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Résumé 

Les services climatiques (SC) sont un outil climatique moderne utilisé pour informer les 

usagers et aider à la prise de décision en fournissant des prévisions climatiques sub-

saisonnières et saisonnières. Au Guatemala, l'institution météorologique nationale et le 

ministère de l'agriculture, de l'élevage et de l'alimentation, avec l'aide internationale, 

mettent en îuvre les SC depuis 2017 par le biais de comités techniques agroclimatiques 

locaux visant à améliorer la sécurité alimentaire et l'adaptation au changement climatique. 

Ces comités sont des espaces de dialogue dans lesquels divers participants traduisent et 

transfèrent des connaissances climatiques modernes par le biais de la participation et de la 

collaboration. Bien que la plupart des efforts de mise en îuvre des SC visent à améliorer 

la communication et à les rendre localement pertinentes pour les petits agriculteurs et les 

paysans, cette thèse se concentre sur les intermédiaires et les institutions impliqués dans la 

production, la traduction et le transfert des SC. Grâce à une triangulation de méthodes 

comprenant des entretiens semi-structurés avec des acteurs clés, un travail d'archivage des 

politiques et des rapports gouvernementaux, et une approche dôobservation participative 

dans les forums, les réunions et les comités techniques agroclimatiques locaux, cette 

recherche reflète les défis auxquels sont confrontés les défenseurs et les techniciens des SC 

pour donner un sens aux différences incommensurables de l'infrastructure climatique et du 

régime de la politique alimentaire. Cela signifie que les défenseurs des SC doivent naviguer 

entre deux régimes politiques différents, l'un concerné par le changement climatique et 

l'autre par l'insécurité alimentaire dans un système alimentaire guatémaltèque qui exclut la 

majeure partie de sa population. Les données empiriques montrent que sur le terrain, les 

attentes concernant l'utilisation des connaissances climatiques pour la sécurité alimentaire 

se heurtent à de nouveaux défis et limites (par exemple, les échelles et la temporalité, entre 

autres). Cependant, les initiatives des SC continuent à bénéficier d'un certain degré de 

confiance de la part d'institutions qui reproduisent et négligent les effets des problèmes 

structurels d'oppression tels que le colonialisme, le capitalisme et le patriarcat dans les SC. 

Dans l'ensemble, cette thèse réfléchit à la possibilité de réimaginer les SC comme un 

instrument capable d'intégrer la recherche alimentaire pour informer une politique 

alimentaire plus large et soulager les petits agriculteurs, les paysans et les intermédiaires 
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de la responsabilité individuelle - le poids - de la lutte contre le changement climatique et 

l'insécurité alimentaire. 

Mots clés : services climatiques, Guatemala, sécurité alimentaire, institutions, 

changements climatiques, discours, échelle 

Abstract 

Climate services (CS) are a modern climate tool used to inform users and decision-makers 

by providing sub seasonal and seasonal climate forecasts. In Guatemala, the National 

Meteorological Institution and the Ministry of Agriculture, Husbandry, and Food along 

with international assistance have been implementing the CS since 2017 through the 

implementation of the Local Technical Agroclimatic Committees that aim at improving 

food security and adaptation to climate change. These committees are spaces of dialogue 

in which various participants translate and transfer modern climate knowledge through 

participation and collaboration. Most efforts of implementing CS aim at improving 

communication between experts and users and producing locally relevant information to 

assist small farmers and peasants. In contrast, this dissertation focuses on the technicians, 

CS advocates, and the institutions involved in producing, translating, and transferring the 

CS. Through a triangulation of methods that include semi-structured interviews with key 

actors, archival work of governmental policies and reports, and participatory approach in 

forums, meetings and Local Technical Agroclimatic Committees, this research identifies 

and reflects the challenges that CS advocates and technicians undergo to make sense of the 

tensions between the future oriented climate data and everyday challenges of the food 

system. This means that CS advocates must navigate two different policy regimes, one 

concerned with climate change and the other with food insecurity in a Guatemalan food 

system that excludes most of its population. Empirical evidence shows that on the ground, 

expectations about the use of climate knowledge for food security are met with new 

challenges and limitations (e.g. scales and temporality, among others). However, the CS 

initiatives continue to enjoy a degree of trust from institutions that reproduce and neglect 

the effects that structural issues of oppression such as colonialism, capitalism and 

patriarchy have in the CS initiatives. Overall, this dissertation reflects on the possibility of 

reimagining the CS as an instrument capable of integrating food scholarship to inform 
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wider food policy. It also suggests moving beyond its local relevancy to relieve small 

farmers, peasants, and the middlemen from the individual responsibility -weight- of 

tackling climate change and food insecurity on their own. 

Keywords: climate services, Guatemala, food security, institutions, climate change, 

discourse, scales  

Resumen 

El servicio climático (SC) es una herramienta climática moderna utilizada para informar a 

los usuarios y asistirles en la toma de decisiones mediante el suministro de pronósticos 

climáticos subestacionales y estacionales orientados. En Guatemala, la Institución 

Meteorológica Nacional y el Ministerio de Agricultura, Ganadería y Alimentación junto 

con la asistencia internacional han estado implementando los SC desde 2017 a través de 

las Mesas Técnicas Agroclimáticas con el objetivo de mejorar la seguridad alimentaria y 

la adaptación al cambio climático. Estos comités son espacios de diálogo en los que varios 

participantes traducen y transfieren conocimientos climáticos modernos a través de la 

participación y la colaboración. Aunque la mayoría de los esfuerzos de implementación de 

los SC tienen como objetivo mejorar la comunicación y hacer que los SC sean localmente 

relevantes para los pequeños agricultores y campesinos, esta disertación se centra en los 

intermediarios e instituciones involucrados en la producción, traducción y transferencia de 

los SC. A través de una triangulación de métodos que incluyen entrevistas 

semiestructuradas con actores clave, trabajo de archivo de políticas e informes 

gubernamentales, y un enfoque participativo en foros, reuniones y Mesas Técnicas 

Agroclimáticas, esta investigación reflexiona sobre los retos a los que se enfrentan los 

defensores y técnicos de la SC para dar sentido a las inconmensurables diferencias de la 

infraestructura climática y el régimen de política alimentaria. Esto significa que los 

defensores de la SC deben navegar dos regímenes políticos diferentes, uno preocupado por 

el cambio climático y el otro por la inseguridad alimentaria en un sistema alimentario 

guatemalteco que excluye a la mayoría de su población. La evidencia empírica muestra 

que, sobre el terreno, las expectativas sobre el uso del conocimiento climático para la 

seguridad alimentaria se encuentran con nuevos retos y limitaciones (por ejemplo, las 

escalas y la temporalidad, entre otros). Actualmente, las iniciativas de los SC gozan de 
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cierto grado de confianza por parte de instituciones que tienden a descuidar los efectos que 

los problemas estructurales como el colonialismo, el capitalismo y el patriarcado tienen en 

el programa. En general, esta disertación reflexiona sobre la posibilidad imaginar los SC 

como un instrumento capaz de integrar los estudios alimentarios para incidir con una 

política alimentaria más holística. La tesis sugiere que al reducir la importancia de generar 

SC que sean localmente relevantes puede aliviar la responsabilidad -peso- individual de 

pequeños agricultores y funcionarios públicos de abordar el cambio climático y la 

inseguridad alimentaria individualmente. 

Palabras clave: servicios climáticos, Guatemala, seguridad alimentaria, instituciones, 

cambio climático, discurso, escala  
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1 Climate services: a response to climate change and food 

insecurity in Guatemala    

1.1 Introduction  

Since its first appearance in Guatemala in 2017, the modern climate instrument known as 

climate services (CS) has seen a growth in demand from several national and international 

institutions that operate in the country. CS can be described as a tool capable of providing 

sub seasonal (3-5 weeks in advance) and seasonal (up to 6-7 months ahead) climate forecast 

adapted to the needs of society. In Guatemala, CS are developed and implemented through 

collaboration between the National Meteorological Institution, the Ministry of Agriculture, 

and the Tropical Agriculture Research Center (referred to as CIAT for its initials in 

Spanish). Its appeal amongst the CS advocates and technicians comes from the premise 

that making modern climate knowledge available to small farmers and peasants will allow 

them to make informed and rational decisions on agricultural production to tackle climate 

change and widespread food insecurity. Recently, the inter-institutional report: 

Capacidades de los servicios climáticos en Guatemala: Implementación del Marco 

Nacional para los Servicios Climáticos suggests maintaining wide institutional 

collaboration, training all the population in the CS, and having the National Meteorological 

Institution as the leading institution (A. García et al., 2023). 

The main product of the CS is the agroclimatic bulletin, which is a short report, tailored for 

groups of people like small farmers and peasants. Every three months, the CS advocates 

will gather participants in groups called Local Technical Agroclimatic Committees to co-

produce the agroclimatic bulletins. These digitalized bulletins are later shared with the 

participants -and hopefully other people- through WhatsApp groups and institutional 

websites. CS advocates emphasize that each bulletin contains locally relevant 

meteorological data and agricultural advice. Although these committees are expected to 

include technicians, scientists, academics and small farmers from the locality of interest, 

their configuration mainly responds to the existing relations between the actors involved. 

Additionally, when defining the ñlocalò in locally relevant CS, the Local Technical 
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Agroclimatic Committees respond to the political jurisdictions and do not consider 

climatological conditions, watersheds or other social or natural criteria.  

Regarding the content of the CS, the meteorological data comes in the form of 

meteorological charts, and thematic cartography like the one shown below in Figure 1. This 

image in particular shows the anomaly in the percentage of expected rainfall in the months 

to come. Despite the claim of local relevance, we can observe the quality of the image and 

the challenge that users will have to locate their municipalities, villages or farms. An extra 

challenge came from those municipalities located in between two or more isohyets. As 

chapter three further develops, these kinds of discussions were brought forward by the crop 

advisors in charge of transferring the agroclimatic bulletins and providing advice to small 

farmers. 

 

Figure 1. Percentual abnormality in precipitation. Source, MTA Centro December 2022 to March 2023. p. 4 

Although CS have gained popularity in Guatemala, they also enjoy global support. The rise 

of climate phenomena and environmental hazards around the world has triggered numerous 

projects of adaptation that make use of CS to tackle climate change in the global North and 

South. The World Meteorological Organization through the Global Framework for Climate 

Services has had an active role in raising awareness of the existence of CS and their 

potential to better inform decision makers on diverse sectors such as health, energy, water, 
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disaster risk reduction, and food (World Meteorological Organization, 1974, 1977, 2010, 

2014d, 2014e). As a result, efforts of implementing CS in Latin America (Euroclima+, 

2019), south-east Asia (Ewbank & Aid, 2016; Webber, 2015), and Africa (Andersson et 

al., 2019; van Huysen et al., 2018) have been made over the past decade.  

However, despite having a straightforward goal of providing tailored information to better 

inform its users and improve livelihoods, the process of implementing CS comes with 

several challenges. CS advocates therefore have identified and worked on three instances 

of the CS cycle which include the production of climate data - both in quality and quantity 

-, the translation of climate data into information, and the capacity to transfer climate 

products to the users, which focuses on reaching potential users and increasing the demand 

for CS. Each of these sites of interest involve different challenges regarding the technical 

constraints in the generation and improvement of climate data (Gonz§lez, 2019; Navarro-

Racines et al., 2020), issues with communication (Beveridge et al., 2018, 2019; Haines, 

2019), coproduction of knowledge (Haile, 2005; Muller, 2014), scales (Vaughan et al., 

2016, 2019), managing expectations (Lahsen, 2004; Semazzi, 2011), policies (Harjanne, 

2017), building trust among users, or dealing with a heterogenous range of users and 

potential users who are involved in its development and implementation (Skelton et al., 

2019). In other words, while climate knowledge and agriculture go hand in hand, 

implementing CS in food security programs has not been as straightforward as the CS 

advocates would wish.  

In this manner, the vast majority of research and CS initiatives in the global South have 

focused on developing the usersô capacity to learn about climate change and understand 

modern climate information to modify agricultural practices (Dayoub et al., 2018; 

Paparrizos et al., 2023). Therefore, improving communication between the scientific 

community and the users on the one hand, and evaluating the reach and effects that CS 

have on small farmers on the other, have become central to the pertinence of the CS 

products and CS advocates (Tall et al., 2018).  

In contrast to the efforts that focus on reaching the users (A. García et al., 2023), this thesis 

aims at providing a new perspective by turning its gaze away. It offers an alternative 
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approach that focuses on the institutions and the technicians who reproduce and reinforce 

the CS discourse through their daily work of production, translation, and transfer of the CS 

in Guatemala. This research also offers an approach that aims at visualizing how the 

middlemen, as I refer to the governmental officials such as technicians and CS advocates, 

navigate between the expectations generated by the creation of future scenarios provided 

by the meteorological data, and the urgent need of food and generalized precarity. The 

middlemen are also characterized for having small aliquots of power as they put policies 

into action, yet also struggle with precarious jobs as I will discuss in chapter five.  

In other words, this dissertation is not interested in evaluating the performance of the CS, 

or in understanding how and what CS users expect from such products ï plenty of research 

has already been done on this in Guatemala and elsewhere- but on what the CS advocates 

understand about food insecurity and the food system, what they think about the CS 

initiative, how they measure its success, and about the role and capacity they have of 

addressing food insecurity and other structural issues. In other words, this research is 

interested in identifying the implications of implementing CS for food security. To do so, 

it reconciles the CS discourse that CS advocates vocalize and reproduce with wider food 

scholarship that is concerned with the food system. For the discussion of CS and food 

security, this is relevant because this exercise of conciliation has been absent from the CS 

research in general.  

1.2  Research question  

While this research is interested in food security and draws upon food scholarship, the main 

contribution is aimed towards the discussions that the CS community is having regarding 

the implementation of locally relevant CS. As the CS bring together scientists and 

technicians with users (e.g. small farmers and peasants), relations of power between the 

participants tend to draw attention from the CS community and social scientists. There are, 

however, other aspects left unquestioned such as the tensions created between the climate 

knowledge producers and the food system that this research explores.  



5 

 

In this context, the research question and secondary questions have been formulated and 

reformulated in a way that they involve the middlemen. This work therefore acknowledges 

that the role the CS advocates and technicians have in strengthening and disseminating the 

CS discourse is central to the development of the discussion. The question that guides this 

work is: what are the implications of implementing CS for food security in Guatemala? In 

other words, the question demands to inquire on the logistical and epistemological 

challenges the middlemen face and identify the side-effects their practices generate. 

Always in relation to the middlemen, other questions that guided this work included 

knowing where and how modern climate knowledge and food production for food security 

come together. Where do they meet? More explicitly, how do CS advocates understand the 

food system they are working on? To what extent does implementing CS respond to food 

security? How can general discussions on food scholarship inform future CS initiatives and 

research? And why does the CS have to be locally relevant to have any value?  

1.3 Context 

This research explores the implications of implementing CS in agriculture. To do so, it 

focuses on Guatemala for two reasons. First, in the Central American region, Guatemala 

has extensively implemented the Local Technical Agroclimatic Committees (LTACs) and 

produced the agroclimatic bulletins (see Figure 2) to cover 100% of the Guatemalan 

territory. One of the reasons that Guatemala is leading the CS initiative is due to the support 

that CS advocates receive from dozens of NGOs, researchers, and several national and 

international organizations working on food security over the years. Since 2017, the CS 

initiative has continued to grow despite COVID-19 restrictions, lack of personnel, and 

economic challenges. The agroclimatic bulletins are coordinated by the Ministry of 

Agriculture, Husbandry and Food (MAGA), but generated and communicated by the 

National Institute of Seismology, Volcanology, Meteorology and Hydrology 

(INSIVUMEH) and offer an important source of information. Having the possibility to 

observe the institutional process of implementing CS is both interesting and important 

because it allows me to examine how the institutions involved in the process agree on, or 

struggle and deal with their inherent differences and diverging goals. 
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Figure 2. Agroclimatic bulletin for Zacapa for the months of August and October 2021. Source: INSIVUMEH 

Second, Guatemala also offers an exhaustive and fertile area of research related to food 

insecurity and hunger that allows further insight, perspectives, and different case studies 

(Conde-Caballero, Lorenzo, et al., 2021; J. L. García & Juárez, 2006). Research regarding 

food security in Guatemala can be traced back to the 1950s. By those years, the food 

geographer Josue de Castro (1952) claimed that food insecurity was in part produced by a 

monotonous diet, but he also argued that Spanish dominion and the latifundio had created 

unequal land distribution. The issue with land dispossession and unequal access to 

resources has also been acknowledged as one of the main factors contributing to food 

insecurity in other studies (Oficina de Derechos Humanos del Arzobispado, 2005). In 

contrast, most governmental efforts support the idea of modernizing rural Guatemala 

through development programs as a way of tackling food insecurity (Ministerio de 

Agricultura, 2016, 2021; Sistema Guatemalteco de Ciencias del Cambio Climático, 2019). 

In this manner, researchers have reflected and explored the mechanisms used by the 

government and NGOs that usually focus on the technification and modernization of the 

country side (Copeland, 2019b) to increase the yields of production. In this line of 

development, other scholars have evinced governmental efforts that have resulted in land 

dispossession and displacement by the military (Grandin, 2011; Shriar, 2002). Other 
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studies have identified lack of sanitization, access to water and protein ingestion (Cleaves 

& Tuy, 2015) resulting in the development of nutritional supplements for children (e.g. 

Incaparina1 and recently the production of flour from Maya traditional seed of Ramon tree, 

Brosimum alicastrum sp2). In contrast, the Guatemalan social scientist of rural 

development José Pablo Prado (Prado-Córdova, 2011; Prado-Córdova & Bailey, 2021) 

stated that, to understand hunger in Guatemala, we have to look into Guatemalaôs history, 

the objectification of food, and the way Guatemala articulates with the capitalist world 

system. His Marxist approach allows further questioning and provides an entry point to 

tackle the countryôs national food system.  

When it came to mapping the stakeholders involved in the CS cycle, the variety and number 

of participants also posed a challenge for this research. In Figure 3 below, I show some of 

the different institutions and actors that work either in the food system to improve food 

security or in the climate infrastructure to develop climate knowledge. The arrows in blue 

convey how different policies, ideas and discourses are usually directed and where they are 

originated. For instance, when it comes to the CS discourse, this can be traced back to the 

World Meteorological Organization and is directed to both, the Institute of Meteorology 

first and the Ministry of agriculture after (in other countries they include the energy, health 

and tourism sectors). As this dissertation will show, the influence that discourse has in the 

process tends to either overshadows national topics and challenges such as the economic 

constraints, discussions on food sovereignty or land dispossession, or can overlap with 

other institutional motives and goals that not always align with interests of small farmers 

and peasants. Although this figure is uncapble of reflecting the relations of power the 

different ministries have with the Guatemalan population it reflects a simplified version of 

where the CS are expected to work and enables us to identify the main institutions invovled 

in the initiative and the relation they have with each other, to food security, climate science 

and climate services. It also identifies stakeholders that have a secondary role in the 

implementation of CS (more in chapter two). Secondary stakeholders might collaborate 

 
1 Incaparina is a food supplement created by a Guatemalan biochemist Ricardo Bressani in 1959. This 

nutritional powder contains the needed minerals and vitamins that lack in the diet.  
2 This is a new nutritional supplement, produced by women in Peten, Guatemala and winner of the Premio 

Ecuatorial 2006 (United Nations Development Program, 2012) 
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with information -like FEWSNET or WFP- but they might also be only invovled in the 

difussion of the CS.     

 

Figure 3. Stakeholders and governance 

In this context, the implementation of CS in Guatemala also responds to a couple of 

challenges and characteristics worth mentioning. On the one hand, whereas Guatemala 

produces food surplus, meaning that it produces more food than the national caloric 

demand, it is a country with neoliberal policies characterized by having one of the highest 

levels of child malnutrition in the world and doubles the regional average of Latin-America 

and the Caribbean (see Figure 4). On the other hand, Guatemala has also become one of 

the most vulnerable countries to environmental hazards caused by climate change (Kreft et 

al., 2014). The natural cycles of floods and droughts are becoming more intense and severe. 

From this context, a battery of international actors ranging from non-governmental 

organizations to universities, and to the USAID, the United Nations Development Program, 

and the Food and Agriculture Organization (FAO), among others, have pushed forward 

programs of adaptation, resilience, and risk management to improve small-scale farmers 

and small coffee growersô food security and wellbeing. Among these efforts, the 

development of early warning systems for droughts is now being promoted by the Disaster 

Risk Reduction community which includes the Coordination Center of Central American 

and Dominican Republic for Disaster Prevention (known as CEPREDENAC) and 
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INSIVUMEH. In recent years, Guatemalaôs meteorological institute has created the 

Climate Services and Research Department to develop daily reports, and three-month 

based bulletins on climate forecast and food production. 

 

Figure 4. Malnutrition of children under 5 years of age. Guatemala (2008) and other regions (2000-2006). Source: 

Cleaves & Tuy. 2015:29 

Throughout this thesis, I will show how most of the efforts that CS advocates undergo aim 

at improving the quality of the climate data, teaching about climate change and other 

meteorological concepts, raising awareness of the existence of CS, and promoting its use. 

As a result, logistical efforts of vulgarizing and co-producing knowledge have intrinsic 

value to the existence of CS and the relevance of the national meteorological institution. 

These efforts tend to overshadow the original goal of improving the livelihoods of peasants 

and small farmers as well as other challenges. Through this cycle, the importance of 

creating locally relevant climate information also becomes vital to draw attention and 

increase the demand.   
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Figure 5. The cycle of climate services. 

In the diagram above (
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Figure 5) I present the CS cycle. In the inner circle in blue, I show the three main activities 

that CS advocates oversee. In the squares, I describe the mechanisms used behind said 

practices. These goals are important to address because they do not always align with food 

security or food policy. This diagram also responds to and reinforces the CS discourse 

regarding the use of climate science for food security. As CS advocates -in their own 

scientific community- claim that CS can improve food security in a growing context of 

weather variability and climate change they first focus on producing and improving climate 

data to provide a range of climate information for potential use. At this moment, the CSs 

advocates focus on contacting other institutions to generate collaboration and reach 

potential users. Then, on a second phase, CS advocates work with potential users and 

several organizations to translate the climatic data into useable and locally relevant 

information. This also means that CS advocates raise awareness over the existence of CS 

by implementing a top-down, bottom-up approach. They do so by deploying the LTACs to 

coproduce tailored information and produce agroclimatic bulletins for departamentos and 

municipalities. The third phase of the process refers to the communication and transfer of 

the CS to the end-user. They do so with the support of the crop advisors and the 

agroclimatic bulletins. Overall, this process creates collaboration and increases the number 

of users and participants with which CS advocates reinforce their CS discourse by 

increasing the demand of their products.  

1.4 Research objectives:  

In regards to the theoretical aim, this dissertation responds to a need of expanding the 

paradigm that allows new systems of knowledge, sharing understanding, and agreeing on 

polysemic concepts used in the programs of development (Beveridge et al., 2018). Drawing 

upon food scholarship debates can inform the CS discussions and provide better ways of 

addressing the CS initiatives on food security. As a geographical work, it also reflects on 

the scale of implementation by putting into question the efforts of delivering locally 

relevant CS and the process through which these scales are decided upon. What this means 

is that while producing locally relevant CS information is desired, integrating other scales 

into the analysis can provide new discussions, insights, and valuable knowledge. To 
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produce locally relevant CS also requires focusing on the middlemen, which includes 

researchers, technicians, and decision-makers at an institutional and national scale.  

1.4.1 Objectives 

1. Examine the process of implementation of CS for food security in Guatemala.  

This objective explores the CS cycle and how CS advocates operate. Some of the questions 

include: Who participates in the CS implementation process? What are their beliefs? What 

do they consider and what do they neglect? How do CS advocates understand the 

Guatemalan food system? Is the Guatemalan food system taken into account in the process 

of developing the agroclimatic bulletins?  If it is, how? 

2. Explore the relations of power through knowledge that exist between Guatemalan 

institutions and the scientific communities that are involved in climate forecast and 

food security.  

In the process of developing the agroclimatic bulletins, who decides about the content and 

information that is used? Who contributes to the discourse of CS? How are the discussions 

shaped and guided by CS advocates?   

3. Examine the effects that the implementation of CS have in shaping the discourse of 

food security programs in Guatemala.  

By exploring the implications of implementing CS for food security in Guatemala, these 

objectives aim to reflect on what it is to be expected from CS. What are the side-effects 

generated by the current ways in which CS are being deployed? Instead of evaluating if the 

CS are well communicated or if they are heeded by the farmers, the research reflects on 

wider unexpected effects. 
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1.5 Literature review: the development of climate services and its implementation 

for food security 

The development of modern climate knowledge and its subsequent implementation in 

health, water, disaster risk reduction, agriculture and energy have a relatively short history. 

Although technological advance in the past decades have been undeniable and vital for its 

development and reach (Lynch, 2008), in the past century prominent climate scientists such 

as Bjerknes, Rossby and Wexler have created a strong institutional apparatus that facilitates 

communication and improves global climate knowledge (Edwards, 2010; Fleming, 2016). 

Reaching a global consensus on climate change and climate knowledge paved the way for 

a conference of 2009 in Geneva. At this conference, the World Meteorological 

Organization gathered various state ministries, research institutions and scientific 

communities to discuss the potential uses of CS (Hewitt et al., 2013). It also launched the 

Global Framework for Climate Services which would be implemented in several African 

and Latin American countries in an individual manner. Although the aim of implementing 

CS and improving the network between climate scientists and other disciplines throughout 

different states seemed to be a straightforward process, in practice it has presented several 

challenges (Webber, 2019). 

The first struggle comes from the variety of ways in which the CS have been 

conceptualized within the interdisciplinary social science scholarship. For instance, CS are 

understood to be the expertôs provision of forecasts and scenarios with economic analysis 

that have the capacity of positively affecting local communities (Nost, 2019), they are also 

understood as having the goal of ñproducing climate-related data, information, products, 

or knowledge that are ñusableò for decision-making, planning, or policyò (Daly & Dilling, 

2019, p. 62). Other scholars examine the use of CS in managing climate related risk 

(Vaughan & Dessai, 2014). Empirical studies in Africa have defined CS as tools for 

decision-making that involve the transformation of climate information into relevant 

advisory services capable of assisting individuals and organizations (Tall et al., 2018). 

However, when CS are implemented in programs of food security, scholarship has defined 

them through a process that includes the variety of actors involved so as to assure the 
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development of relationships between organizations and communities (Bouroncle et al., 

2019; Hansen et al., 2014). That is to say that CS in agriculture become and are defined by 

what the communities and organizations involved agree on, the nature of the issues being 

addressed, their significance and how to address them. 

Although these ways of defining CS share similarities and might seem clear, transferring 

its meaning to a wider audience is not. It is also worth noting that although these 

conceptualizations of CS convey the idea that they are a modern tool meant to aid and 

improve livelihoods and even be used for humanitarian action in Early Warning Systems, 

they also allow privatization and profitability through innovation and entrepreneurship. In 

these cases, researchers have pointed out how enterprises can provide specific products 

that accommodate to any specific clientôs needs (Keele, 2019; Nost, 2019) and increase CS 

offer and demand. In this sense, some CS research has also focused on a need to implement 

new business models that bring together the private sector with climate-related aspects for 

financial support while fomenting a subscription and óonline-based infrastructureô to 

enable CS to reach its users (Larosa & Mysiak, 2020). However, the variety of users tends 

to become problematic as this aspect will also change the nature of the CS. For instance, 

CS for peasants and humanitarian programs implies public CS information. On the 

contrary, CS for innovation, private monocultures, and conventional production systems 

aim at privatization and profit. This aspect raises questions of the nature of CS, whether 

they are to become a new input to the agriculture production process or a public service. 

These discussions tend to neglect other social challenges. For instance, if CS are considered 

a public service, then how can natural resources like water and land be understood as 

private? If CS are privatized, the question is about knowing to whom will the cost of 

acquiring CS be transferred to: the food producers or the consumers? In Guatemala, the 

mixed implementation of CS that involves the public-private entities also generates 

unexpected and undesirable outcomes such as the erosion of the stateôs responsibility over 

its citizens or the disempowerment of peasants among other effects. 

However, the discussions have mainly focused on the ways to raise user awareness and 

understanding about CS, even by relying on the private sector. Regarding user awareness, 
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Lourenço, Swart, Goosen, and Street (2016) have stated that the CS, as a product, have no 

solid definition and that this ambiguity reflects on the variety of names that CS are given 

by its users. It is a product that is still in the making and relies not only on the climate 

communityôs understanding of the product, as also ñproviders, developers, users, potential 

users, and other stakeholders turn out to have different understandings or expectations of 

what is meant by óclimate servicesô and the ómarket for climate servicesôò (Perrels et al., 

2020, p. 3). The existing challenge of defining CS has further repercussions in making it 

accessible to users, mainly because of the range of actors involved in their production, 

provision, and use. In this case, the users and potential users become much more diverse 

than one might assume. 

That being said, my aim is not to define what CS are, nor to question if they should be 

developed alongside communities or through private investment and innovation to raise 

awareness. What I am pointing out here is that regardless of the discussions presented 

above, CS are first and foremost a product developed in a ñsocial-technical system that 

collects data, models physical processes, test theories, and ultimately generates a widely 

shared understanding of climate and climate changeò (Edwards, 2010, p. 8) and that they 

are being introduced to other scientific communities and socialized by heterogeneous 

communities of potential users who operate at different scales. Therefore, CS studies 

require assessing how and which knowledge is being mobilized, even within the same 

epistemic community, and questioning the relations of power that are being exerted and 

negotiated. After considering where CS come from and what they are, we must examine 

who their users are. Then, we could potentially understand why CS users are ever changing 

even within the agricultural sector. As will be seen in the next sections, producing usable 

and accessible CS transcends questions related to the technical capacities and entails the 

collaboration and cooperation of different actors and epistemic communities.  

1.5.1 Climate services for whom? 

The current and potential users involved in several Global Framework for Climate Services 

meetings have included state ministers, research institutions, universities, and private 

enterprises (World Meteorological Organization, n.d., 2014a, 2014c). These meetings 
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provide a space for discussing the potential use that CS have for improving decision-

making on food security, water, health, energy, and climate hazards. However, in practice, 

the implementation of CS often loses focus when the potential users become heterogenous 

and ambiguous. Skelton et al. (2019) state that there is a vague notion of who the users are, 

and although their typology includes a wide and diverse public, I will focus on agriculture 

alone. The CS and agriculture literature has focused on peasants (Madhuri, 2023; 

Bouroncle et al., 2019; Loboguerrero et al., 2018; Hansen et al., 2014), indigenous 

communities (Andersson et al., 2019; Ayanlade et al., 2017; Lemos et al., 2002), national 

meteorological ministries (Lahsen, 2004), policy-makers, humanitarian organizations 

(Andersson et al., 2019; Muller, 2014) and crop advisors working either with extensive 

monoculture in the USA (Haigh et al., 2015; Lemos et al., 2014) or with small farmers in 

tropical countries like Belize or Colombia (Haines, 2019). 

Aware of the interest and potential use that the CS represent for all these actors, it is 

important to examine if the heterogeneous nature of the users in the agriculture sector has 

indeed posed a challenge for the CS community. Currently, research tends to focus on one 

user group or another without questioning the implications that this diversity could have 

on the implementation of CS, an aspect that I would argue gives rise to a second challenge. 

In short, this issue not only results in dispersed efforts of communicating CS to users, which 

I will develop below, but it also relies upon the use of malleable or polysemic concepts 

such as vulnerability, resilience and adaptation between different institutions and epistemic 

communities. At this moment, it is worth stressing that although food and climate does 

concern all these actors, and their involvement is important, delimiting their radius of 

action is difficult, more so when a modern tool such as CS are being incorporated into new 

areas and are meant to be ótaughtô to others. In contrast, food studies have dealt longer with 

a wide array of actors and scales that include the producers, distributors, and consumers. 

In this sense, the food scholarship could potentially provide a new perspective to the CS 

community, as will be seen later in section 1.6. It suffices to say that sharing understandings 

between the CS community and food advocates could potentially help in identifying those 

users. Part of this researchôs interest is looking at how shared understanding is generated 
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and agreed upon by the institutions and international organizations and examining how the 

techno-scientific discourse permeates national discussions. 

1.5.2 The challenges of communicating and transferring Climate Services to the users 

Although CS users can be well defined by scholars or narrowed down by programs of 

development, the challenge of communication between epistemic communities or 

transferring climate information to these users has proven to be difficult. Lately, 

researchers who focus on peasants and small farmers have explored the implementation of 

the LTACs. After a successful experience in Senegal, the LTACs were implemented in 

Colombia (Loboguerrero et al., 2018). The premise under which LTACs work is that when 

farmers understand weather and climate forecasts and have the capacity to respond to 

aspects related to production, processing, and market given their local condition, then they 

can make better decisions regarding farm and business administration (Loboguerrero et al., 

2018). The Colombian case illustrated the importance of combining and coordinating 

efforts between national institutions, technicians, NGOs that were already in place, and 

community actors. The synergy created by this wide range of actors has been supported 

elsewhere (Daly & Dilling, 2019; Haines, 2019). Overall, the Colombian case study 

emphasizes the importance of incorporating local organizations to better identify the 

communitiesô needs and demands. However, along with positive learning process, there 

have been other discussions around the CS and their effects in agriculture. 

Alongside participatory methods, some researchers have also focused on the coproduction 

of knowledge as a way of improving communication and delivering better CS products. 

For example, indigenous methods of forecasting floods and droughts used by communities 

in the Limpopo Province of South Africa have been tested to evaluate how reliable their 

observations were. This would enable the incorporation of indigenous knowledge to the 

early warning system in development (Andersson et al., 2019), a practice similarly done 

with typhoons in the Philippines (Ewbank & Aid, 2016). In study cases from Belize and 

Brazil, local knowledge was not taken into account and information on lunar phases 

requested by farmers was taken out from CS products (Haines, 2019; Taddei, 2012). Haines 

concluded that the Belizean case ñhighlights specific issues relating to historic colonial and 
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postcolonial agricultural-industrial relations, land tenure, and the reliance on international 

networks and donors in the development, promotion, and delivery of user-oriented CSò 

(Haines, 2019, p. 56). Overall, regardless of the outcomes of coproduction of knowledge, 

a key component of building trust with the inhabitants was the inclusion of their local 

knowledge (Andersson et al., 2019). Other ways of improving trust among the communities 

was through the implementation of a two-way communication system that allowed constant 

communication (Knudson & Guido, 2019; Vincent et al., 2018). Although building up 

channels of communication and involving indigenous knowledge proved to be an important 

aspect in overcoming trust issues, these do not secure success from the development 

programs as the needed response from the population at risk was usually limited by their 

economic limitations (Andersson et al., 2019; Ayanlade et al., 2017). 

The capacity to transfer CS also demands institutional flexibility that eases the process of 

communication. In this regard, important experience from the International Research 

Institution for Climate and Society shows that an institutional role in the implementation 

of CS can actively change according to operational needs shaped by the local context and 

society (van Huysen et al., 2018). For instance, they had to adjust the name of their 

institution, its mission, and their institutional objectives to better adapt to the 

circumstances. At times, their planned activities would have to be postponed, cancelled, or 

changed as the International Research Institution would have to function in a background 

as an organization that allowed others to come in contact. The institution had to read the 

environment and the social dynamics, forcing itself to shift continuously from an active to 

a passive role. This kind of institutional flexibility is also evidenced in a case study in 

Jamaica, where information was better transmitted through sustained cellphone messages 

and calls and not in the conventional one-way radio broadcast or workshops as it was first 

conceived (Knudson & Guido, 2019). However, these processes of participation, and the 

necessity to work with heterogeneous actors, illustrate some of the challenges or barriers 

entailed by such work.  

Another aspect of communicating CS to potential users involves improving the confidence 

and understanding of the quality of CS products. A case study in Brazil examined how the 

implementation of CS in agriculture suffered mistrust from possible users. CS were also 
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used as a political tool, understanding that ñforecasting is a fundamentally political social 

action, despite the fact that the scientific disciplines most dependent on forecasting é are 

those that systematically depoliticize it, focusing exclusively on its technical dimensionsò 

(Taddei, 2012, p. 260). Frequently, discussions over the implementation of CS emphasize 

the importance of investing in meteorological stations. Thus, in a context of economic 

constraints that limit this investment, some researchers identified a need for reducing 

ñpublic perception of uncertaintyò (Taddei, 2012, p. 263) as CS products usually undergo 

most risk due to fragile reliability (Alexander & Dessai, 2019; Taddei, 2012). Exploring 

the challenge of transferring CS to the users, some researchers have turned towards crop 

advisors as potential agents of technological transfer.   

However, the work that examines how crop advisors work and how they implement CS 

has been scattered and not analyzed through the policy regimes perspective proposed in 

this work. For instance, in the United States, researchers evaluated the factors that drove 

public and private crop advisors to use and disseminate CS among their clients located in 

the corn belt (Lemos et al., 2014). Interestingly, one important factor that influenced them 

in using CS was the feeling of being supported by their colleagues and institutions in which 

they worked, whether they were private or public. Furthermore, researchers agreed that 

crop advisors had gained trust from their clients and through constant and direct 

communication they had a crucial role in bridging the gap between CS and farmers (Haigh 

et al., 2015). In a different context, advisors in Belize would reflect ñon the challenges of 

CS provisioné[and] expressed apprehension about giving advice in the context of 

incomplete knowledge and high decision stakesò (Haines, 2019, p. 51). They would 

comprehend the limitations CS have in their country while also pondering the 

consequences that every farming decision had on peasants and smallholdersô life. In this 

sense, the responsibilities were transferred to the producers.  

An important aspect of crop advisors is that they are a component of the food system. They 

are impregnated with the dynamics and knowledge that involves producing food and profit 

for their clients. For them, CS are a new input that could potentially ease their work of 

providing relevant information to their clients. In this sense, they are actors with the 

capacity of becoming information brokers by actively navigating between the food 
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production business and climate related knowledge. In other words, they act as individual 

actors ñwho foster knowledge exchange and help facilitate actionò (Guido et al., 2016, p. 

288) while also enjoying a degree of trust from the farmers. In contrast, gaining trust has 

been a challenge that some institutions have had to overcome and deal with by becoming 

flexible as previously mentioned. In this sense, crop advisors operate and are an important 

part of specific institutions.  

Furthermore, communication and the role that institutions play is also worth analyzing. 

While there is a general agreement on the need to develop flexible institutions when 

addressing risk management or resilience (Grove, 2018), this aspect also demands further 

analysis that enables its implementation in praxis. However, it is important to acknowledge 

that these institutions not only respond to intellectual processes but also to the economic 

and political context which they are part of (Douglas, 1986). Additionally, the institution 

can be understood as a convention that minimizes uncertainty and provides order, their 

members are part of their societal pressures and realities that allow or opposes the desired 

flexibility. In this context there is a complex relation between the agency of the individual 

and the common agreements that take place in these institutions that shape the ways in 

which they function. When exploring the implementation of CS, it is useful to understand 

that institutions or International Organizations that Broome and Seabrooke (2012) analyze 

are created with specific capacities fit for particular aims and purposes. That is to say that 

the office responsible of implementing CS in Guatemala has been developed while 

considering the analytic capabilities that allow them -the middlemen and the institution- to 

make any State -or problem- in which they operate ólegibleô. In this sense, INSIVUMEH 

and MAGA frame the issue of food insecurity in terms of what they can offer with climate 

information and technical advice. These institutions also make use of ambiguity to better 

work with diverse interests and goals they might have. Mary Douglasô (1986) and 

Broomeôs and Seabrookeôs (2012) analysis of institutions is relevant and palpable when 

the middlemen and other technocrats discuss food insecurity across scales.  

In practice, crop advisors also deal with a diverse group of users, with different 

backgrounds, contexts, and interests, whether they are extensive corn, sugarcane, palm oil 

or banana monocultures in the USA and Central American countries (Gonz§lez, 2019; 
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Haines, 2019; Lemos et al., 2014), or smallholders. In other words, the CSs are being 

inserted in different places regardless of the ecological particularities (e.g., micro-climates) 

and the historical and socio-political context while trying to adapt to a global food system 

that does not function as the CS advocates assume it does, nor does it share the principles 

of inclusion or the ódesireô of improving the livelihoods of the farmers.  

Overall, communication and trust become a two-way path, on the one hand there is trust in 

CS productôs quality from the users and providers, and on the other hand, there is trust 

given to the providers by the end-users. Regarding the former, some research focuses on 

managing expectations and improving the productôs quality. The latter, focuses on the 

institutionsô flexibility, a way of handling particularities whereby the organization can 

allow change instead of being rigid and overly hierarchical (Grove, 2018). Communication 

and trust with communities is one important and complex aspect of implementing CS, 

however, there are also differences between and within epistemic communities that are also 

worth acknowledging.  

1.5.3 Critical approaches to Climate Services: from the global North to the global South  

Researchers have examined how implementing CS usually results in maladaptive practices 

and a lack of critical reassessment that is incapable of challenging the existing assumptions 

(Webber, 2019). In this fashion, it is important to consider how epistemic communities 

operate. In doing so, this work understands an epistemic community as a network of experts 

and scholars with recognized and shared knowledge on a specific topic and the capacity to 

influence decision making (Haas, 2008). Epistemic communities become relevant as they 

are made up of actors who actively develop and circulate ideas that later become beliefs or 

state interest. This work thus demands looking at ways in which the CS and food 

scholarship is negotiated and agreed upon between epistemic communities and state 

officials. We must bear in mind that these epistemic communities also operate within fixed 

frameworks that allow them to investigate specific problems from fixed lenses and that 

they can neglect other explanations, understandings, and ways of approaching a common 

topic of interest. They do so to make a problem or state ólegibleô (Broome & Seabrooke, 

2012). We can observe these challenges when the climate community claims an 



22 

 

understanding of the importance and preponderance that weather variability has in 

agriculture, while neglecting that rural hunger has many other factors that produce it 

(Taddei, 2012) and that other physical elements such as soil fertility and availability of 

vital nutrients are as important. Although this work warns of the limitations for techno-

scientific solutions, what Taddei (2012) observes is an overly specific view from the 

climate community of the important factors that influence food production.  

Furthermore, differences between epistemic communities tend to grow when one considers 

the global North and global South. These differences and relations between the global 

North and South respond to ideological differences that materialize in several ways. They 

originate from the undeniable pursuit for development that is seen as a teleological path 

that ends in Western modernity with its ideals and principles. This idea of modernity shapes 

up and prioritizes certain ways of knowing and doing over others, creating numerous 

effects. For instance, countries from the global South tend to follow guidelines dictated 

elsewhere while dealing with economic constraint. In this fashion, Semazzi (2011) warns 

of ówarm beginningsô in the implementation of CS in countries in the global South and of 

the effects it has in eroding trust from the users, the researcher also risks neglecting not 

only economic constraints, but priorities set within national ministries as well as other ways 

of working. These priorities and constraints were evinced by the health ministry and 

medical personnel in Ecuador, where CS were to be implemented for dengue control. In 

this case, health practitioners would rather use old, but reliable and cheap methods (Lowe 

et al., 2017) to assess and manage peaks in dengue population than to incorporate CS in 

their analysis. In other words, climate is an important factor that affects daily life, but there 

are some cases where other needs are prioritized, or that the need for climate information 

is not as important as suggested.  

Brazil offers another lesson related to the political conflict within óepistemic communitiesô 

because researchers are not as homogenous as they would like to believe (Lahsen, 2004). 

Brazilian researchers made clear how they had to accommodate and learn how to ósailô 

through politics, understanding that they lacked resources for their own research, 

publishing spaces, international recognition and national mistrust from their peers when 

working with foreign researchers (Lahsen, 2004). Unlike Ecuadorôs case that involved 
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meteorologists and health practitioners, the Brazilian case study examines differences 

within the same epistemic community. In other words, it is not only about óteachingô users 

about climate knowledge and raising awareness, but also about managing the differences 

between the global North and global South. Whether there are economic constraints or 

political conflict within the same óepistemic communityô, these challenges also call for 

attention.  

Furthermore, it is important to acknowledge the internal colonial differences that are 

particular to each country. In this case, it is important to examine the Guatemalan context 

to better understand if and how the CS project reinforces ideas of modernizing rural 

Guatemala. It also demands assessing if these initiatives reject traditional practices that are 

usually considered by state actors to be backwards and inefficient. In Guatemala, Guzmán-

Böckler (1969) also criticized liberal teaching in Guatemalaôs public university that 

promoted individual development over the society. Similarly, sociologist Jose Luis Rocha 

(2020) explored the role that Pentecostal churches and liberal ideologies have in shaping 

ideas of personal gain and development. In parallel, militaries were supported by 

evangelical groups during the rural development projects in the Civil war era. These 

projects of development from the second half of the 20th century were known as the poles 

of development have been well documented (Schirmer, 2010; Ybarra, 2018). In Guatemala, 

western techniques of resource management continue to force the relocation of Mayan 

descendants and to shape the ideas of development. This historical practice warns of the 

potential misuse of CS regarding community relocation through the use of techno-scientific 

discourse of development.  

As seen in this section, the CSs scholarship has shown how CS initiatives have offered a 

range of discussions about the limitations and challenges of their implementation practices. 

However, they have also been conditioned by the belief and trust that CS advocates place 

on their products. This means that the empirical data and study cases mentioned above 

could also gain new insight from study cases on food security and broader critical food 

scholarship. In the following section I will provide a brief literature review of the food 

scholarship in general and Guatemalaôs food production system in particular. 
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1.6 Climate Services in a complex food system 

Food unavailability, as Amartya Sen states, ñis rarely a cause of food insecurity: 78 per 

cent of all malnourished children under five in developing countries live in countries with 

food surplusesò (in Ingram et al., 2012, p. 8), and Guatemala is not the exception (Cleaves 

& Tuy, 2015). A food system approach that focuses on ñthe linkages among the production, 

distribution, and consumption of foodò (Ingram et al., 2012, p. 4) is helpful to understand 

hunger not only as a failure of the agricultural production component but by the complex 

relations between all the linkages. Resonating with the analysis of CS as a process of 

production, translation and transfer, the food system approach in this thesis provides an 

overview of Guatemalaôs socio-political context, its postcolonial legacies, and food 

scholarship on climate-smart agriculture, all of which have repercussion on food 

production, distribution, and consumption. For instance, in chapter one I briefly review the 

Guatemalan food production to provide a context in which CS advocates work. Later in 

chapter five and six, I draw upon climate-smart agriculture research and public policy to 

explore the latest approaches of agricultural and rural development around the world and 

shed light on the Guatemalan case.   

At this moment, it is important to understand that some scholars have approached hunger 

through food scarcity at different scales, regional, household, and individual (Millman & 

Kates, 1990). In their work, Millman and Kates explore food shortage as the ñinsufficient 

availability of food within a bounded regionò p. 11 and distinguish food poverty that 

focuses on a particular household (the smallest organizational unit in which individual 

share food), from food shortage that affects an individual. With their approach, they 

identify several causes for food shortage that include labor, appropriation, war, diseases, 

climate variation, but also mismanagement, greed, corruption, and ignorance. It is also 

important to mention that ñfood poverty may be seen at levels beyond the household, such 

as ethnic, caste, or social class groups, or in marginalized aggregations of households 

within an area.ò (Millman & Kates, 1990, p. 13). These households will not command food 

even when there is food within the area, similar to Dreze and Senôs work on entitlement 

(1991) which refers to the capacity of a community to command food.  
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Other researchers have recently focused on the food system and the effects it has on the 

climate change (Clapp & Cohen, 2009; Ingram et al., 2012). Some, like Ingram et al (2012) 

argue that one can look into the óbenefitsô the green revolution has had on production and 

consumption by increasing yields and lowering food prices. However, they also raise 

concern over how these aspects can overshadow the impact that distribution of foodstuff 

and resources have on the environment. Following this concern, organizations such as the 

FAO and Guatemalaôs government have also pushed forward technological solutions that 

increase efficiency and production (e.g., improvement of systems of irrigation, access to 

hybrid seeds and genetic manipulation of livestock and crops). 

In short, to work on food insecurity demands a wider view that is capable of observing a 

number of complex relations between things. That is to say that in order to explore and 

work with the food system it is important to have a better understanding of what a system 

is. In her work on systems, Donella H. Meadows develops a framework to work with and, 

more importantly, think about systems. She argues that thinking about systems provides an 

alternative approach to the deterministic rational that ñtrace direct paths from cause to 

effect, to look at things in small and understandable piecesò (Meadows, 2009, p. 3). Similar 

to Vandana Shivaôs critique (2019), Meadows states that Western science prioritizes a 

reductionist approach that compartmentalizes knowledge. Although this approach of 

compartmentalizing knowledge has generated much benefit to society it has also produced 

the effect in which society seeks to control and ótechnically fixô the problems. However, 

system thinking allows us to see the system as the ñsource of its own problemsò allowing 

us to rethink and restructure them.  

Her work and conceptualization of systems is thus useful before moving into and working 

with the food system. First, a system is a ñset of things ï people, cells, molecules, or 

whatever ï interconnected in such a way that they produce their own pattern of behavior 

over time (Meadows, 2009, p. 2). A system can also be affected by restrictions or triggers 

caused by external forces. Second, systems ñhappen all at onceò as they are interconnected. 

Thus, a system lens allows the researcher to see in a holistic way because it considers the 

elements and the interconnections that allow movements of such elements as well as the 
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purpose of the system. For the food system, its purpose has been to provide cheap food for 

urban dwellers.  

For food scholarship, the system in food systems refers to ñthe set of activities involved in 

producing food, processing and packaging food, distributing and retailing food, and 

consuming foodò (Ingram et al., 2012, p. 27) and includes the actors involved in such 

activities. For Christopher Yap (2023, p. 66), food systems are ñcomplex, interconnected 

and multi-scalar, incorporating a diversity of material, social, economic and political 

processesò.  

Wider food scholarship provides a framework that also allows us to situate Guatemala in 

the global dynamics. As we will see throughout this dissertation, the CS are aimed at the 

production component of the food system, however its worth considering that malnutrition 

and food insecurity are a product of the wider logic of the food system whose main purpose 

has been to produce cheap food to sustain affordable living in urban centers (Foster, 2000; 

Yap, 2023) and not to provide food for everyone. This purpose can be traced down using 

the food regime theory (McMichael, 2009, 2013) which is characterized by ñtemporal 

intensification and spatial expansion of capitalist social relationsò (Rioux, 2018, p. 717). 

These wider dynamics that food scholarship is concerned with allows us to gain perspective 

and question how the implementation of CS in agriculture is shaped by and adapted to a 

food regime and food system that has its own principles and purpose.  

The food regime is ñan organizing principle that expresses a form of rule or hegemonyò 

were ñthe world food trade has, through a governing world price, encompassed an ever-

widening expanse of commodified agriculture and an associated deepening of the 

consumption relations.ò (McMichael, 2013, p. 21-22). The food regime also identifies the 

changes the food systems has experienced by correlating major events like the industrial 

and green revolution along with the political interests and trade policies set by the most 

influential nations of each epoch. By identifying three moments or shifts in the ways food 

and trade were managed and how these shifts ultimately altered the global food system, 

Phillip McMichael describes three food regimes. While the first food regime is arguably 

situated between 1870-1939, this research focuses on the second and third food regimes 

because they mark key events to comprehend Guatemalaôs food system. These two regimes 
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were shaped and triggered by the ñUS/foreign aid, development and free enterprise, and 

WTO/free trade and market supremacyò (McMichael, 2009, 2013). Currently, the 

development of a fourth food regime driven by Chinese politics is being put into question 

however for this research it is not taken into account (McMichael, 2020). 

Despite all the differences between Marxôs Europe and Guatemalaôs current context, his 

view of the process by which capitalists accumulated land and capital through ñforce, fraud, 

predation and the looting of assetsò (Harvey, 2006, p. xvii) resonates with Guatemalaôs 

history in two broad ways. First, Mayan communities have been continually displaced and 

dispossessed from their lands (Bockler & Bockler, 1969; Castro, 1952; Guzmán Böckler 

& Herbert, 1970; Martínez Peláez, 2009; Prado-Córdova, 2011). Second, for elites and 

Spanish colonizers, Guatemalaôs lack of minerals meant the land had no value except if it 

had indios3 to work the land (Prado-Córdova, 2011). The enclosure of the commons that 

Marx lived through and analyzed in Germany (Foster, 2000) and England would produce 

an army of labourers to be hired as wage workers on farms. When limits to the required 

labour were reached due to productivity rise, unemployment as concept came to exist 

which created an industrial reserve army that lowered the wages (L. F. Newman & 

Crossgrove, 1990). These general readings remind us how agrarian capitalism has been 

reproduced under similar dynamics throughout the world. For Guatemalaôs case, CSs 

advocates should not take for granted the effects that capitalism has on the food system 

they are trying to work with. Because the food regime has permeated most parts of the 

world, the next section offers a review of the contradictions the food system bears and are 

applicable to the Guatemalan food system. In this regard, it is therefore important for the 

CSs advocates and this dissertation to understand the State and its role in óregulating, 

enabling, and reproducing global capitalist processesò and ñcontribute to more 

geographically sensitive approaches to food systems governance researchò (Yap, 2023, p. 

67). This resonates with Webberôs concern with ñunderstanding the climate servicesò and 

how this concern ñrequires attending to public sector austerityò (S. R. Webber, 2015, p. 

144). Overall acknowledging the food scholarship that discusses policies, governance and 

 
3 Maya communities have been called indios, colloquially used in a pejorative way. In this text I use the direct 

translation of words used by Severo Martínez Peláez and other Guatemalan scholars of the time.  
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system thinking is vital for CS advocates and the implementation of the agroclimatic 

bulletins when working for food security. In the next section I will provide a brief 

discussion on the food systemôs contradiction that have also been neglected in the CS 

literature.  

1.6.1 5ŜŦƛƴƛƴƎ ǘƘŜ ŦƻƻŘ ǎȅǎǘŜƳΩǎ ŎƻƴǘǊŀŘƛŎǘƛƻƴǎ 

As previously mentioned, CS advocates also operate in a capitalist agriculture whose 

efforts have been to develop and resist the natural limits to food production. That is to say 

that the current industrial food system that operates in Guatemala is the continuation and 

exacerbation of the limitations and contradictions observed in a capitalist agriculture since 

the first food regime. These differences include a process of commodifying nature (Castree, 

2003), a need to accomplish a formal or real subsumption of nature (Boyd et al., 2001) and 

a struggle between working time and labour time that limit the capitalist expansion in 

agriculture (Singer et al., 1983). These internal conflicts are intertwined with cycles of 

regulation and deregulation of the market (Stoddard, 2015) which have incorporated 

fictitious commodities since its origin.  

Industries have managed to come around some of these limitations. However, agriculture 

and food production must be distinguished from regular industries in the sense that 

agriculture deals with nature and natural processes. Boyd et al. (2001) detail the difference 

between the formal subsumption of nature which ñconfront nature as an exogenous set of 

material properties and bio/geophysical processesò (p. 557), and the real subsumption of 

nature which is limited by biological processes. Capitalism has compensated for the 

biological restraints (e.g., perishability, cattle growths, vegetable development and so on) 

through appropriationism and substituitionism. This aspect becomes much more relevant 

and palpable in CS products due to its absence. Although the introduction of agrochemicals 

and other mechanisms to control nature, along with the increase of the industrial reserve 

army (L. F. Newman & Crossgrove, 1990) works as a cover-up for the unsustainable 

production processes the food system has developed (Ingram et al., 2012; Weis, 2010), the 

CSs advocates become agents and active actors in this wider food system.  
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Despite the fact that extensive monoculture and agro-capitalist system still enjoy fame 

regarding its productivity (Gobierno de Guatemala, 2022), socializing the risks taken by 

the industries puts to doubt the efficiency that these industries claim to have (Weis, 2010). 

Tony Weis (2010) among others (Ingram et al., 2012) agree that the efficiency the 

industrial food system claims comes with undervalued costs. For Weis, the Transnational 

Corporations have increased the commodityôs fetishism by transforming food in a way that 

it becomes a ñde-spatialized commodity, é severed from time, space and cultureò (Weis, 

2010, p. 318). Regarding the production and distribution activities, there are biophysical 

overrides from the energy consumption and land degradation. Energy for transportation is 

harder to replace and biofuels have been argued to be replacing edible grain production 

(Clapp & Cohen, 2009; Weis, 2010). These discussions not only shed light on one 

incommensurable difference in which CSs advocates operate, they also put into question 

the impact that the commodification of food has in the livelihoods of people. In upcoming 

chapters, these differences generate practical challenges in which crop advisors and CS 

advocates are constantly struggling to conciliate.  

Finally, the industrial food system has incorporated the flex crops mainly to deal with price 

volatility. These new commodities are supported by several claims of food and energy 

security, green energy generation and climate change mitigation (Alonso-Fradejas, 2015) 

but they have also been studied as causes of land grabbing in Latin America and the 

Caribbean (Borras Jr, Franco, Gómez, Kay, & Spoor, 2012). Amid discussions of food 

productivity and lack of production, it important to know that in general, 48% of grain 

production is consumed by humans and the other half is fed to animals and used for biofuels 

(Weis, 2010, p. 327). Amidst these discussions, the question is who are the communities 

and people who are taking the risks and suffering the effects of the conventional and 

dominant food system? In the next section I provide a context of Guatemalaôs food 

production system.   

1.6.2 Guatemala, the food system, and the food producers 

Independence from Spanish dominion did not translate into improvements of indigenous 

rights and livelihoods. In his book, La patria del Criollo, the Guatemalan Marxist-historian 

Severo Martínez Peláez questions if ñIndependence [was] truly a revolutionary event or 



30 

 

simply a means of implanting the ñpatria del Criolloò (Martínez Peláez, 2009, p. 74) This 

Criolloôs homeland refers to the Guatemala made by and for the Criollo Elites whose only 

interest was to profit from the advantages that colonialism gave them with no intervention 

from the Crown. In this regard, Martínez Peláez demonstrates that Independence did not 

change the colonial system but built upon it. For instance, whereas independent Guatemala 

no longer had to pay any tribute to the Crown in Spain, compulsory labor for ñIndiansò, 

previously known as mandamientos, remained.  The violent cycles of Conservative and 

Liberals that followed were ignited by ñclass struggles between criollos and the middle 

strataò (Ibid., p. 275).  

Mart²nez Pel§ez later emphasizes that Liberalsô goal was to level themselves with criollos. 

In doing so, they set in place violent mechanisms of control, oppression and dispossession. 

First, with the abolition of Indigenous communal holdings the criollo elites created a mass 

of displaced and unemployed people. Second, Liberal reforms would foment a path of 

growth through the creation of minifundioş or smaller farms. Severe laws like the 

reglamento de Jornaleros and the Ley de Vagancia (Vagrancy Law) would benefit the new 

groups of small landowners and help them expand their control and profit by granting them 

access to slave-like labor. Vagrancy Law forced Maya people to work for low wages or be 

sent for unpaid labor to develop infrastructure for the government of Jorge Ubico (Martínez 

Peláez, 2009). The growing number of unemployed and landless Indigenous people would 

result in them having to accept any wage to avoid forced labor. This Liberal era would be 

known as the coffee dictatorships period in which, according to Martínez Peláez, Criollos 

would finally have what they had fought for, their own Patria del Criollo.    

In other words, monoculture farms continue to rely on low-wage labour, land distribution 

continues to be highly unequal, and the majority of the arable land belongs to a minority 

who produces crops for exportation in conventional monoculture farms. Aside from one 

interrupted agrarian reform in the 1950s, most of the arable lands are owned by a minority. 

However, agriculture continues to be one of the most important sources of income for the 
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Guatemalan State despite late processes of commercialization4 of peasants and overall 

depeasantization.  

By 2016, agriculture produced 13,6% of national GDP and accounted for 31,2% of formal 

employment (Ministerio de Agricultura, 2016). According to the National Institute of 

Statistics, in 2018 there were 14,901,286 million people in Guatemala from which 46,15% 

lived in the rural areas (Instituto Nacional de Estadística Guatemala, 2020). Although small 

farmers and peasants are key providers of crops and food for national consumption, 89,5% 

of the arable lands are destined to other crops. In contrast, the graph in Figure 4 shows how 

the staple crops that include beans, rice and corn only represent 1,6%, 0,2% and 8,7% of 

the agricultural lands. 

 

 
4 Jose Luis Rocha focuses on the effects of migration in the countryside whereby remesas -remittances- sent 

by immigrants has an effect of rising the prices of rural land despite a depeasantization process. Additionally, 

the relation between peasants and their lands is transformed when land ownership is used as mortgage to pay 

coyotes -smugglers-.  
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Figure 6. Use of agricultural field: Corn (dark blue), Beans (orange), Rice (yellow), and other uses (light 
blue) Source INE, 2020, p. 58 

However, the actors involved in the food production are highly heterogenous. The figures 

used by the government are not always easy to follow because they often change from one 

document to another. For instance, the diversity of the categories in which food production 

actors are sorted responds to the producersô access to the market and land. In this sense, 

according to a conversation I had with a SESAN official, the Guatemalan government has 

divided the producers into four groups, infra subsistence, subsistence, surplus and 

commercial producers. However, as Table 1 shows, in the 2000s, infra subsistence and 

subsistence farmers were considered as one category and represented 53,3% of the 

registered population. The commercial producers were also divided into small and big 

commercial producers. This re-categorization gives the illusion that land inequality is not 

so severe. If one takes into account the landless, the infra subsistence, and the subsistence 

producers of Figure 7, they account for more than 770,000 households or nearly one and a 
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half million people (Ministerio de Agricultura, 2016). Land census therefore continues to 

be controversial because it is embedded with a history of land dispossession, a neoliberal 

food regime and racism (Alonso-Fradejas, 2012; Grandia, 2014; Pietilainen & Otero, 

2018). As we can see in table 1 and figures 7 and 8 is that these figures vary.  

Table 1. Typology of distribution of agrarian household, 2000, 2006, and 2011. Source: National Institute of Statistics 
2019-2020. p. 78 

 

 

Figure 7. Configuration of GuatemalaΩs food production according to the Ministry of Agriculture, Livestock 
and Food (2016). 

In Figure 7 I represent the data provided by MAGAôs 2016 report to contrasts it with Table 

1, which is retrieved from the National Institute of Statistics where infra subsistence and 

Tipología N° hogaresPorcentajeN° hogaresPorcentajeN° hogaresPorcentaje
Sin tierra 190.388 15.40% 68.988 6.10% 164.097 12.60%
Infrasubsistencia 69.077 6.10% 105.856 8.20%
Subsistencia 486.307 43.20% 513.395 39.50%
Excendentarios 295.854 23.90% 210.559 18.70% 171.42 13.20%
Pequeños comerciales 66.752 5.40% 236.904 21.10% 228.621 17.60%
Grandes comerciales 26.129 2.10% 53.075 4.70% 115.988 8.90%
Total 1.239.045 100.00% 1.124.909 100.00% 1.299.377 100.00%
Fuente: Elaboracion propia sobre la base de BID (2006) e INE (2006 y 2011)
*La tipología realizada en el estudio de Taylor et al. (2006) considera a los hogares agropecuarios de subsistencia, mas no 
distingue entre el nivel de infrasubsistencia y el de subsistencia, como lo hace el estudio de la FAO (2010). 

201120062000

659.922* 53.30%
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subsistence farmer represent up to 84%. Although this information is retrieved in MAGAs 

2016 report, the data comes from a census in 2003. This difference between the data in the 

same institutions is not due to an improvement in land acquisition, but it corresponds to 

categorizations and recategorization processes as mentioned above.  

Finally, from Figure 8, I emphasize that although commercial producers which represent 

3% of all producers, they own 65% of the arable land, while 97% of the small farmers ï 

45,2% subsistence and 46,8% infra subsistence and 3,2% surplus producers ï occupy the 

remaining 35% or arable lands.  The disparity of this data, coming from the same ministry 

responds to a process of recategorization that governmental officials use according to their 

needs. The images also convey institutionalized ideas whereby commercial agricultural is 

linked with the use of modern infrastructure. Furthermore, the images chosen for the 

governmental report shows the difference between the surplus farmers who have the 

capacity to hire men in contrast with subsistence agriculture in which the work relies on 

unpaid women, that implement traditional methods in smaller plots to produce food for 

self-consumption. As Chapter 4 also points out, the categorization of the agricultural 

producers also happens with the CS initiatives and CS advocates which tend to produce 

undesired effects. Understandably this recategorization also responds to the heterogenous 

nature of the food producing sector in Guatemalaôs food system.  
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Figure 8. Typology of types of farmers. Source: Censo Agropecuario 2003, INE, in Política Agropecuaria 
2016-2020, p. 37 

Despite the Peace Treaty of 19965 and the consecutive creation of FONTIERRAS6 that 

aims to promote land distribution, in 2016 Guatemala still held one of the highest 

coefficients of land inequality of 0,84 in the GINI scale used to measure land inequality 

(Ministerio de Agricultura, 2016). The disparities that small farmers face regarding access 

to land in quantity and quality, MAGAôs latest review of Guatemalaôs agricultural 

production points out how the subsistence and infra subsistence producers struggle with 

one of the lowest yields in corn and beans -18 out of 23 ï worldwide. The report mentions 

that banana farms have the highest yields in Central America, sugar cane occupies the 3rd 

 
5 The Peace Treaty: Signed in 1996, it put an end to 36 years of war. The conflict left more than ñ200 000 

people dead, 626 massacres, 430 villages wiped outé 1.5 million internally displaced, and 150 000 refugees 

in Mexico (of a population of 8 million)ò (Nelson, 2010, p. 88). The peace process began 1986 during the 

presidency of Vinicio Cerezo in the first democratic elections since 1950. The truth commission later stated 

that 93% of the victims were at the hand of the state (Joras, 2007). 
6 FONTIERRA or Fondo de Tierras is an institution that works under the Peace Treaty and focuses on four 

aspects: Access to land for integral development, legal processes to provide land, sustainable community 

development and strengthening of governmental institutions. From: fontierras.gob.gt March 2023, to access 

website, write the address as is. 



36 

 

place worldwide and palm for oil also has one of the highest yields in the world. This 

measurable and arguably óobjectiveô data is mobilized to convey that these farming systems 

are modern and highly productive. 

The short overview of Guatemalaôs rural land and food production system cannot be 

complete without acknowledging the effects that colonialism and the ideas of development 

and modernity have had in rural Guatemala. That is to say, modernity is deeply embedded 

in politics regarding food production. Chapter five expands on how modernity and 

development have been a tool of control used by the government and military powers 

(Copeland, 2012, 2019b) and for this dissertationôs interest, how it all fits with the CS 

initiative in Guatemala. I also mention some of the initiatives and programs of development 

held in Guatemala in the past century to provide a wider context of the current food system. 

Overall, these figures show different representations of the composition of the countryside. 

I will not linger on the methods used by the institutions to retrieve this information, rather 

it is better to examine the difficulty of agreeing upon the composition of the farmers. The 

data becomes unreliable and can be used by each institution for different purposes. It is 

with this data, and in this context that in Guatemala the advocates are working to improve 

food production, food security and farmersô livelihood.   

1.7 Dissertation outline 

This thesis has been divided into six chapters. In chapter two, entitled: ñRendering the 

collision of the climate infrastructure and the food system observableò, I present and 

discuss my research approach and methods. This chapter will  first provide the 

methodological considerations which include the research methods and personal reflection 

of the influence that my professional development and lived experience had in this 

research. The methods selected can only make sense if they are organized and analyzed 

through a theoretical framework. In this manner, section 2.4 develops the theoretical 

framework used to make sense of this research. For instance, it defines concepts like policy 

regimes, collisions, and the middlemen. Finally, it develops a section on power to better 

examine the relations between farmers and the scientific community and between 

technicians and experts of the two policy regimes. 
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Chapter three, entitled: ñImplementing the Climate services in Guatemala, expectations vs 

realityò, focuses on one of the main objectives; it explores the process of producing, 

translating and transferring the agroclimatic bulletins in Guatemala. It examines the 

mechanisms and techniques used by the CS advocates to raise awareness, vulgarize climate 

knowledge and co-produce agroclimatic bulletins. However, it also pays attention to the 

diversity of participants, the discourse that CS advocates carry and the way in which they 

evaluate their efforts and outcomes. This chapter does the exercise of comparing the 

expectations that CS advocates have of the CS with the grounded experience or reality. 

With discourse analysis of grey literature of both, international institutions and Guatemalan 

institutional reports, chapter three reflects on those topics, discussions, and issues that have 

been neglected by CS advocates and CS community in general. It is also a chapter 

developed with the purpose of providing a solid contextualization of how the CS have 

developed in Guatemala since 2017.    

ñThe promise of climate services at different scalesò is the title of chapter four where I 

raise questions regarding how CS advocates overlook the issues with scales of operations 

and the tensions that arise when transitioning from macro to micro scales. As the title 

conveys, the promise of CS is a belief that CS can function despite the different challenges 

that occur across scales of operation. This chapter also encourages the CS community to 

consider other questions: What if local scales are not the best approach for CS advocates 

to focus on? Can a global desire -and discourse of adaptation- of improving food security 

by informing the most vulnerable sectors of society about climate change really translate 

to practices that respond to local needs? What are the practical implications of 

implementing modern climate knowledge to municipal needs? The chapter identifies 

several challenges ï regarding conceptual mutability and conceptual dilution to name 

couple - and reflects on how and where the CS advocates meet when implementing CS for 

food security across different scales. Overall, this chapter shows that talking about CS for 

food security and adaptation becomes more challenging at micro-scale than it does at a 

macro-scale.  

Chapter five or ñClimate coloniality, an exploration of the institutional dynamics in a 

colonial and neoliberal governmentò reflects on how, despite the challenges of making CS 
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locally relevant, CS advocates continue to trust and implement new CS initiatives. They 

have expanded their number of LTACs and increased the number of participants every year 

since they first arrived in Guatemala. This chapter draws on Farhana Sultanaôs concept of 

climate coloniality to dissect the side-effects that are not taken to account in CS research 

in general, and in Guatemala in particular. It develops on climate coloniality to evince how 

CS, as part of the climate-smart agriculture trend, creates synergy with capitalism and 

colonialism to the detriment of the majority. Furthermore, current CS initiative reinforces 

colonial legacies and the neoliberal Guatemalan state that claims to assist farmers and 

Maya communities. The capacity that a technological apparatus has of erasing historical 

and present-day social issues are also examined throughout this chapter that tries to 

understand why CS advocates continue to believe that producing locally relevant 

information provides a solution to food insecurity.  

Finally, chapter six or ñRethinking the climate servicesò provides an overview of the main 

findings of the thesis. These findings are organized according to the three instances of the 

CS cycle of production, translation, and transfer of climate information. However, the goal 

of this chapter is to provoke questions among the CS advocates and future researchers of 

the subject regarding new ways of thinking about and implementing CS. To do so, this 

chapter engages with recent food scholarship that draws on Foucaultôs biopolitics and the 

concept of agrobiopolitics to manage societies. Finally, it reviews and reimagines a new 

definition for what the CS could be, what the LTACs are and what to expect from them.  
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2 Rendering the collision of the climate infrastructure and the food 

system observable  

2.1  Introduction 

CS advocates navigate between two global issues. On the one hand they are concerned with 

weather variability and climate change, and, on the other hand, with food production and 

food insecurity. Guided by their knowledge in climatology and meteorology, CS advocates 

have poured their efforts into improving the livelihoods of the food insecure and vulnerable 

populations in the global South by implementing several initiatives that focus on 

producing, translating, and transferring modern climate knowledge to small farmers and 

peasants. In other words, these initiatives have mainly focused on the practice of making 

CS available to the wider public and locally relevant to small farmers and peasants. They 

have done so by implementing the Local Technical Agroclimatic Committees (LTACs) in 

which they gather various participants and organizations to discuss climate and agriculture 

to produce the agroclimatic bulletins that contain agricultural advice based on climate 

scenarios. 

This chapter focuses on detailing the methods used to inquire and navigate through the 

fieldwork. It also provides a theoretical framework and methodology used to make sense 

of the data and to justify the methods. It is important to state that this research does not 

intend to provide a recipe to improve the delivery of CS. In this sense, the research gains a 

degree of liberty to examine the process of implementation with no promises or 

compromises. This means that I am a researcher who is free to reorient the analytical focus 

away from the peasants and small farmers and into those key actors who are in charge of 

processing, translating and transferring the climate information into the agroclimatic 

bulletins and CS users. However, this does not mean that I neglect the small farmers and 

peasants, nor do I undermine the importance of their inclusion and participation in the 

process. On the contrary, setting the gaze away from the CS users offers new sites of 

examination and new participants to engage with. As the analysis and empirical material 

will show in the following chapters, the middlemen have impact in CS initiatives and in 
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the livelihoods of peasants without always having direct contact with them. As a result, 

some of the effects generated by this initiative are not those the CS advocates would expect.  

Overall, this chapter aims to provide a theoretical lens capable of exploring, identifying, 

and observing how CS advocates go about implementing climate knowledge for food 

security. As mentioned in the beginning of this introduction, the work that CS advocates 

do and how they navigate between climate science and food production means there are 

several implications taken for granted in numerous sites, actors, discourses, and other 

components involved in the process. These components provoke frictions (Tsing, 2005), 

tensions (McCann & Ward, 2012; Temenos & McCann, 2012, 2013), or collision as I have 

called them and are assembled in a web that is conditioned by the food and climate policy 

regimes that influence the outcome of the process. 

Divided into four sections, section 2.2 provides the methodological considerations that 

situates me as researcher in Guatemala. In this section I discuss the research process in 

relation to my professional development as an environmental engineer. I also reflect on my 

professional and life experience which allowed me to understand my prejudice towards 

governmental entities in Central America as well as the limitations and opportunities that 

environmental engineering had in the process to do research. This section also presents the 

methods from which I gather and organize data. Each method has its own strengths and 

weaknesses; therefore, section 2.3 reflects on the limitations met throughout the research 

and defines the scope of the research. Section 2.4 provides the theoretical framework I used 

to make sense of the archival work, semi-structured interviews, and the observations I had 

of the meetings and forums I participated in. This section mainly focuses on defining 

concepts of policy regimes, collision and abyssal line as well as the middlemen and 

institutions.  

2.2 Methodological considerations 

As an environmental engineer, I was trained in physical sciences to quantify and produce 

specific results on water and waste management, or to run environmental impact 

assessment studies among other things. My interest in food security later drove me to study 
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plant health and production. In this sense, my academic work has focused on food 

production: first I focused on resource and waste management practices in banana farms, 

then, through soil analysis, I would evaluate the salinization process and other mineral 

parameters of agricultural soil under arid conditions in Spain. This positivist approach in 

which I have felt comfortable working with also left me with several other questions 

unanswered. 

The qualitative research that geographical studies implement provided me with instruments 

capable of ñabsorbing, sifting through, and interpreting the world through observation, 

participation, and interviewingò (Tracy, 2020, p. 3) which were otherwise not available or 

relevant in past research experience. Qualitative studies also included short-term or long-

term immersion, similar to my experience living in a banana farm in Guatemala. I recall 

my experience as an environmental engineer in Guatemala because, despite being 

concerned with environmental quality performance, I could not avoid looking at the 

working environment, labor conditions, governmental relations with private companies, 

the impact that international consumers had in monoculture production and green label 

certifications among other aspects that left me with more questions than answers. These 

topics, and the contrast between the economic and natural richness with the endemic food 

insecurity and malnutrition would bring me back to Guatemala 10 years later to research 

CS and food insecurity. 

Guatemala would also become a more accessible site to do research in comparison to 

Nicaragua7 and the dictatorship that censors and forbids any kind of social research or 

anything that might resemble journalism. In this context, I began my research on food 

security in Guatemala with a new paradigmatic reflection. One that would be capable of 

identifying multiple points of view to challenge the positivist idea of the ñone true realityò. 

As a result, an interpretative paradigm or constructivism drove my first steps of this 

research as I could empathized with every participant I encountered while trying to ñsee 

the world as others see itò (Tracy, 2020, p. 51) without being judgmental. This holistic 

 
7 I am a Nicaraguan born in Honduras. Under different circumstances and other social-political conditions I 

would have done my research in Nicaragua.  
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understanding would have me moving between CS advocates, CS participants, and other 

actors who are critical of the process. 

In this context I would also consider myself an outsider to the CS initiative. This means 

that I am not a CS advocate who is trying to push forward the CS initiatives. However, as 

a fellow Central American I have deep and personal interest in the processes that CS 

advocates undergo to produce CS and in uncovering the potential results and effects that 

they have in food security in general. This interest comes from my experience working in 

agriculture along with my concern with the effects that climate change and food insecurity 

have in the Central American region. Personal interest in these topics and the institutions 

involved in the process is not free from a negative perception I have of the Central 

American governmental institutions regarding reliability, governance, and their efficiency. 

The distrust I have towards the institutions and the CS in general does not mean my 

research was a process about proving that CS do not work, nor about making them function. 

On the contrary, I did my research thinking that the current CS initiatives that aim to 

improve the livelihoods of vulnerable people are important, but that they would also benefit 

from further reflection, a wider perspective of an outsider and a degree of skepticism 

towards the CS discourse. For instance, the result of questioning the CS advocatesô efforts 

to focus on the delivery of locally relevant CS enables me to set out on a different path, 

one that tries to identify and explore the implications that are otherwise left unquestioned. 

The combination of lived experience -as a Central American- and newly acquired insight 

from interviewees and other conversations would become a part of me as a researcher that 

is both a foreigner and an outsider. This baggage or wisdom (Tracy, 2020), has not left me 

indifferent regarding the State, their officials, social justice, and food insecurity in general. 

It also means I should be ñthoughtful about this background and its influenceò over my 

research and thinking process. This ñbaggageò also provides me with a degree of 

knowledge about Guatemalanôs social conventions and social cues which in turn enables 

me to be better prepared to analyze ñparticular circumstances present in [a] é scene, and 

only then move toward grander statements and theoriesò (Tracy, 2020, p. 3-4). Without the 

baggage, I would not be able to identify these circumstances or their value to inform.  
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In the next subsection, I will discuss my process and experience of doing research in food 

security in Guatemala. I reflect on my position as an external observer, one that does not 

belong to any organization, and tries to ñget inò the different sites of discussion. Efforts to 

join these discussions and participate in the LTACs and other meetings or get hold of CS 

advocates and other participants without losing track of my objectives were at times 

overwhelming. The idea of ñstudying throughò and following policy as McCann & Ward 

(2012) calls it, evokes these efforts of navigating around and through the policy regimes I 

will discuss in section 2,4. To systematize the data gathered from these experiences I 

triangulated archival analysis, semi-structured interviews and participatory observation 

methods described in the following subsections. Along with the methods I mention below 

I also made use of a personal agenda to keep track of my thoughts, feelings, and 

impressions as my research process happened.  

2.2.1 Studying through 

ñStudying throughò for this research meant that my fieldwork transcended the controlled 

space created by the CS advocates that had ñmergedò the climate knowledge with 

agricultural practices. ñStudying throughò will become more evident once I have discussed 

the methods. In section 2.4, I revisit the idea of ñstudying throughò and its capacity to adapt 

to the particularities of the fieldwork. For instance, on the one hand, the LTACs are 

ephemeral sites that last only half a day and occur once every three months. On the other 

hand, the agroclimatic bulletins become the final product of these LTACs, however they 

are a mere glimpse of what has been done for the LTAC to function. These bulletins do not 

reflect everything that has been talked about in the meetings, and despite sometimes 

showing a picture of the participants, these images do not say much about the individuals 

who attended, their thoughts or engagement in the process. 

It also meant that the food system was everywhere despite efforts to confine it to the 7-to-

12-page long agroclimatic bulletins and the LTACs. Creating these controlled spaces 

resonated more with the idea of confined climate models that the climate infrastructure had 

with their weather stations, computer program, and offices.  In contrast, the malfunctioning 

food system could not be contained in similar ways. In this manner, as researcher I was 
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following actors and policies instead of focusing solely on the elites or the vulnerable 

people (McCann & Ward, 2012) mainly because the field ñwhere actors, things, spaces, 

text in which the phenomenon of study may be foundò (Tracy, 2020, p. 11) could not be 

contained nor refrained.  

Having set the gaze further away from the CS products themselves and into the food system 

in general brought important impressions and feelings when I ñenteredò the field. I could 

say that, once I arrived in Guatemala, to talk about hunger felt like joining late in a 

conversation that had already taken place. I thought of myself as ñyet another oneò of the 

bunch of organizations and technicians working on the issue. Although the climate factor 

and CS were indeed the new additions, they were incredibly smaller in proportion to the 

amount of work already done on food insecurity. This feeling was reinforced throughout 

the fieldwork by continually running into food related newspaper articles (a couple of 

articles per month in just one newspaper, El Periódico was later censored and his chief 

editor sent to prison by former Guatemalan government), or evidence of numerous 

meetings and workshops that were held and manifested in banners and post-it notes left 

behind on the walls (like the one in Figure 9), social events (see picture of Figure 10), or 

the paperwork archived in boxes that SESAN offices had in their hallways. These pieces 

of information were important images that stacked up to the already robust number of 

academic publications, the numerous international and governmental reports that analyze 

and propose new ways of tackling hunger.  

Concretely, the post-it note of the picture in Figure 9, was a paper left by someone else and 

reminded me that several meetings regarding food security were occurring at many times, 

inside and out of governmental institutions. As a researcher or even any governmental 

official that works on the subject, it would be rather difficult if not impossible to attend to 

every food related meeting happening in Guatemala. The advertising of Figure 10 

(frequently reproduced in the newspaper) also reproduced the discourse that food insecurity 

had surpassed governmental capacity and had to rely on civil society. In this sense, as Rose 

(2001) contends, images provide information if one understands the value of knowing the 

sites of production, circulation and audience. For instance, El Periódico, is a daily 

newspaper mostly read by middle-class Guatemalans who generally agree with the idea 
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that the government is incapable of ameliorating or improving food security. The advert 

called for donations by promoting the high-performance athlete Daniela Andrade who 

would run 5,300 Km from North to South of Chile. In the message, people are called to 

give out donations for the food insecure in Guatemala. Similar to CS advocatesô efforts to 

raise awareness, hunger also had other actors doing their part and participating in different 

ways. 

 

Figure 9. The MAGA offices in Escuintla. The picture shows a post-it that was left out from another 

workshop, it reads: "Purpose: Contribute with the national efforts to eradicate hunger and 

malnutrition" Escuintla, 2022 
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Figure 10. Advertising in Guatemala's newspaper. It reads: Calories for Life. 1 calory equals 1 Quetzal. 

Source: El Periódico 

Overall, in a context of urgency, my constructivist approach and aim at developing a 

critical view to generate a new perspective for CS and food insecurity felt troublesome. I 

had the impression that my lack of promises and results (as a non-result-driven participant) 

was unappealing to most of the CS advocates and selfish on my part. A way of tackling 
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this sensation was by using the methods I had to my disposition in the best possible way. 

In the following section I will talk about the three methods implemented for this research.   

2.2.2 The research methods 

This research has been designed to better examine the process that CS advocates undergo 

to produce, translate, and transfer the CS through the agroclimatic bulletins. These methods 

had to have the flexibility of adapting to the CS advocatesô availability and on their 

willingness to participate in the interviews and share information. This research 

implements a qualitative method that enables me to engage with those who work on CS, 

understand how the agroclimatic bulletins are done and where these processes take place. 

In other words, I follow the traces that build upon the idea that climate change and food 

insecurity require a technological fix, and that CS are capable of providing such. This 

research process of following policy resembles what McCann & Ward (2012) says is to 

ñstudy throughò. Doing so demands the triangulation of archival work, semi-structured 

interviews, and participatory observation to provide different perspectives on the subject, 

as a way of achieving results that can complement each other and not to validate a single 

point (Woolley, 2009). 

The institutions selected for this research were categorized into two types of sources, 

primary due to their direct implication in the LTAC and agroclimatic bulletins, and 

secondary ones that included other participants of the LTACs who would provide insight 

or participate in these meetings but were not directly in charge of producing the 

agroclimatic bulletins. In other words, the primary sources oversee the whole cycle of the 

CS and are vital for the existence of the LTACs, whereas the secondary sources contribute 

to the process but are not actively advocating for the CS. Regarding the primary sources, 

these are not homogenous. For instance, INSIVUMEH is in charge of supervising 

Guatemalaôs meteorological conditions and providing weather forecast, and MAGA 

oversees food production. CIAT, which was also a primary source, has the role -as an 

international research center-, of providing experience, supervising the creations of the 

LTACs and evaluating their performance for improvement.  
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The secondary sources that participate in the LTACs and contribute in the agroclimatic 

bulletins are much more diverse than the primary sources. This category includes 

academia, NGOs, international organizations, and crop advisors who despite being part of 

the Guatemalan state are not CS advocates. On the table below, I show the methods 

implemented for this research in correspondence with the source of information. On the 

one hand, primary sources provide direct experience of CS. These sources have been 

essential to my research because they have experience of the implementation process since 

the first LTAC in Chiquimula in 2017. The secondary sources were also important because 

they complemented the research by providing other perspectives and ideas that were 

usually left aside in the LTAC or in the wider CS discourse.  
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Table 2. Methods implemented in the research and the sources of information. Primary Sources refers to the institutions that are actively pushing forward the climate services. 
Secondary sources are collaborators and contributors but do not oversee the process of implementation. The list of participants includes: MAGA: Ministry of Agriculture, 
Husbandry and Food; CIAT: Centro de Investigación de Agricultura Tropical; INSIVUMEH: National Institute of Seismology, Volcanology, Meteorology and Hydrology; SESAN: 
Secretary of Food Security and nutritional  

Methods Primary Source Secondary source 

Discourse analysis of 

grey literature   

Institutions:  

¶ MAGA 

¶ CIAT 

Institutions 

¶ SESAN 

¶ Food and Agriculture Organization (FAO) 

¶ Acción Contra el Hambre 

¶ World Food Program 

¶ Agroclimatic bulletins, reports, governmental policies, and mandates 

Semi-structured 

interviews 

 

Officials and state 

bureaucrats from:  

¶ MAGA 

¶ CIAT 

¶ INSIVUMEH  

Officials and state bureaucrats from: 

¶ SESAN 

¶ World Food Program 

¶ FEWSNET 

¶ Universities 
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Participatory 

observation 

¶ LTAC 

Escuintla 

Centro-Sur 

 

Forums, meetings and workshops: 

¶ Central American Forums on climate change and food security among 

others 

¶ The Crop Monitoring System 
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While the archival work is done to gather data for image and discourse analysis, the semi-

structured interviews aim at examining how the technicians make decisions and operate. 

Although a wide variety and range of institutions are involved in CS and food security, this 

research gathered most of the information - through interviews or reports- from 

INSIVUMEH, MAGA, SESAN and CIAT. Unfortunately, apart from regular 

conversations with MAGA officials involved in the process of writing the agroclimatic 

bulletins, they did not grant me the opportunity to interview them despite agreeing to do 

so. 

Foreseeing difficult access to institutions and government officials, the research demanded 

a dynamic and flexible qualitative method capable of adjusting and allowing a dialogue 

between disciplines and theories. With a goal of providing a wider perspective that 

manages to evince the collision between the two policy regimes, the triangulation of 

methods allowed certain flexibility for the research to adapt to the way the actors and 

institutions work and provide a robust source of information to analyze. It also prevented 

the results obtained from being overly specific or shallow and adjusting to multi-scale 

policy regimes. Admittedly, I went into the research recognizing the challenge and 

potential failure of not being able to access and/or assess the incommensurable data and 

observations between what the different actors of each policy regime could provide. 

However, I also thought that the empirical data could pinpoint areas of interest for further 

questioning and reflection. The methods I will discuss below are organized on how this 

research has been developed. I first began with archival work -which was the method I 

implemented from beginning to end ï. The participatory observation began once I arrived 

in Guatemala and in the governmental facilities or zoom meetings I was invited to. Finally, 

the semi-structured interviews relied on the participants and were mostly done in person. 

2.2.2.1 Archival work 

The archival work involves reports and research done by different institutions involved in 

food security and/or CS that shape the discourse. I examined reports done by the WMO 

since 2009 with the creation of the Global Framework for Climate Service (Hewitt et al., 

2012; World Meteorological Organization, 2014c, 2014b, 2020), the subsequent National 
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Framework for Climate Services (Davies, 1990; World Meteorological Organization, 

1974, 2010, 2011), to the Latin American region that focused on the Caribbean countries 

(World Meteorological Organization, 2013a, 2014e), the Central American region 

(Buontempo et al., 2020; Euroclima+, 2019; World Meteorological Organization, 2013b, 

2014g, 2014a, 2016), and finally the Guatemalan scope (Hansen et al., 2014). These 

documents provided valuable data regarding the discourse, objectives and other 

characteristics that pertain to the deployment of CS. Equally, if not more valuable were the 

reports recommended by CS advocates and some secondary sources in the interviews. 

These documents mostly focused on the process and challenges of implementing CS and 

the LTACs (Bouroncle et al., 2017; Navarro-Racines et al., 2020), or evaluating the impact 

that the CS have in Guatemala (Giraldo et al., 2019; Hernández-Quevedo et al., 2022), 

other sources were reports that focused on food security (Cleaves & Tuy, 2015; FAO, 2016; 

FAO, OPS, et al., 2018). All these reports were available online on different websites.  

In this dissertation I have also read several reports done by international organizations and 

analyzed their relation to Guatemalan governmental reports to better understand how the 

CS discourse is produced and reinforced. Therefore, I decided to examine Guatemalaôs 

National Development Plan (Gobierno de Guatemala, 2014) and MAGAôs two most recent 

Institutional Plans as sources that complement the data. These documents matter because 

they serve as political guidelines used by the state functionaries to implement the policies 

(Ministerio de Agricultura, 2016, 2021). In addition, the agroclimatic bulletins were also 

considered part of the grey literature. Although the agroclimatic bulletins are the material 

representation of the CS, they are shaped by a wider discourse that can be traced back in 

the documents mentioned above. The way in which these bulletins are written and 

presented responds to the demands and conversations held in the LTAC, however, these 

discussions are also conditioned by the participants and the organizationôs limitations (see 

chapter 5). Overall, the agroclimatic bulletins contain general advice on agricultural 

practice that take into account the climate. For this research, I have read most of the 

agroclimatic bulletins created in Guatemala since 2017. In general, image and discourse 

analysis in text prove valuable to analyze the four sites of visual methodology that involve 

the production or origin of the image, the image itself, where it is distributed and to whom 
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(Rose, 2001). Furthermore, Fairclough argues that critical discourse analysis is also 

capable of looking into language and ñits involvement [with] the workings of contemporary 

capitalist societiesò (p. 1). He calls for a critical discourse analysis that is aware of the 

capitalist and neoliberal era of free market and reduced welfare. 

2.2.2.2 Participatory observation 

Participant observation is one of the main components of this research's methodology. It 

provides what an interview is not capable of showing. To be precise, participatory 

observation provided the possibility of experiencing or identifying everyday processes that 

challenge structural dynamics which cannot be observable through texts or interviews in 

general. For instance, in chapter four I discussed how international organizations learn how 

to navigate politics to have legal authorization to operate in the country. This meant that 

while international organizations collaborate with national ministries, their research 

methodologies, and efforts to attend the issue of interest needs to be framed and aligned to 

the ways in which the Guatemalan state operates. 

Participant observation thus demands close ñattention and that you observe carefully and 

patientlyò (Laurier, 2010, p. 117) so that one notices things that cannot be otherwise 

observed. In other words, the success of this method relied on my perceptiveness, focus, 

and personal experience of having lived in and worked in Guatemala. It is also a method I 

would improve as my fieldwork progressed because I could take better and faster notes. 

Participant observation also improved as I progressed in fieldwork because it demanded 

getting acquainted with the processes, the participants, and the dynamics. This would also 

allow me to notice the messages communicated by the participants in subtle ways that 

could easily go under the óradarô.    

In this sense, participating in meetings and forums on CS and food security not only 

provided direct information about the thesisô subject, but it also gave me the opportunity 

to be a part of other discussions regarding bureaucracy, interests, and agendas that limit 

and shape decision and action. In other words, participant observation manages to grasp 

how the macro and micro scales intertwine through language, body expressions, and 
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behavior (Herbert, 2000). This method thus demands a balance between emotional 

investment, as a researcher and the theoretically informed analysis required in academia.  

In the LTACs, I would introduce myself as a researcher that was trying to understand how 

CS worked and the impact they had on food security. I also spoke about the interest I had 

in understanding the challenges of implementing CS and that I would take notes during the 

meeting to learn from the experience in general. I always said I was studying geography 

but also mentioned that I was an environmental engineer. I was aware - and experience 

would also confirm - that introducing myself as an engineer made them feel more at ease 

because it meant that conversation would be kept between technicians. Since these 

meetings involved low-tier officials, I did not take any pictures, nor did I record the 

meetings and names of any of the participants. However, I did follow an oral consent 

protocol before interviewing anyone after the meetings. In Table 3 below, I detail the 

variety of meetings and forums I participated on and in which I implemented the method 

of participant observation. These meetings are divided into categories according to the 

scale of operation they focus on. The column labeled as ñtopicò shows what the meetings 

were about and whether the CS or food security was prioritized. The fourth column 

provides a list of the organizations that participated in each meeting. Unlike the LTACs 

meetings which were held in person, most of these meetings were online via Zoom. 

Regarding the LTAC WhatsApp group, I was made part of it once I arrived and introduced 

myself as a researcher. In this group the CS advocates would share different types of 

weather and climate reports. Some participants would share information or videos about 

food insecurity or related to emergencies - during the rainy season or related to volcanic 

eruptions -. This group was also used to inform and invite participants to future LTACs, 

various kinds of workshops on climate change and adaptation or job openings. Rarely was 

the group used for political comments. 
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Table 3. Meetings and participant observation. ¢ƘŜ ŎƻƭǳƳƴ άaŜŜǘƛƴƎέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ name of the meetings I participated in. The Forum meetings are uploaded on the Facebook 
page of the Comité Regional de Recursos Hidráulicos. In this table CEPREDENAC stands for Coordination Center of Central American and Dominican Republic for Disaster 
Prevention. INSIVUMEH: National Institute of Seismology, Volcanology, Meteorology and Hydrology; MAGA: Ministry of Agriculture, Husbandry and Food; WFP: World Food 
Program; FEWSNET; Famine Early Warning System Network; SESAN: Secretary of Food Security and Nutrition; FAO: Food and Agriculture Organization 

Meeting Scale Topic Participants 

Forum Macro ï Central 

American Region 

CS for climate change and food 

security, disaster risk reduction 

CEPREDENAC 

SICA (Central American System of Integration) 

INSIVUMEH 

MAGA 

National Meteorological Institutions 

National Agriculture Ministries 

 

Mesa de agricultura 

y café 

Macro ï Central 

American Region 

CS for agriculture and food 

security 

INSIVUMEH 

MAGA 

National Meteorological Institution 

National Agriculture Ministries 

 

Sistema Nacional de 

monitoreo de cultivo  

Meso ï Guatemala Food security and CS WFP  

FEWSNET 

MAGA officials 
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SESAN 

INSIVUMEHôs CS advocates 

LTAC (Escuintla) Micro ï Municipal CS and food security Crop advisors 

CSs advocates 

Meteorologists 

LTAC (Centro) Micro ï Municipal CS and food security CSs advocates 

MAGA technicians on plant health 

MAGA technicians on production  

MAGA soil technicians  

ANACAFE coffee technicians and promoters 

LTAC (Centro) 

WhatsApp group 

Micro ï Municipal CS, food security and climate 

change 

CS advocates 

Crop advisors 

Numerous institutions such as FEWSNET, WFP, 

MercyCrops, CIAT, Bioversity, FAO and SESAN among 

others 
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2.2.2.3 Semi-structured interviews 

The semi-structured interview is a method that has the capacity to ñcollect data on [é] 

diverse range of subjectsò (Longhurst, 2010, p. 104). Its informal tone allows interviewees 

to give open responses. Most importantly, semi-structured interviews can be used with 

other methods. Despite their advantages, semi-structured interviews are subjected to the 

intervieweesô availability and the human connection developed between the participant and 

the researcher. This would produce a snowball effect in which two key actors of the process 

would put me in contact with others. In this sense, relatability and friendliness would vary 

from one interviewee to another thus altering the conversations and the overall quality of 

the interview. From my research experience in Guatemala, I noticed that implementing this 

method was much more challenging with young adult officials in their 30s than with recent 

graduates in their 20s or seniors -between 50 and 60 years of age-. For instance, recent 

graduates were open to talking about the role the government had during the Civil war or 

their experience navigating the organizationôs hierarchical chart and the different existing 

offices. The seniors that had been working with their institutions for over 20 years were 

also accessible as they felt their job experience and stability allowed them to speak freely. 

They had already kept their jobs throughout several different presidential mandates. In 

contrast, adults in their 30s and 40s would not grant me interviews despite having 

previously agreed to talk and holding a degree of power within the institution. Accessibility 

was also conditioned by the degree of implication the state official had with the CS 

initiative. In other words, those whose work mainly involved the development of CS were 

more reticent than those who had several other projects going on. In these cases, I decided 

not to push myself into interviewing some of these CS advocates and respected their 

discretion, mainly because they would also allow me to join the meetings and LTACs. 

Before my first interviews I also prepared a guide of questions and observations to share 

with the different interviewees regardless of their role and institution. The guide shared 

some questions regarding the use, promise, and challenges of implementing CS in 

Guatemala but also had the flexibility of taking different paths if the interview required to 

do so. This allowed the participants to express their personal thoughts on a similar topic 

and thus set a departing point for the rest of the interview. I pay close attention to the 
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interventions that would divert from the reports and archives I had previously read and 

continued to read during the fieldwork. My personal interests or critique about the effects 

of land inequality, governmental capabilities and limitations were only brought when the 

conversation had created a better environment, as suggested by Longhurst (2010). I also 

left tougher questions for later in the conversation when I saw an opportunity to intervene. 

These opportunities were sometimes brought up by the interviewers, in other moments they 

hinted at an opening or provided insight into a topic I had not considered before or that I 

considered too sensitive to start with. For instance, it was surprising to hear complaints of 

corruption and governmental inefficiency by some officials. I was particularly surprised by 

a young agronomist who told me that it was natural to expect that rural Guatemala could 

not trust them because the government had been murdering them just a couple of decades 

ago (in reference to the Civil war and the massacres).  

Semi-structured interviews proved to be a great method to uncover missing pieces from 

the archives. Its richness came from those observations and comments that the participants 

brought up to the conversation which were not always related to the question I had posed. 

This allowed me to consider things or certain aspects of the CS and Guatemala that I had 

not thought of before. Overall, I had the opportunity to interview governmental officials of 

several institutions, national academics, and several researchers or technicians from 

international organizations (see Table 4 below). The informal interviews refer to those that 

were not recorded or that lasted less than an hour. Informal interviews also include regular 

conversations I had with low tier officials; therefore, discretion and anonymity were 

important for protection. 

As a researcher I also made it clear that I did not have economic or technical resources to 

improve the process of implementation of CS. My focus of understanding the process of 

CS was only to provide a new perspective to challenge what was being done. In this sense, 

some of the CS advocates lost interest in me, but others did connect in a better and more 

honest way.   
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Table 4. Semi-structured interviews (informal interviews marked with *) 

Institution Type Official Encounters 

INSIVUMEH National Meteorologist 

CS advocate 

3 

3* 

SESAN National Official of food 

security 

2 

CIAT International CS advocate  1 and 1 informal 

Universidad Rafael 

Land²var 

National Academic 1 

FEWSNET International Food security early 

warning  

1 

WFP International Food security  1 

ASOPUENTE National NGO food security 1 

MAGA* National CS advocate 

Crop advisors 

Technicians 

1* 

5 * 

4 * 

The method of semi-structured interviews was challenging as an outsider because it meant 

that the CS advocates were naturally reticent to share information or grant interviews about 

the challenges of the CS initiative. However, participants and other governmental officials 

who were not CS advocates would speak freely about the challenges of tackling food 

insecurity in Guatemala. Being a foreigner and fellow Central American also gave me the 

opportunity to share other topics of discussions on history, corruption and poverty or even 

small talk about sports and food. All  these topics of conversation also generated a degree 

of trust in which the participant and I could share our personal interests outside their work 

and my research. These conversations also encouraged me to reflect further on the 

individual struggles that each technician or state official endured, their wishes and their 

ideals. This made me realize that, similar to the CS userôs heterogeneity, bureaucrats were 

not a homogenous group either.  
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Overall, semi-structured interviews were vital for this research despite the general 

challenge I had of taking notes and keeping up with some of the information. Permission 

to record the interviews usually coincides with the job stability of the interviewee. I also 

noticed that recording interviewees also made them feel less comfortable. In this sense, I 

sometimes had to decide between taking notes as fast as possible, risking losing 

information or recording the interview and losing information because of the intervieweeôs 

decision to withhold information. Finally, I would finish this section by saying that despite 

most interviewees not demanding anonymity, I have decided not to use any of their names. 

This decision comes from my personal concern with job instability in Guatemalaôs 

government. Aside from naming the institutions involved in the CS initiative and those 

who participated in my research, I do not use any names or concrete working position.   

2.3 Scope and limitations  

Some strengths of the qualitative research method are that it allows me to ñenterò areas 

where otherwise I could not. However, ñgood qualitative researchò demands the 

combination of conscious notetaking and structured methods which in turn can only 

improve with practice and organization. While these aspects can be improved over time, 

the challenge with qualitative methods also manifested in the difficulty to grasp the limits 

of the so called óobject of studyô. After all, the CS are an idea, a bulletin, a meeting and 

even a promise whose origin in the WMO downscales to the crop advisors, peasants, and 

small farmers. As I talked with academics, technicians, NGOs representatives and CS 

advocates I realized I would not be capable of talking to everyone involved in the process 

and forcibly miss out on insight and experiences.  

Aside from a couple of CS advocates who refused to be interviewed, I understood that 

participation and academia were welcomed, but only under the condition that they would 

serve their goals of communicating CS or developing mechanisms for users to appropriate 

and use CS for agricultural practices. In this sense, if my research had focused on a small 

village in the Dry Corridor or the highlands in the departamentos of Huehuetenango or 

Quiché the experience with these government officials would have been different, but so 

would have been this whole dissertation because it would demand other methods to 
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measure yields, decision-making and income and longer periods of time to work alongside 

communities. This in turn would have turned my research topic into something different, 

much alike to what CS advocates are doing.  

I am aware that the limited access I had to interview some government officials is a limiting 

factor to my research process because it prevented me from having other valuable thoughts 

and insights on the ongoing process of CS. In other ways, it also proved that the aim of this 

research had hit something worth reflecting upon. As a response to this challenge, the 

secondary sources mentioned in this chapter contributed with new perspectives or at times 

would also resonate with ideas and concerns I had and would push me further in these 

directions. Overall, throughout my research process I have not lost sight of the small 

farmers, peasants, and Maya communities. They have been the reason for me to tackle the 

issue of food insecurity and the food system in the first place. Identifying and reflecting on 

the implications of implementing CS for food security is a way of thinking about them 

from other instances. The next section I will discuss mobilize the theory used to make sense 

of the results of the methods I have discussed so far.  

2.4 CS, the hinge between climate forecast and food insecurity: exploring the 

interactions between the policy regimes through policy mobility 

The LTACs can be defined as ñephemeral spaces of knowledge production and circulationò 

(Temenos & McCann, 2013, p. 346) where participants are first taught about modern 

climate science through the Educlima component of the meetings. In the same meetings, 

the participants are later provided with the climate forecast of the region so that they can 

discuss and elaborate agricultural advice to small farmers and improve food security. 

According to CS advocates, this process is framed as purely objective and technical. It is a 

place where technicians and experts use their experience, knowledge in agriculture and 

their newly acquired knowledge of climate to provide advice on agriculture and assist the 

small farmers and peasants. However, the claim of objectivity is not accurate because the 

discussions and topics are conditioned by social dynamics, history, colonial legacies, and 

power relations. In this regard, McCann and Ward (2012) offer an interesting approach to 

policy implementation that focuses on how policy actors construct, mobilize and mutate 
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policies. They offer a methodological approach that can adapt to the non-static and mobile 

nature of policy making because policy construction ñmove[s] from one place to anotherò 

and are constantly ñbeing assembled, disassembled, and reassembled along the wayò (p. 

43).  

McCann & Ward (2012) and later Temenos & McCann (2012) also developed the idea of 

ñstudying throughò instead of studying up and focusing on the colonizer or elites or 

studying down and focusing on the vulnerable. For this thesis, óstudying throughô means 

being capable of following stories, objects, people, and discourses through different sites, 

at various moments of the day and throughout the year. In this ensemble of knowledge, 

ideals, and intentions that make up the CS, I follow actors and study through by having 

previously developed an awareness that CS are not only a product of climate knowledge 

but the result of complex relations between actors and institutions. In other words, despite 

being a product that is pushed forward by the World Meteorological Organization, CS are 

the result of friction or collision between two separate policy regimes, the climate 

infrastructure and food system policy regimes. As a result, I identify and locate multiple 

and heterogenous institutions and bureaucrats who are working on, moving, participating, 

or observing the implementation of CS on the ground. These ñmiddlingò technocrats 

(Temenos & McCann, 2012, 2013), street level bureaucrats (Lipsky, 1980) or as I call them 

the middlemen -because middlemen include technocrats, governmental bureaucrats, and 

international experts-, are responsible of teaching, spreading, and implementing policies. 

They are in between the Elites and/or high-tier officials that research that ñstudies upò 

focuses on, and the vulnerable communities that the CS community has mostly focused on 

by ñstudying downò (McCann & Ward, 2012). 

In this light, some new questions begin to manifest. For instance, what does it mean, 

logistically and epistemologically, for CS advocates to make the LTACs function? What 

are the techniques that they use to make CS usable? How do they talk about food security? 

What are their thoughts, goals, experiences, and challenges? Lastly, what are the topics, 

challenges, and questions they are not engaging with and why? For this research, omissions 

and silences are also valuable sources of information. ñStudying throughò allowed me to 

move between temporally constrained sites, or ephemeral spaces (e.g., the LTACs, regional 
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and national CS forums, the LTACs, the WhatsApp group) that do not have a particular 

building or office to go to, or a legal frame that can support and/or regulate them.   

As mentioned in the introduction, participants and CS advocates discuss weather patterns, 

climate scenarios, food prices, plant requirements and other immaterial and material, 

human and nonhuman components that are taken into account in the agroclimatic bulletin 

to provide personalized advice to the farmers. They juggle with numerous variables of the 

two different policy regimes, the climate infrastructure, and the food system. These policy 

regimes are the mélange of things that include different groups of actors, objects, and 

literature that share distinct characteristics and topics of interest, one being food and the 

other climate. Each policy regime also has its own epistemic community which here is 

understood as the group of scientists and professionals who ñare responsible for developing 

and circulating causal ideas and associated normative beliefs and, thus, help to identify 

state interests and preferences as well as to identify legitimate participants in the policy 

processò (Haas, 2007, p. 3). For instance, while CS advocates generate climate scenarios, 

the FAO, FEWSNET and SESAN -among others- put together the Integrated Food Security 

Phase Classification (more in chapter four) to project the number of people who will 

become food insecure. Overall, CS advocates, technicians and state bureaucrats are all 

ñósolution-starvedô actors, often under pressure to ódeliverôò (McCann & Ward, 2012, p. 

45) outcomes of pretested models. 

A policy regime therefore refers to the combination of the material, that includes human 

actors, crops, weather stations, computers, cars, cellphones, road infrastructure, and the 

immaterial involving a set of principles, epistemologies, new knowledge production, 

socializations, governmental reports, the market, and institutions. One can say that 

observing the transgressions in the CS production process is what Anna Tsingôs (2005) 

brought forward in her work on friction which I will review and use to develop further in 

the section on friction and collision in section 2.4.2. However, I will first turn to the role 

that institutions and CS advocates have in this initiative. The next section provides a 

framework I used to address them.  
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2.4.1 Exploring institutions and middlemen delivering climate services 

In his work about turning climate sciences into a service, Atte Harjanne (2017) points out 

that CS advocates and the WMO have clearly developed strong arguments on the 

pertinence of using CS for current world challenges. Harjanne argues that the process of 

deploying CS is based on ñnarrow assumptions on human and organizational behaviorò 

(2017, p. 1) largely left unquestioned. I would add that human behavior and food 

production are not predictable, nor can they be easily modelled as weather and climate can. 

Work done on the act of decision making offers the complex view of how people make 

decisions not only based knowledge but ñfinite moment of urgency and precipitationò 

(Mccormack & Schwanen, 2011, p. 2814). However, other scholars argue that decision-

making is inevitably limited and conditioned. Kevin Grove (2018) describes bounded 

rationality as the limits to knowledge in which a person cannot fully  grasp and comprehend 

a phenomenon. Going further, Grove cites the work of Hebert Simon that argues ñthat 

decision taken in the absence of total knowledge are not irrational but are rather rational 

within contextual limitationsò this applies to ñdecision-makers who are embedded in 

complex environments that human rationality cannot fully understand or processò (Grove, 

2018, p. 14). 

In this sense, assumptions about human behavior are examined in this thesis to evince the 

challenges of merging the policy regimes on an individual and institutional scale, but it 

also allows reflection on the influence and impact that CS has on food policy. Currently, 

CS advocates seem to be unaware of the effects they have on public policy about food 

security; they also lack reflection about this topic (Hernández-Quevedo et al., 2022). CS 

advocates manifest, both in their reports and in interviews, that their initiative is focused 

on logistics, outcomes, and future goals (Giraldo et al., 2019; Hernández-Quevedo et al., 

2022). This left other topics and challenges neglected (e.g., the functioning of Guatemalaôs 

food system or the mechanisms that the Guatemalan State had to address food insecurity 

with the use of CS to name a few). This lack of vision, so to speak, is due to the general 

interest and urgency of reaching peasants and other actors of the food production 

component. As chapter three will show, these efforts are conditioned by principles of 

inclusion and vulgarization of knowledge. 
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Their focus on outcomes and the continuous efforts to reach new goals is expected. Broome 

& Seabrooke (2012) and Mary Douglas (1986) provide insight on how institutions are 

conditioned into being outcome-oriented, subjected to scrutiny and delivering results. This 

means they must be able to prove their capacity to deliver what they say they are made for. 

Additionally, Mary Douglas and her approach to radiation and health also proved valuable. 

She focuses on the ñdisagreements between the scientists practicing nuclear medicine on 

the one hand and a section of the general public on the otherò (p. 3), in this fashion, this 

dissertation also lingers in the gap existing between academics, engineers, agronomists and 

meteorologists. Douglas goes on to portray the ñselective deafness in which neither of two 

parties to a debate can hear what the other is saying.ò (Douglas, 1986, p. 3). Therefore, 

identifying this deafness as a mechanism used to build collaboration between institutions 

has been one of the implications I sought in the fieldwork. Whereas Temenos & McCann 

(2013) referred to mutated policies as the ñgatherings of ópartsô of elsewhere into one 

assemblageò (p. 347), this research has identified deafness and mutating concepts as a 

mechanism used to maintain collaboration at different scales of operation despite existing 

tensions between policy regimes (in chapter four, I develop this discussion on what I 

identified as conceptual mutability). 

Maintaining a certain policy responds to the nature that climate service for food security 

has of being a program of development that carries ideas, beliefs, and a powerful discourse. 

In this sense, I also engaged with and draw from the research that focuses on development, 

specifically agricultural rural development (Escobar, 2012; Ferguson, 1993; Li, 2007). 

These scholarsô work provided valuable experience on how institutions make use of 

categories and produce a ñhuman subjectò who responds to the solutions that organizations 

and governments are tasked with and capable of providing. This classification of the 

ñhuman subjectò allows institutions to organize a rather chaotic environment (Douglas, 

1986), however, it also results in the oversimplification of the rather heterogenous 

environment they work on (more in chapter three). Additionally, Ferguson (1993) and Li 

(2007) portray how this process of providing solution demands from technicians the 

capacity to frame the issues as technical and apolitical. Overall, they evince how programs 

of development can produce side-effects that transcend the ósuccess or failô dichotomy.  
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Finally, it is worth stating that this thesis acknowledges that institutions rely on the 

government officials to enforce their policies in their day-to-day work with citizens 

(Lipsky, 1980). State functionaries or street bureaucrats, as Michael Lipsky calls them, are 

in direct contact with citizens, farmers, and peasants in contrast to managers whose goal is 

to provide measurable data and results. As mentioned above, the meetings that CS 

advocates and other participants hold in the LTACSs are the sites in which these street 

bureaucrats merge climate and food security. Contrary to what seems to be a natural 

process of incorporating climate knowledge into food production, this research evinces that 

the LTAC engages with a variety of actors from different backgrounds and organizations. 

On the following section, I will discuss how the CS, by materializing into the agroclimatic 

bulletins, produces ñtension-filled relationship between territorial fixity and place 

specificity and global flows, relations, and interconnectionsò (Temenos & McCann, 2013, 

p. 348). These tensions are thought of as collisions between the policy regimes that take 

place in the LTAC, the agroclimatic bulletins, the forums CS for food security and even 

the WhatsApp chat group that shares the CS. In practice, the advice on food production 

that is given at a municipal scale collides with the global food system dynamics. 

2.4.2 On Frictions and collisions 

The tensions produced by the exercise of abstraction that technicians undergo to merge 

climate knowledge with ideas of food security are here referred to as collisions. Collision 

produces an image of a rather violent encounter which, at this moment, is not yet so evident 

or clear. Tsing, in a different, yet pertinent manner, talks about friction to refer to those 

spaces in between where things happen. Her work manifests how these spaces, if well 

examined, can reveal how globalism and localism are translated. She argues that instead of 

continuing the debate ñover whether science is a privileged form of truth or political 

impositionsò it is more important to ñlearn about collaborations through which knowledge 

is made and maintainedò (Tsing, 2005, p. 13). Friction therefore evokes a site in which 

things happen and epistemological differences manifest.  

Over and above Tsingôs conceptualization of friction as the space where things happen, 

collision, for this thesis, also refers to the space where violent side-effects are engendered 
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as we will see in chapters three, four and five. Although she does not label them as such, 

some examples of these effects are clearly discussed by Tsing. First, she mentions the 

introduction of techno-politics as a mechanism in which tradition is modernized. To a 

certain extent, co-producing knowledge in the LTACs is also a way of reaching, absorbing, 

challenging, and changing traditional knowledge. The LTAC became a place where one 

proves the quality of each participantôs knowledge and tries to incorporate western climate 

knowledge to respond to climate change problems. Second, she argues that the differences 

between scales matter in the sense that: ñprojects that make us imagine localityé in order 

to see their success, are also scale-making projectò (Tsing, 2005, p. 57). The scale-making 

project in this thesis will be discussed in chapter three and four, where I talk about how 

institutions shape problems into manageable smaller ones through the conception of 

measurable parameters to foment collaboration and relevance. Scales are also important 

because they validate State intervention at local level (Ferguson, 1993), especially in a 

weaken neoliberal Guatemalan State. A side-effect is that, instead of auditing politicians 

and high-tier decision-makers over food security and climate change policy, most of the 

research and discussions have focused solely on micro-scales and on vulnerable 

populations. As a result, these studies have undermined the role that politicians and 

decision-makers have regarding the CS, to focus on the disempowered and vulnerable 

citizens. This means that building upon the idea that CS can produce locally relevant 

climate information to improve livelihoods produces manageable and convenient projects 

for the elites in which the status quo is left unquestioned. 

Where does this collision happen? And how does universal understanding of climate 

knowledge influence the national arena of food security? In what way does the creation of 

a future through climate scenarios produce things? What kinds of things? To narrow my 

search for collisions I have represented the policy regimes with two separate circles and 

with a line that represents Boaventura De Sousa Santosôs concept of abyssal line. The 

abyssal line is an imaginary line that creates a division between what counts as knowledge 

and what does not. It also reflects capitalist interest because it divides those research 

questions worth asking from those that are aligned with the status quo and that offer 

conventional solutions. For this thesis and Guatemala in particular, collisions occur in the 
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LTACs when tensions between global discourse and local demands along with the 

differences between policy regimes result in unwanted effects that are detrimental to the 

vulnerable people the CS are aiming to assist. It is where the CS and climate change 

discourse becomes a form of discipline through the configuration of ña group of statements 

that structure the way a thing is thought, and the way we act on the basis of that thinkingò 

(Rose, 2001, p. 187). Collisions, contrary to the idea of frictions, are not so innocent 

because they are programs of development that continue to impose practices and ways of 

thinking. Chapter five will further explore this concern through the concept of climate 

coloniality.    

Having identified the primary sources of information - above in section 2.2 ï, I have also 

situated them in the policy regimes they belong to. Although the abyssal line in the figures 

below (see Figure 11-12) seems rather clear, the fieldwork experience showed that some 

things did not fall on one side or the other, but were rather occurring, leaning out in some 

conversations, curbed, made absent or omitted. What I mean to say is that on a macro scale, 

the abyssal line helped me in the process of shaping my thought on how the climate 

infrastructure policy regime guided but also limited the discussion between the CS 

advocates and technocrats when implementing CS. However, at a micro-scale, Tsingôs idea 

of frictions is more helpful to illustrate the messiness of the process and the blurriness of 

the abyssal line. 

In Figure 11, I have chronologically situated myself in the Guatemala of 2017 prior to the 

time when the first LTAC was implemented. We can see two different óworldsô, each with 

its own discussions but also with different challenges regarding the global and the 

Guatemalan context. Although the figure is an oversimplification of a complex assemblage 

of actors and institutions in which policies are mobilized, it serves as a basic guideline to 

show a non-exhaustive list of institutions and topics of discussions to start with in the 

research process. In this sense, the figure shows a list of institutions followed by the topics 

they generally discuss and are interested in. Divided by an abyssal line, the policy regimes 

in Figure 11 then shows how the institutions and topic change between the global North 

and global South accordingly. 
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In more detail, the circle to the left (also Figure 11) shows how some meteorologists in the 

global North have resources and access to supercomputers to produce global climate 

scenarios. These scientists use thousands of weather stations distributed around the world 

and are thus concerned with understanding global climate behavior and producing climate 

scenarios. In contrast, Guatemalaôs national meteorological institution is dedicated to the 

national scale of operation and relies on private weather stations and external provision of 

data (the National Oceanic and Atmospheric Administration in the United States or 

Copernicus in Europe) to produce their climate forecasts. They also have the challenge of 

managing an institution with a lack of weather stations, resources, and personnel. 

INSIVUMEH officials, which according to their website are not all meteorologists, also 

must navigate around political constraint due to corruption and a lack of trust from the 

Guatemalan citizens. Regarding knowledge, the climate infrastructure also displays a 

global consensus on climate knowledge that excludes other ways of knowing the climate 

like traditional methods that use animals and insect behavior or the cabañuelas at the 

beginning of the year to forecast weather (Ewbank & Aid, 2016).  

 

 

Figure 11. Guatemala prior to the implementation of the first LTAC. 

In the same figure on the right, food security discussions in the global North englobe wider 

issues with food availability, input prices and food price speculation among others. The 

FAO, the Consultative Group for International Agricultural Research now known as 
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CGIAR, and other global actors push forward climate-smart agriculture to tackle climate 

change and build resilience. In Guatemala, below the abyssal line, there are other 

discussions that are less ópopularô among the local elites and difficult to address and discuss 

for the majority of the state officials. Some of these topics involve food sovereignty that 

has been championed by Maya communities (Declaración de Atitlán Consulta de Los 

Pueblos Indígenas Sobre El Derecho a La Alimentación: Una Consulta Global, 2002), land 

dispossession, and the various effects that cash crops have on the environment and society. 

Regarding the technicians and other actors involved in the food production system, we can 

see that the food policy regime has agronomists within the global North whereas the global 

South has peasants and other many other Maya communities. In other words, Guatemalaôs 

food production landscape is much more heterogenous and complex as peasants and 

numerous Maya people are forced to cohabit and rely on labor offered by monoculture 

landlords caused by land dispossession. Although there are agronomists within the global 

South, these technicians can also be part of the Imperial South8 which stands for a group 

of people within the global South who promote ideas of modernization and food security 

in detriment to traditional knowledge. In a similar manner, discussions on food price 

speculation, climate change, environmental certifications and food security are raised by 

global institutions, such as the FAO, while the social context in the South demands 

discussion on land dispossession, hunger and other barriers related to environmental laws, 

tariffs, and competition against subsidized grains. Overall, the two policy regimes can and 

have been operating separately, they are self-sustained systems with their own components, 

logics, principles, and missions.  

Once the CS arrived in Guatemala in 2017 through the creation of the first LTAC in 

Chiquimula, these two policy regimes were merged. This initiative responded to concerns 

with food insecurity on the one hand, and climate change on the other. It is worth 

mentioning that Chiquimula is one of the departamentos that was hit hard by a famine of 

2001 (FAO, 2016). Figure 12 tries to represent this collision. Although the two regimes 

will now share the specific goal of improving yields, livelihoods, and well-being through 

the provision of tailored climate information, general characteristics and the principles that 

 
8 Below I use the term intellectual vassalage which comes from the Guatemalan sociologist Guzmán Böckler. 
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each policy regime has will remain unchanged. That is to say that one policy regime does 

not question or challenge the other. In this light, two aspects are worth mentioning. First, 

both policy regimes will carry their own abyssal lines with the differences mentioned 

above. Second, for the collision to happen, people and institutions must create a favorable 

space for dialogue and meetings to be held. If it was not for the CS advocates and other 

participants climate scientists and humanitarian and food security organizations would 

each remain in their own corner. From the literature review I covered in chapter one, I have 

not found any that has framed or approached the CS initiatives considering the LTACs and 

the abyssal line, or the merging of the policy regimes, nor have any examined the 

implications of this collision.   

 

Figure 12. The arrival of CS in Guatemala and the subsequent collision of two policy regimes 

It is also expected that within each policy regime, local practices could resist and challenge 

global ideas and institutions. As mentioned above, acknowledging the abyssal line and the 

imperial South also elucidates internal struggles and contradictions that this research tries 

to evince. Overall, each policy regime has its own ideology and ways of operating. They 

carry a set of values and policies supported by different jargon, terms, and concepts (e.g., 

certainty, vulnerability, risk, resilience). Whether current academic discussions revolve 

around food sovereignty or food security (Gürcan, 2018; Holt-Giménez, 2011; Wittman, 

2009), adaptation (Pelling, 2011), or resilience (Bourbeau, 2018; Grove, 2018), in practice, 
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we see that in Guatemala both policy regimes are put to work together bringing along their 

own abyssal lines and inconsistencies. In the figure above, the question mark in the middle 

represents the unknown implications and the issues taken for granted of implementing 

process of the CS for food security in Guatemala.  

However, the expected interaction between regimes and the collisions that I have hoped to 

encounter and render visible are likely to be produced by governmental officials and other 

CS advocates either in academia or international organizations. As I will detail in the 

upcoming chapters, the empirical work done can show some of the discussions -in 

interviews or meetings-. In Figure 13, I represent how the policy regimes meet, unnaturally, 

by the work done by the CS advocates in the LTACs. In these meetings the abyssal line 

becomes blurry. CS advocates (as chapter four and five will show) navigate between the 

ideals of inclusion and vulgarization of knowledge and the social struggles and complaints 

from crop advisors. In this manner, the figure shows some of the topics that arose from 

discussions I witnessed in the LTAC, or conversations I held in private with crop advisors. 

The topics I present in the figure below were not part of the traditional discourse or in the 

literature review I covered. These discussions are thus situated below the line and hint on 

the particularities that the Guatemalan context has and the capacity to shape the process of 

implementation of CS. The discussion below the abyssal line are those topics that have 

been brough up by crop advisors in the meetings, while others were discussed in semi-

structured interviews with actors involved in food security that are not the CS advocates.  

Although national ministries and institutions are the ones the guide the discussions, their 

mechanisms of implementation and the reports in which they base their work are heavily 

influenced by FAO, CIAT or the World Meteorological Organization. Reproducing ideas 

of modernization and technification of the countryside do contrast with the lack of 

economic and human resources to reach the furthest areas of the country but also limit 

discussions of local needs (more of this subject in chapters four and five).  
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Figure 13. Policy regimes figure showing the participants and the topics of discussions above and below the abyssal 

line. 

On the left, discussions within the climate infrastructure involved deciding on how to move 

around the country the few weather stations that INSIVUMEH possesses. There were a 

limited number of weather stations as well as human resource to operate them (Gonz§lez, 

2019). Therefore, the meteorologist moved them around depending on his technical criteria 

but also on available and trustable citizens who are willing to collaborate and take data to 

send it to INSIVUMEH via cellphone. Additionally, creating the LTAC responded to a 

couple of interests. First, CIAT officials and CS advocates saw the growing number of 

LTAC as a success in their operations. It also meant that the CS had reached more people 

as each LTAC included other boundary organizations, NGOs, students, and interested 

participants in general. Second, on the ground, the LTAC responded to the politico-

administrative divisions in Guatemala that was conditioned by the existing good or bad 

relations between city mayors and governors. Excluded from these conversations about the 

location and reach of the LTAC were other participants and experts who would rather use 

watershed, microclimates, and other environmental criteria to create the LTAC. 
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In the same figure, in the circle to right, below the abyssal line, the food system also brought 

concealed topics of discussions. When climate knowledge was taught in the Educlima 

sections of the LTAC and MAGA officials received training about meteorology and 

climatology, other challenges were left out. These included the lack of agricultural 

insurance, water management law, seed banks, or any kind of rural agricultural 

development plan that SESAN was pushing forward9. However, the discussions never 

considered complex and profound topics such as food sovereignty or land reform. Overall, 

this figure shows how CS is an example of the compartmentalization of knowledge, and 

when it tries to intervene in other issues as food insecurity it becomes violent against 

western science itself because it produces overgeneralizations through limited scopes of 

analysis (Shiva, 2019). Going further, Vandana Shiva (2019) criticized the idea that 

gathering data -climate data in this case- is a form of producing knowledge. This thought 

becomes pertinent when climate science begins to dictate what counts as knowledge and 

becomes entitled to value other practices or research questions. In other words, although 

climate information and climate services are the integration and analysis of data, it is a 

knowledge that still finds it difficult to be integrated into other epistemic communities. In 

Guatemala these óstrongô questions that have the capacity of shaking and defying the 

systemôs status quo (de Sousa Santos, 2015, 2018) are left unmentioned and whenever one 

drives the conversation towards them the conversation topic is changed or stopped. This 

challenge was also manifested by the crop advisorôs manager who openly welcomed 

academia, not those ñsocial scientist, but the engineers and techniciansò. 10 Finally, the 

participants in both policy regimes agree on the challenge of changing the traditional, in 

their words, ñculturalò practices. This issue is understood as a threat to the program and is 

explained as the ñunwillingness to become modernò (more in chapter five). Elucidating the 

implications, or those topics and issues that have been taken for granted demands a 

framework that allows power to be seen not only as oppressive but also as a source of 

creation of opportunities. Quoting Shore and Wrigth, McCann and Ward (2012) agree that 

 
9 These topics of discussion came up in personal interviews I held with some officials as well as other 

meetings I participated in. Some topics were brought up by the interviewees and others by me, however 

everyone agreed on the importance of keeping seed banks, developing a law on access and protection of 

water and on land distribution.   
10 Some seminars in which MAGA officials participate, and I was part of, had presenters with claims about 

using óreal scienceô to assess and tackle climate change.  
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ñpower creates webs and relations between actors, institutions and discourses across time 

and spaceò p. 46. Therefore, I now turn to power in the next section.  

2.4.3 Seeing power as an agent that creates, conceals, shapes, and banishes  

How are the collisions over the topics of discussions between the global North and global 

South resolved? How do I identify and examine these collisions that do not have a 

particular object -other than the agroclimatic bulletins-, an office -other than the temporal 

meetings of the LTAC-, or a particular state official -this includes CS advocates in 

INSIVUMEH, MAGA, and CIAT- to talk to. I have tackled this challenge by addressing 

power. Power manifests in the relation between experts and citizens, between groups of 

technicians, and also between the elites and the rest of the Guatemalans by deciding over 

the topics and discussions that are worth having. Power is also a producer of opportunities 

and ideologies.  

In this research, power is examined through texts and speech because state officials and 

institutions become ñamong other things an apparatus of verbal interactions, or an óorder 

of discourseôé a speech communityò (Fairclough, 2013, p. 40). The speech community 

can not only encourage social and verbal interactions between different actors but can also 

limit and restrain them according to any institutionôs interest. Attending different types of 

meetings allowed me to track down who were the organizers and how discussion was 

guided accordingly11. The type of language used, and the actors involved were also of 

interest in the research process.  

Therefore, to examine power also allows the research to differentiate ideology from 

knowledge. Power creates a discourse that shapes how things are thought and acted upon, 

and it is not only exerted through force with policemen and prisons, but through claims of 

absolute truth as well. By articulating images, practices, and language, ñthe construction of 

claims of truth lies at the heart of the intersection of power/knowledgeò (Rose, 2001, p. 

190). In this fashion Norman Fairclough states that ñunless s/he [the researcher] is aware 

 
11 As chapter three and four show, I not only attended the LTACs but also National and Central American 

forum in which CS were part of the discussions. This gave depth to the analysis because the fieldwork was 

not limited by the LTAC experience, but it also experienced how the CS were discussed at other scales.  
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of the ideological dimensions of discourse, the chances are that s/he will be unconsciously 

implicated in the reproduction of ideologies, much as a lay subject isò (Fairclough, 2013, 

p. 46-47). The effects of power and ideology produce several effects in the dynamics of 

relations between state officials and the citizens first, and amongst experts of different 

institutions second.   

As I mentioned before, the institutions and the government officials in charge of 

implementing the CS are the middlemen who produce and reproduce the discourse and 

ideology about CS. In their meetings and through their reports, practices, and language the 

CS advocates recall Foucaultôs notion of ñconduct of conductò by which they define habits 

and aspirations to shape citizen behavior (T. Campbell & Sitze, 2013; Foucault, 2013). 

Instead of exerting disciplining power, the government now educates and persuades to gain 

consent (Li, 2007). CS programs are therefore entangled with other technical initiatives 

like soil management practices by which citizens are meant to implement certain 

agricultural practices to receive stipends, support, and recognition. This concern is further 

explored in chapter five.  

Second, power also has effect on the institutions that work in Guatemala -the same 

institutions that exert power over others-. Regarding the effect that ideology and power has 

on the institutions, it translates into the use and overuse of techno-scientific approach that 

prevents further reflections. For instance, state officials argued that óhardô science provides 

óobjectivityô to address the issues at hand, it also allowed them to create and categorize the 

ófood insecureô population. The solutions thus become non-political and tend to ñfocus 

more on the capacities of the poor than on the practices through which one social group 

impoverishes anotherò (Li, 2007, p. 7). These practices need the approval of the central 

government (Ferguson, 1993) and resonates with what one of the CS advocates told me 

about working with governmental constraints and having to ñwork with what we have [to 

our disposition]ò, otherwise they would not be allowed to work in the country. Chapter 

four explores how institutions collaborate and generate agreements over ideas and 

objectives despite difficulties concerning scales and concepts.  

Overall, the theoretical framework I drew upon has prepared me for the fieldwork and 

methods I decided to implement. It provided a sense of elasticity to my thought process in 
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which I could ñstudy throughò, find, and make sense of those implications left aside. It also 

conditioned and limited my thought process in other ways because the policy regimes are 

but limited and simplified versions of the órealô world in which technicians meet, discuss, 

work, and make a living. Despite their limited reach or capacity to grasp the real world, 

they have already provided a foundation to work with in this thesis.  

2.5 Conclusions 

The CS community and researchers have focused on delivering CS that respond to local 

needs and demands of small farmers in a timely manner. This focus has drawn attention 

away from other aspects that this research examines. By looking at the institutions and the 

middlemen that include the CS advocates, state officials and other participants involved in 

the process of implementing and delivering CS, this chapter draws attention on other 

aspects that affect the implementation process of CS.  

Doing research on governmental institutions demanded self-reflection and the capacity to 

curb my negative perception of Central American national institutions to allow other 

perspectives to thrive. Previous research experience I had that involved an inaccessible and 

autocratic Nicaraguan government would also prepare me to manage around potential 

distrust from Guatemalan officials and the capacity to take cues when needed. Despite 

having understood the challenge of accessing these spaces, I also considered the need to 

dive into these institutions to progress the discussion on CS. 

For this research, a ñcombination of inductive and deductive reasoningò became iterative 

and abductive because it became a ñback and forth process of constructing a hypothesis, 

carrying that hypothesis into the field of investigation, and revising itò (Tracy, 2020, p. 27-

28). Without losing track of the main research question, I have focused my interest on the 

institutions and the middlemen because they are responsible of implementing CS and 

because they exert power that can change, shape, silence, and guide civil society towards 

a desired outcome.  

Overall, doing research that focuses on the middlemen who oversee the processes of 

production, translation, and transfer of CS through mechanisms of inclusion, co-production 
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of knowledge, participation, and communication implicitly carries a degree of complicity 

with the belief that CS can improve livelihoods and food insecurity. This does not mean 

that one should not continue to research the communicational aspects of CS, or to 

implement initiatives with such principles. However, changing perspectives or paradigms 

as Beveridge et al. (2019) champion in their work, can also provide new insights and 

refreshing questions to the process.  

In the following chapters I will show how the idea of inclusion and citizen participation 

does not translate into palpable actions, nor does it generate structural changes. Citizens 

are encouraged to participate and change superficial things like the content of the 

agroclimatic bulletins, but nothing else. To my view, this makes participation a sort of 

spectacle because it has no social or political implications (more in chapter five). This 

chapter provides a framework to grasp how institutions work, how discourses are shaped, 

and how actors navigate these assemblages. Doing so, it pushes forward the multi-

disciplinary approach that CSs advocates have done in Guatemala in the hopes to reassess 

their efforts and current objectives.   
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3 Implementing Climate Services in Guatemala, expectation vs 

reality 

3.1 Introduction 

CS are relatively new in Guatemala; however, the CS initiatives can be traced back to the 

World Climate Conference-3 of 2009 when the World Meteorological Organization 

(WMO) announced the development of the Global Framework for Climate Services 

(GFCS) (World Meteorological Organization, 2012). As a result, in the upcoming years 

the High-level Taskforce, established by the GFCS, produced several reports, and 

developed an Implementation Plan that would later be used for future CS initiatives. Since 

then, CS advocates have organized several conferences around the world to raise awareness 

about the existence and value that climate information holds when used to inform decision 

makers and policymakers on various issues regarding water, agriculture, health, disaster 

risk reduction, and energy. Some of these conferences include the 2016 Foro 

Iberoamericano (World Meteorological Organization, 2016) that involved several Latin 

American countries, the Latin American workshop for CS in San José, Costa Rica (World 

Meteorological Organization, 2014g) and a forum for the Caribbean countries (World 

Meteorological Organization, 2013a). 

As we can see above, the WMO focused on the global South, mainly because the ñpoorest 

countries are especially at risk of climate variability and climate changeò (World 

Meteorological Organization, n.d. p. 1). Officials at the WMO argued that, in order to have 

a beneficial impact on people, climate information has to be produced, improved and made 

available to everyone. With this in mind, new initiatives in the global South used the GFCS 

to develop the National Framework for Climate Services (NFCS) (World Meteorological 

Organization, 2014b) to work directly with each country at a time. In the years that 

followed, several NFCS meetings were held in countries of Africa (World Meteorological 

Organization, 2014f, 2018, 2019), the Caribbean (World Meteorological Organization, 

2014d) and Central America (World Meteorological Organization, 2013b). Although this 

range of initiatives demonstrates that there have been wide interests and no lack of efforts 

to implement the CS, it has also made the efforts of tracing them much harder because the 
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CS have taken different paths around the world. In other words, it becomes difficult to 

track which countries and institutions continue working on them and how. For instance, 

Europe developed the Copernicus program that is now working with universities in Central 

America to innovate on the use of CS in the region. There is also Euroclima+ that focuses 

on supporting projects that target climate change and adaptation in Latin America. To do 

so, Euroclima+ promotes the development of the national meteorological institutions and 

the use of CS in the Latin American region (Euroclima+, 2019). To date, Euroclima+ has 

already held several workshops in Central America and Ecuador with the collaboration of 

Spainôs meteorological institution. For this thesis and chapter, I focus on Guatemalaôs 

National Meteorological Institution ï INSIVUMEH - and CIAT which are leading the 

initiative to implement the CS in Guatemala. 

Amidst this range of initiatives, the principles of inclusion and vulgarization of knowledge 

as well as the goal of improving the livelihoods of people who are the most vulnerable to 

climate change remain unaltered. This aspect matters because the principles, established 

under the WMOôs world vision, influence and define meso and micro scales of operations 

while diminishing the colonial legacies and the diverse socio-political contexts. What this 

means is that, despite designing a method that invites everyone to participate and to 

appropriate modern climate knowledge, the expectations that CS advocates have of the CS 

show important differences with the grounded experience. In this sense, this chapter 

reflects on the differences between the expectation and desires with the grounded 

experience mainly by looking at the collaborators of the CS, the process, its users, and the 

CS products or outcomes, all developed under the banner of inclusion and collaboration. 

This chapter has two objectives, on the one hand, it presents an overview of how the CS 

are operating in Guatemala so that later chapters are easier to navigate. On the other hand, 

it follows the discourse regarding the expectations of using CS for food security. To do so, 

the chapter traces and organizes the argument around the principles of inclusion and 

vulgarization of knowledge which are embedded in the discourse and practice. The general 

idea of this chapter is also to contrast the expectation with the grounded reality of the 

implementation process of the CS. It does so by dividing each of the following sections 
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into two parts, the first addresses the expectations that CS advocates have on the CS by 

drawing on reports, and discourse. The second draws from the empirical experience.  

The sections explore how the CS advocates engage -or not- with the food system and what 

they think -or not- about when they talk about food security. The omitted discussions and 

topics about the food system or Guatemalaôs colonial legacies also provide an important 

source of information to reflect upon. As a way of systematizing the data, I have selected 

four aspects of comparison between the imagined process and the grounded experience, 

these include observations and analysis about i) the collaborators (section 3.3), which refers 

to the institutions and organizations that support and push forward the CS, ii) the users 

(section 3.4) or those who are meant to be benefited by CS, iii) the process of implementing 

the CS along with the participants of the LTACs (section 3.5), and, iv) the outcome of the 

process which refers to the agroclimatic bulletins (section 3.6). 

3.2 Reviewing the CS implementation process through the eyes of the CS 

advocates 

In Latin America, the Local Technical Agroclimatic Committees (LTACs) were first 

implemented in Colombia. Now they have been introduced in Guatemala, Honduras, and 

Nicaragua as well as other South American countries. The LTACs are important because 

they are the sites in which CS take shape and materialize. Following the cycle of the CS 

(see Figure 5 of page 10), the LTACs are vital for the translation of the climate information 

and in some cases their direct transfer to end users. According to the LTAC handbook used 

in Guatemala, they are defined as: 

Spaces open for dialogue among actors who represent different public 

and private institutions, associations, academia, cooperatives and NGOs 

and international cooperation, among others, along with local food 

producers of each region, with the goal of providing knowledge of the 

behavior of the climate in a locality (Hernández-Quevedo et al., 2022, p. 

13; my translation). 

The CS advocates use these LTACs to improve their capacities to communicate with the 

users through a sustained dialogue between parties. The definition establishes the clear goal 
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of providing climate data to different groups of people. To achieve such a goal, CS 

advocates are required to teach about climate knowledge to everyone willing to learn about 

it and to work on providing advice with local precision in a timely manner. This vision 

resonates with the Guatemalan governmentôs goal of teaching modern knowledge and 

modernizing the countryside (as discussed in chapter five). Research done by CIAT also 

shows that NGOs and other organizations also share this desire. By 2022, the LTACs had 

gathered more than 100 organizations to become part of the committees and through them, 

distribute the agroclimatic information to their members (Hernández-Quevedo et al., 

2022). However, for this research I have focused on the three key organizations (the 

primary sources of information mentioned in chapter two) that oversee the production and 

transfer of the CS by generating synergy between organizations or directly pushing forward 

and organizing the meetings. CIAT which functions as a boundary organization and 

provides expertise and technical supervision, INSIVUMEH which is the national 

meteorological institution that has access to meteorological data and is the only institution 

legally allowed to communicate climate data, it is also responsible for teaching and training 

participants and users on meteorology and climatology, and finally, MAGA is the 

institution which provides most of the facilities where the LTACs take place. MAGA is 

also in charge of the crop advisors who are in direct contact with the small farmers and 

peasants and therefore are encouraged to disseminate the agroclimatic bulletins and 

reaching the countryside. Although La Universidad Rafael Landívar also works with CS, I 

have focused on the three organizations mentioned above because they are involved in 

most of the existing LTACs of the country. In the map of Figure 14, CIAT details the 

number of existing LTACs along with the primary institutions involved in their 

functioning. The figure also shows that the LTACs share other development programs 

pushed forward by the Consultative Group for International Agricultural Research 

(CGIAR).   
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Figure 14. Leading organizations of the LTAC in Guatemala and CGIAR initiatives in color. We see the logos of MAGA, 
University Rafael Landivar, ANACAFE, CDRO, GREPALMA, WFP, and CUNORI Source: 

https://insivumeh.gob.gt/?page_id=16372 

Similar to CIAT, CGIAR also focuses on developing the ódigital componentô (more about 

digitalization in chapter five and six) to provide personalized information through the 

programs called Climate Resilience, AgriLAC Resiliente and Livestock and Climate. This 

hints on how LTACs are also spaces to generate collaboration between institutions that 

have different objectives. Tracing where CS initiatives begin and where they end makes 

the research complicated because some CS advocates from CIAT are also involved and 

interested in side-projects that overlap with CS but are not always the same. In the 

subsections below, the chapter expands upon the variety of actors involved and the degree 

of engagement they have with the CS. As we will see, food security is conditioned by the 

CS advocatesô positivist approach of providing one reality regarding climate behavior and 

weather patterns in which decision-making and every aspect of the food system can be 

calculated, understood, and rationally acted upon. 

To make LTACs function the WMO and the GFCS suggest that institutions and 

organizations get in contact with each other (see Figure 15 below). Therefore, the process 

of producing and using CS involves communication, as conveyed by the two-directional 

arrows, between different categories of institutions that include academia, enablers, 
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boundary organizations, the national meteorological institutions, and the CS users. Each 

category not only has a different role when it comes to the implementation of CS, but they 

represent diverse groups of institutions with heterogenous goals, capacities, scopes, and 

limitations. For instance, academia not only includes public and private universities but 

also private research institutions (in Guatemala we find the Instituto Privado de 

Investigación Sobre Cambio Climático which in chapter five is discussed how their 

participation becomes problematic) and the inclusion of indigenous knowledge which in 

practice is easier said than done. The enablers include international organizations like the 

FAO or the World Food Program among others. Enablers improve the CS by sharing their 

information on food insecurity and agricultural production. They provide expertise, 

workshops, and resources. Boundary organizations are those in charge of generating 

synergy or links between potential users, enablers, and governmental institutions. These 

are more diverse because they include NGOs which are not always working on food 

insecurity and less so on climate. Finally, according to the WMO, the user category 

includes farmers, pastoralists, fishers, individual citizens, businesses, and policymakers. 

The following subsections will expand upon these categories by focusing on how the CS 

advocates view each participant.  
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Figure 15. The participants of the CS according to the WMO Source: WMO (2018) Step-by-step Guidelines for 
Establishing a National Framework for Climate Services. p 8 

3.2.1 The LTAC in practice 

Drawing from empirical work done in Guatemala, this section will delve into the 

conception of the LTACs, not to redefine what they are, but to brand the concept with 

precision. Beside being a place to teach and discuss climate knowledge, it is important to 

state that the LTACs are also ephemeral spaces (as previously said in chapter two) in the 

sense that they are transient. Aside from the three key-organizations that oversee the 

LTAC, the rest of the participants can vary from one meeting to the other. These groups of 

people and organizations do not have a CS division or office therefore the existence of the 

LTAC is limited to a specific time and place.  

Additionally, the LTACs are formal meetings that are not legally constituted spaces and in 

which participation is voluntary. In this sense, the responsibility of individuals to change 

their habits contrasts with the lack of responsibilities that the LTAC convey due to their 

nonexistent legal frame. In other words, while governmental officials are encouraged to 

participate in these meetings, they are not required to use this information, nor do they have 

mechanisms to support the farmers if the climate forecast goes wrong. In contrast, the small 
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farmers who do not heed these recommendations are seen as stubborn (more in chapter 

five). 

Overall, the LTACs are created to include ñeveryone who wants to use and talk about 

climate knowledgeò as I was told by a CS advocate in one of the LTACs. Much like the 

liberal democracy that Nicolas Copeland (2019) well described in his work on NGOs and 

Guatemala, the LTACs encourage everyone to change their habits and practices to adapt 

to climate change. The final goal is to make peasants modify their behavior and agricultural 

practices according to the climate information they receive. Finally, empirical work also 

showed that the LTACs are embedded with modern values that include the participation of 

the citizens, inclusion of women, and the vulgarization of knowledge to encourage 

communities to appropriate the modern climate knowledge. Therefore, the meetings are 

also meant to encourage communication in a top-down and bottom-up approach to enable 

trust and increase a demand from the users (Giraldo-Mendez et al., 2018).  

3.3 The collaborators and the Climate Service advocates  

The CS advocates promote collaboration between experts, civil society, and various public 

and private institutions as a way of vulgarizing modern climate knowledge but also of 

reaching a wider public and creating new CS users. Aware of the institutional limitations 

and weaknesses that the National Meteorological Institutions have, collaboration also aims 

at producing new agreements, projects and working with organizations with whom 

otherwise CS advocates would not. I place emphasis on this aspect because it informs us 

about the assemblages in which CS move. This complex array of organization would 

include feminist, youth, and humanitarian organizations among others.  

Overall, this mélange of institutions operates in different policy regimes. They have 

different goals and orientations that are not always aligned with one another. These 

institutions also vary according to the country in which CS are being implemented. 

Therefore, what might have worked in Colombia or elsewhere, might not be the same for 

Guatemala. I am aware that the diagram above in Figure 15 has the goal of providing a 

general idea of who can participate in the LTACs to improve the CS and to consider every 
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potential actor available. It is, however, important to reflect on the differences and 

limitations that each institution carries, their goals, principles, their ways of operating and 

how they influence the implementation processes to understand how these factors condition 

the implementation of CS on food security. 

3.3.1 The collaborators in practice  

On the ground, collaborators have diverse origins and interests. In the image of Figure 16 

we can identify the strategic allies who collaborate -with various degrees of involvement- 

in the LTACs. We can identify the leading role that INSIVUMEH, MAGA and CIAT have 

in this initiative. They are followed by Columbia University and CGIAR, both of which 

are involved with other projects. During my fieldwork I only met one of their 

representatives, but they did not agree to meet with me. NGOs and humanitarian 

organizations are also involved as well as two Guatemalan Universities. Although 

INSIVUMEH, MAGA and CIAT are the organizations in charge of implementing the CS, 

Figure 16 hints of the involvement of bigger organizations and academia that provide 

funding, research, and experts. Aside from the number and variety of institutions involved, 

this image also implies that there are many approaches, interests, and degrees of 

engagement.  

From a food scholarship perspective, these organizations also represent diverting 

approaches to food insecurity. For instance, the FAO and CGIAR tend to support reformist 

trends that push forward food security in contrast to radicals who champion food 

sovereignty (Holt-Giménez, 2011). Mainly because the LTACs focus on climate 

projections, food system discussions are left aside either because CS advocates are 

incapable or unwilling to address them. However, the incommensurabilities between the 

two policy regimes are worth addressing to better understand how the CS initiatives are 

being assimilated by century-old food system practices. In other words, what the CS do is 

perpetuate reformist food system tendencies of neoliberal approach with a strong market-

led economy rather than allowing alternative views that acknowledge progressive 

initiatives of citizen and food justice (Bebbington, 1993; Copeland, 2019a; Holt-Giménez, 

2011; Snipstal, 2015) or those akin to food sovereignty like the one mention in Atitlán 
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meeting (Declaración de Atitlán Consulta de Los Pueblos Indígenas Sobre El Derecho a 

La Alimentación: Una Consulta Global, 2002).  

 

Figure 16. Strategic allies. Source: https://insivumeh.gob.gt/?page_id=16372  

Overall, aside from food security related discussions, some allies focus on academic 

research while others are humanitarian organizations like Mercy Corps or the FEWSNET. 

There are also civil organizations such as the Asociación CDRO which is a cooperative 

that involves leaders from Totonicapán who are interested in developing, managing, and 

executing holistic projects of development. On the other spectrum GREPALMA represents 

the guild of palm oil producers of Guatemala, one of the most aggressive extensive 

monocultures of the country. I would add ICC as a private research institution that works 

closely with the palm oil industry and other private monoculture farms. As previously 

mentioned, the collaboration between these organizations does not mean that they discuss 

or agree on structural issues regarding food production, land distribution, access to the 

market among, access to water, among other challenges. They can only agree to inform 

and be informed on climate and food production related issues. As a researcher of CS and 

food security, to identify the mechanisms and reasons by which the CS advocates and the 

LTACs neglect the complex politics of Guatemalaôs food system is to observe the tensions 

generated between the policy regimes (more in chapter four and five).  
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3.4 The expected user 

The user is the term used by the CS advocates to refer to those individuals, corporations or 

organizations who should benefit from tailored climate information to make better 

decisions. Scientific literature and reports alike have already mentioned the heterogeneity 

of users. For Guatemala, both in regional and national meetings the CS advocates talk about 

the users to refer to the farmers and food insecure. On a local scale, this category becomes 

problematic because farmers, as concept, evoke a variety of kinds of food producers but it 

can also disregard this variety depending on the grasp that the CS advocate and other 

participants have on the food system. In other words, if the CS advocates and state officials 

are unaware of the food system particularities, it becomes an additional challenge for the 

initiative to have the desired impact. For instance, for Guatemala, farmer is a complex 

category which according to state reports varies according to land tenure, the individualôs 

capacity to generate labor or their capacity to access the market. This category also refers 

to groups of people who suffer from food insecurity and, for the Guatemalan context are 

recategorized into ethnic groups (as we saw in chapter one).  

For this thesis, I will use the CS advocatesô concept of user provided in an introductory 

video clip used to inform the wider public about the CS. The video I will analyze can be 

found on INISVUMEHôs website and explains what CS are and why they matter for food 

security. The video starts by portraying the farmers as being confused with climate 

behavior and meteorology (see image in Figure 17). On the background, a narrator argues 

that with the current climate change context, the farmers are no longer capable of knowing 

weather patterns. In the image we can also see a dry and worn-down environment in the 

background. The image also shows an extensive monoculture farm located in what seems 

to be a valley. In Central America, valleys are owned -or have been taken- by the rice, 

banana, or sugarcane industry because of their high soil quality and the flatness that enables 

the use of machinery to facilitate irrigation.  
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Figure 17. LTAC in Latin America. Source: https://insivumeh.gob.gt/?page_id=16372 

The image above also hints at the mechanisms used by institutions to reinforce certain 

ideologies that are taken for granted. These images produce a óregime of truthô (Rose, 

2001) in which small farmers and peasants are unconsciously homogenized despite their 

diversity. A reason for this simplification can be that institutions are built to regulate and 

organize chaos; therefore, the complex landscape of the food production sector needs to be 

simplified for the CS to be imagined. 

3.4.1 The users in practice  

For the CS advocates, the user represents those who are meant to use and benefit from the 

CS. In practice, empirical evidence shows that the conception of a ñuserò englobes a rather 

complex idea that is worth addressing. Whereas all collaborators and participants agree 

that the CS are meant to assist food insecurity, in Guatemala, the climate variability is one 

of many factors that afflict and affect agricultural practices. Small farmers, as chapter one 

evinced, are also a heterogenous category that englobes thousands of people who cannot 

always participate in the LTACs as the video clip of section one shows. This means that 

the CS advocates need to rely on others to reach the small farmers and peasants. In 

Guatemala, CS advocates rely on MAGA and its acquired nature of a workshop ministry 

(I elaborate about this on chapter five) to reach the users and their objectives.  
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Overall, the term, user, is an all-encompassing concept that blurs the heterogeneity of the 

food producers. This blurriness explains how the limitations and challenge that CS 

advocates have of reaching them is handled through unclarity. In other words, users are 

everyone and no one at the same time. A side effect is that, to compensate for the lack of 

access to the small farmers, CS advocates try to address issues with sexism and patriarchy 

by encouraging women participation in the meetings and feminist organizations as well. 

These new participants and crop advisors also become users. In this aspect, chapter five 

reflects on how the involvement of feminist organizations could give an illusion of change, 

but it does not mean that these organizations can modify the meetings or generate structural 

changes -like access to land or decision-making- to modify practices (more in chapter five). 

Although some researchers have evinced how women are vital for small farmer in 

Guatemala (Calderón et al., 2018), the CS advocates with whom I spoke with could not tell 

the degree of influence that women from the LTACs had on agricultural decisions. 

However, the participation of women and feminist groups for the CSs advocates means 

raising the number of users and practicing inclusion.  

Overall, according to the CS advocatesô estimation, the CS in Guatemala have reached a 

total of 6650 farmers directly through the LTACs or indirectly through a third person by 

either crop advisors or the organizations involved (Giraldo et al., 2019). In comparison, 

chapter one drew on MAGA reports to state that there at least 190 000 households 

categorized as infra subsistence and subsistence farmers. Taking this number into account, 

the LTACs in Guatemala currently reach 3,5% of the potential users who are food insecure. 

This puts into question the capacity of the Guatemalan institutions to reach those farmers 

they claim to assist and of the CS initiative in general.   

3.5 The participants and the process 

As the sequence progresses, the farmers join a panel of experts that visibly includes two 

scientists in their white robes and two policymakers in their formal clothes. These meetings 

discuss ñscience-based informationò -as the narrator says- about crop phenology and 

climate (see Figure 18). ñThis information is not at a national scaleò, the narrator adds, but 

ñit is now delivered at a local scale for farmers to useò. The meeting also conveys an idea 
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of equality between participants to share, discuss, and put together the agroclimatic 

bulletin.   

 

Figure 18. LTAC Source: Source: https://insivumeh.gob.gt/?page_id=16372  

From this segment we receive a couple of important messages, on the one hand, the video 

says that CS can provide reliable data for micro-scales that surpass the national scope. This 

means that for CS to be locally relevant, they must respond to individual farmersô demands. 

On the other hand, the image also conveys the idea that farmers can engage with 

policymakers and scientists on equal terms and in direct conversation.  

3.5.1 The participants and the process in practice  

To analyze the participants grounded to the empirical evidence, this subsection is divided 

into three parts. First, I will define the participants of the LTACs which at times take the 

place of the users in the LTACs and are responsible for creating and disseminating climate 

information. Second, I will detail and analyze the process through which the participants 

create agroclimatic bulletins. The second part also shows how the implementation of the 

CS advocates and INSIVUMEH demand collaboration from citizens and other institutions 

to operate stations. On part three, I briefly discuss how and with what mechanisms the 
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participants of the LTACs work on to elaborate the agroclimatic bulletins. These bulletins 

are then presented in section 3.6.1.  

3.5.1.1 The participants 

The LTAC meetings are scheduled by the CS advocates, and the invitations are sent to 

everyone who is interested through WhatsApp or email. If anyone, not invited, wants to 

join the group, the person can also contact the people in charge and ask to be invited. The 

contact information is given at the end of every agroclimatic bulletin. Although MAGA 

has played a major part in expanding the reach, other relevant actors include ANACAFE12, 

La Universidad Rafael Landívar and the private research institute ICC. Regarding MAGA 

and ANACAFE, these institutions are participants, but they also have the task of providing 

the physical space, inviting new potential participants, and coordinating the meetings. ICC 

and ANACAFE also share climate data because they own a considerable amount of 

weather stations. The lack of weather stations that the public sector has is thus alleviated 

by the private sector. Additionally, other actors from civil society, national and 

international organizations, and foreign aid that have their own programs of development 

are also a source of information13. 

When participants are MAGAôs crop advisors, invitations are also semi-compulsory as it 

happened in MAGA-Escuintla where the participants were the available crop advisor 

summoned by their regional manager. Although these meetings are planned ahead of time, 

the meeting was delayed because the manager had to contact each advisor personally for 

the meeting the same morning. This gave the impression that the meeting was not taken as 

a serious subject by the MAGA delegation. In general, this departemento has 14 

municipalities and a total of 42 crop advisors, however in the meeting only 15 crop advisors 

were able to assist because most of them were not available.  

 
12 According to their website, ANACAFE is the National Association of Coffee. Founded in 1960 by the 

coffee Law. They define themselves as a private institute with public service.  
13 For instance, FEWSNET shares data on food prices and WFP monitors crop phenology. Together, they all 

contribute to knowing how many people are suffering food insecurity and how many will be in the upcoming 

months. 
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More importantly for these meetings is the participation of INSIVUMEHôs meteorologist, 

the Climate and Research Department engineer, who is also one of the CS advocates, and 

MAGAôs engineer from the Office of Strategical Geographical Information and Risk 

Assessment. The engineer also signs as professional support for the Strategical 

Agroclimatic Information. In Guatemala, the participation of the meteorologist is vital due 

to the credibility and trust he enjoys among technicians, therefore, the weeks in which the 

agroclimatic bulletins are to be developed, this CS team has to travel throughout the 

country to deliver the climate information and create the agroclimatic bulletin in each of 

the 19 LTACs.  

Overall, the majority of the LTACs participants are government officials. Peasants and 

small farmers are not only a minority but at times they are completely absent from these 

meetings. Contrasting with the video clip in section one, the LTACs I participated in also 

conveyed the sentiment of a distant relationship between the government officials from the 

Capital city with those of the departamentos. During the LTAC pause, the government 

officials did not mingle with the crop advisors, in other words collaboration and team work 

often began and ended in these meetings in which participants did not know each other and 

CS advocates could not intervene or provide further support to the crop advisorsô needs, 

aside from the agroclimatic bulletins.  

The picture of Figure 19 was taken from the LTAC-Centro and it shows the participants of 

the process. This meeting, despite being in the Capital city had fewer participants than the 

one in Escuintla and fewer crop advisors. It also involved ANACAFE which represents 

thousands of coffee growers. Similar to Escuintlaôs LTAC and contrasting with the video 

clip, there were no farmers in the meetings. Most of the participants were MAGA officials 

from different offices (e.g., technicians dedicated on managing pests, forestry production, 

cartography, and soil management among others). The majority were young, and 

newcomers to the ministry and the initiative.  
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Figure 19. Participants of the LTAC-Centro in Guatemala City, 2021. Source: LTAC-Centro 2021. 

The LTACs analyzed here were not abnormal cases, according to CIATôs evaluation of the 

LTACs in Guatemala only two LTACs (Izabal and Zacapa) have wider participation of 

farmers between 5% and 8% respectively (see Figure 20 below). These graphs also show 

that CS heavily relies on state officials, most of whom are crop advisors and other ñstreet 

level-bureaucratsò. However, it also shows contradiction with the governmentôs reports I 

analyze in chapter five and with MAGAôs Institutional Plan that labels Maya people as 

being ñindividualisticò and having ñno capacity to collaborateò. For instance, some 

departamentos like Totonicapán, Izabal and Chiquimula show that Asociaciones de 

agricultures are an important and considerable component of their LTACs. These 

associations are organized and led by Maya communities who collaborate and oversee 

projects and programs of development in their regions. For instance, Asociación CDRO, as 

mentioned before, looks after holistic development programs that respond to the interests 

of their communities.  

Overall, representation in the LTACs is uneven. While CS advocates can claim that each 

LTACs are produced or confectioned in an organic manner, it is necessary to evaluate each 

site individually to understand why there is an absence of farmers or who are the 

government officials who participate in these processes? What are their capabilities, 
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challenges, and everyday tasks? Currently, CS advocates are not able to dissect each 

experience and can only provide wider analysis of their efforts by measuring quantities and 

providing percentages. Furthermore, the graph (Figure 20) below from the report used by 

the CS advocates to evaluate their progress also demands further questions. For instance, 

what information can these percentages hide? Specifically, how numerous were these 

meetings? These percentages are not accompanied by the number of participants. Do these 

percentages include one-time participants, or only those who are fully engaged in the 

process? How does the capacity to move between towns (or the lack of public 

transportation) restrain participation? Interestingly, the graphs also show that academia is 

mostly focused on the LTACs located in the Dry Corridor (e.g., El Progreso, Chiquimula, 

Jutiapa, Chiquimula and Zacapa) despite the fact that food insecurity is widespread. 

Additionally, due to poor road infrastructure, less accessible departamentos like 

Totonicapán and Huehuetenango show a contrasting participation in which the former is 

only implemented by government officials and the later, shows the absence of 

governmental representation. These two departamentos have historically been intervened 

on by the State, and they share a lack of communication -or trust- between the population 

and the government. This resonates with the observation made by some government 

officials telling me that Mayan communities reasonably had no trust in them because they 

represented repression. While CS advocates view their work as purely technical, crop 

advisors and other technicians involved with small farmers had other experiences. Amidst 

these particularities and considerations, the abyssal line manifests when institutions share 

goals and determine what matters and what counts as knowledge without reflecting on the 

socio-political context of the locality. Setting goals of improving livelihoods manages to 

overshadow sensitivities that small farmers and peasants could have about the state and the 

institutions involved in the projects.  
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Figure 20. Typology of participants. In light green farmers, green agriculture associations, in blue members of the 
public sector, in yellow are the local government officials, orange represents international cooperation 2022 Source: 

Monitoreo y Evaluación de las Mesas Técnicas Agroclimáticas (MTA) en Guatemala (2022) p. 26 
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3.5.1.2 The process of running a LTAC 

In this chapter, I have first detailed how the expectations raised by the CS advocates and 

the climate infrastructure showed that meteorologists had the capacity to gather 

policymakers and small farmers in an office to discuss climate and agriculture in a 

scientifically manner. In this subsection, I will examine the process by which the CS 

advocate create the agroclimatic bulletins. However, the process is not straightforward. As 

CS advocates make efforts to have their information be incorporated into food production 

decision, they neglect the wider food system they are being incorporated into.   

Meetings always begin with an opening speech given by the host, which as mentioned 

before, can be given by MAGAôs regional director or the person in charge of the LTAC 

from ANACAFE. The CS advocate then gives another speech in which he talks about the 

importance of knowing and understanding modern climate knowledge. In this section of 

the meeting, the CS advocates emphasize the importance of becoming modern and resilient 

to climate change. The opening words are also used to repeat the message from the 

videoclip discussed in the section above about how the LTACs believe in the importance 

of inclusion, communication, and vulgarization of knowledge. 

After the introductory words, the CS advocate reviewed some of the topics discussed on 

previous LTACs meetings and asked questions to the participants to see if they remember 

what they had learn before. This also served to transition the meeting into the Educlima 

section in which the meteorologist takes the word to give a presentation about a 

meteorological concept of interest. During my field work, he explained what convectional 

rainfall was, its importance, and how to identify the natural phenomenon. Forest fires were 

also discussed because they were a major threat at the moment -it was dry season-. 

Although food security is the issue that concerns and gathers the participants, Educlima 

becomes an additional component of the CS initiative. It not only vulgarizes knowledge 

but also grants relevance to an otherwise neglected institution that has insufficient weather 

stations to cover the national territory. When Educlima is given online, the CS advocates 

also focused on the userôs knowledge regarding the variety of bulletins and meteorological 

reports that they share in WhatsApp. If users and participants do not learn about modern 



99 

 

climate knowledge, they will not be able to use it, therefore, Educlima is a vital prerequisite 

for the CS to reach the users.  

Beside the production of the agroclimatic bulletins, INSIVUMEH also gains relevance and 

generates expectation among the participants by producing a range of reports and short 

bulletins that are emitted several times a day. These reports include daily satellite image 

analysis, natural disaster forecasts, daily accumulated rainfall, daily weather forecast, daily 

maximum and minimum temperature report, early warning for electric storms, weekly 

agroclimatic bulletin and the three-month agroclimatic report. On regular days, the 

WhatsApp group receives three meteorological reports and during hurricane season, the 

group is much more active, and CS advocates share reports and weather surveillance every 

hour. In this sense, WhatsApp becomes a vital tool for sharing this information even though 

Guatemala is the Central American country with the lowest access to internet only reaching 

36% of its population (Rocha, 2023).  

With this overload of information, CS advocates consider and argue that this information 

allows crop advisors to monitor the rainfall projections on a weekly basis. The CS advocate 

explained that the way to read the data is by looking at the projected rainfall with three 

days in advance of the day of particular interest (in case a farmer wants to plant, harvest or 

fertilize a crop in such particular day). If the rainfall projection remains unchanged then, 

one could expect that the projection is reliable. They then argued that with the provision of 

all these climate and weather information, the user could make their own conjectures, along 

with their local knowledge and expertise about what to do regarding food production. 

The LTACs are also much more than just a space to share and talk about climate 

knowledge. It also serves as a platform used to develop collaboration to compensate for 

INSIVUMEHôs economic and human constraints. For instance, the meteorologist would 

also use these meetings to engage citizens with the collection and sharing of meteorological 

data for INSIVUMEH. This is also considered in the LTAC handbook in which, as part of 

the climatology and meteorological alphabetization process, farmers learn how to use the 

weather stations (Giraldo-Mendez et al., 2018). In the image below, Figure 21 shows the 

technical card of one of ANACAFEôs weather stations. The card includes information 
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about the person in charge of operating the weather station, the location, and date when 

operations begin. Some of the measured variables are temperature, precipitation, relative 

humidity, wind speed, wind direction, solar radiation, and soil temperature. This figure also 

raises questions regarding the goal of co-producing and vulgarizing knowledge. Although 

I agree of the importance of these processes, as I discuss in chapter five, it also raises 

concern about how the neoliberal Guatemalan State manages to transfer responsibilities to 

its citizens over certain aspects that should rather be handled by state officials.  

 

Figure 21. Technical card for a weather station in Esquipulas, Chiquimula, Guatemala. Source: MTA: Una guía 
detallada sobre la implementación de las MTA, paso a paso. 2018, p. 20 
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By the end of the meeting, crop advisors are expected to be better trained in meteorology 

and climatology. With their input and advice, CS advocates and agronomists from central 

MAGA proceed to write the agroclimatic bulletins to be shared in the departamento and 

municipalities in the upcoming days. An important observation raised by the meteorologist 

was about the ministerial mandate he had of training future meteorologist through short-

intense courses or workshops. This also hinted on the misconception about meteorological 

sciences and short-sightedness of the high-tier officials have. Directing the meteorologist 

to train other state functionaries on meteorology through these crash courses undermined 

his experience and knowledge.  

In the next section, I will show and comment on how CS are distributed, the information 

they contain and what is expected from them. At this moment, it is also important to 

remember that the CS have been mostly produced by technicians, meteorologists, and CS 

advocates and not by small farmers as it is intended. Omission regarding other topics of 

discussion such as the food system in general, INSIVUMEHôs limitations, MAGAôs 

policies of development and modernization which I will develop in chapter five speak of 

the collision between the two policy regimes. 

3.5.1.3 Agroclimatic advice and the bulletins 

The agroclimatic bulletins are developed during the second half of the LTAC meeting. 

First, the meteorologist talks about the climate scenarios at national scale followed by the 

micro- municipal scale14. To do so, CS advocates would zoom in the Guatemalan map with 

the climate projection to the area the crop advisors worked in (as reflected in Figure 22). 

The crop advisors were then asked to locate the municipios in which they worked to provide 

agricultural advice based on the information previously given. In this sense, crop advisors 

are supposed to merge meteorology with their local knowledge and expertise of the 

communities and crops to come up with advice. As evidenced later in chapter four of this 

 
14 The meteorologist has to communicate the climate scenarios over 20 times during the LTAC season, once 

per LTAC in addition to the Central American Forum and in the Sistema Nacional de Monitoreo de Cultivos. 

Although proud of the trust people had on him, he would also tell me that fewer LTAC were needed to cover 

the country and that other technicians from INSIVUMEH should also take part of this process. However, he 

also admitted he was the only meteorologist in the institution.  
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thesis, municipalities that were located in between quadrants or pixels generated confusion 

and became new challenges to the CS initiative. Some of these municipalities would also 

have several micro-climates within one mountain in which specific communities lived on. 

For instance, crop advisors would argue that the mountain had a rainy side and a drier one, 

making the projection unviable. As a response, CS advocates would say that their 

experience was useful, and they could give advice while considering these challenges.  

 

Figure 22. Precipitation forecast and a comparison with the former year for Zacapa department. Source: Agroclimatic 
bulletin Zacapa 2021. p 4 

Once the climate projections were discussed, the LTAC organized the workshop into five 

groups according to five crop categories which generally includes perennials, fruits, 

vegetable, forest, and coffee. Once the groups were conformed, the participants had to 

discuss the advice they could give for each crop in relation to the weather projection such 

as that seen in Figure 22. Most technicians had to agree that the aim of the LTAC and the 

CS was to reach the municipal scale therefore, discussion about using other scalar 

projections was left out of question. Overall, the LTACs and MAGA always tried to have 

crop advisors from each municipality. In this sense, they could argue that CS was capable 

of reaching 100% of the territory.  
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3.6 The expected results 

According to the videoclip of INSIVUMEHôs website, once the LTAC was held the 

agroclimatic bulletin was supposed to reach the farmers. By the end, the videoclip showed 

the same farmer with the agroclimatic bulletin printed in his hands. Behind him is a much 

greener field which still looks like a conventional extensive monoculture farm of corn (see 

Figure 23). The soil seems to have more humidity, and the plants are greener as well. 

Although the video suggests that the green fields are a product of the agroclimatic bulletins, 

it does not reflect on how the farmer might have used more fertilizer, or that the rainy 

season could have alleviated his costs of irrigation, nor it shows how the behavior of the 

crop price could have an impact on his profit once the harvest season is over. 

Despite the fact that in Guatemala, most of the farmers are small farmers or peasants 

usually displaced to the mountains, the video above is better aligned with the governmentôs 

rhetoric on rural development. Although chapter 5 will expand on this topic, it suffices to 

say that the Ministry of Agriculture and the government in general have favored 

conventional monocultural production as displayed in the video. On the contrary, 

traditional knowledge and traditional agricultural practices, despite being promoted 

throughout the reports, have been left aside in a clip made to raise awareness of CS. The 

Figure 23 also raises questions regarding the CSô users or target population. As this chapter 

will later show, the majority of Guatemalaôs small farmers are infra subsistence and 

subsistence producers -the food insecure- who are characterized by being either landless or 

having small parcels of land usually located on the mountains.  
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Figure 23. LTAC Source: https://insivumeh.gob.gt/?page_id=16372  

Overall, the expectations and desires that CS advocates elaborate in their reports, meetings 

and videos provide an idea over how CS are supposed to work. However, it is incapable of 

considering and preparing itself for the complexity and challenges that the conventional 

food system offers (as discussed in the literature review in section 1.6).  

3.6.1 The results in practice 

In the previous sections, I presented a video clip in which the CS advocates argued that the 

agroclimatic bulletins hold nature-based and scientific advice that, if heeded, could 

improve the livelihoods of peasants and farmers. However, these bulletins are conditioned 

by two broad aspects, on the one hand, they depend on the engagement and experience of 

the participants. This means that technicians, CS advocates and other participants involved 

in the LTACs have different degrees of knowledge and need to learn how to navigate 

economic dearth and other challenges (more in chapter four and five) to create a CS product 

of value. On the other hand, the LTACs are also conditioned by the inherent 

epistemological limitations that climatologists, meteorologists, and CS advocates in 

general have of the food system. For Guatemala, this means that even the most successful 

LTAC (those that have wider participation) are limited by if not conditioned by a positivist 
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approach that understands food production as a combination of quantifiable variables. 

Furthermore, the thought of measuring meteorological parameters and forecasting weather 

is thought of as the means to make rational decision-making while neglecting the social, 

historical, and political conditions in which peasants and farmers live. In short, the 

agroclimatic bulletins present a partial and limited reality that is a product of the violent 

collision between the two policy regimes. They become a technical dispotif that is the 

culmination of a discourse that favors modern knowledge above other ways of knowing 

and even above social issues which I will discuss in the following chapters.  

As this chapter has shown, each LTAC is different, not because of the departamentoôs 

climate particularities or the crops that it produces (which already are important 

differences), but because of the participants involved in the process. Below (from Figure 

24 to Figure 27), I show four agroclimatic bulletins done by different LTACs for the period 

of December 2022 to March 2023. While I have reviewed most of the bulletins produced 

in Guatemala, I chose some of the latest editions available and not the ones I attended to 

back in 2021 because the content and presentation have changed over the past months. 

Although every LTAC is different from one another, the CS advocates have homogenized 

the content making it easier to compare them.  

The bulletins I will present here come from the departamentos of Quiché, Escuintla, Centro 

(LTAC-centro includes the departamentos of Guatemala, Chimaltenango y Sacatepéquez), 

and Chiquimula which is the oldest and most experienced LTAC. Chiquimula is also where 

part of the Dry Corridor is located and where the communities of Jocotán and Camotán 

were struck by famine in 2001. The reason I chose these LTACs was to have a sample of 

very diverse departamentos. For instance, Quiché is located in the western highlands and 

most of its population are Ixil Maya communities. Accessing Quiché is also challenging 

due to the poor condition of the roads. In Quiché there are also La Vega I & II, which are 

hydroelectric projects located in Nebaj. According to the Environmental Justice Atlas 

website, these projects have generated conflict with the population because they were 

developed without consulting local communities. These projects have also affected more 

than ten communitiesô access to resources. Human rights in Quiche have been violated 

since the Civil War, where Ixil communities were massacred during the 1980s.  
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Regarding Escuintla, Chimaltenango, and Sacatepéquez, these are all located closer to the 

Capital city, and they produce coffee, banana, sugar cane and palm oil. Due to the distance 

between Guatemala City where the CS advocates are located, and the rest of the 

departamentos the meetings were held at different moments. These meetings range from 

November 28th, 2022, to December 8th, 2022. Aside from the distance and accessibility to 

some of these places, the CS advocates are also a small group of people and cannot delegate 

responsibilities or take turns.  

The images of the agroclimatic bulletins change after each edition, however they always 

hold certain characteristics. As we can see, the images below (Figures 23, 24 and 26) show 

productive small farms with healthy crops. Unlike Figure 24, most of these images do not 

provide a context of the place or farm where the image was taken. This erases local 

differences and, similar to Figure 27, show monoculture farms and commodity crops for 

exportation and not family farms for subsistence15. Overall, these images tend to reproduce 

MAGAôs goal of technify and producing crops for the international market.   

 
15 To see more images and agroclimatic bulletins, visit INSIVUMEH website: 

https://insivumeh.gob.gt/?page_id=16372. 
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Figure 24. LTAC Chiquimula Dec 2022- March 2023 
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Figure 25. LTAC Quiché Dec 2022 - March 2023 
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Figure 26. LTAC Escuintla Dec 2022 - March 2023 
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Figure 27. LTAC-Centro Dec 2022 - March 2023 

 



111 

 

Moving forward, on the bottom section of the images above (Figures. 23-26), we can see 

the diversity of participants who were involved in the process. In practice, this aspect is 

important because it translates into the number of weather stations available for the LTAC 

to work with. For more clarity, Table 5 shows the number of stations available for each 

LTAC as well as the territory they cover. Although each departamento has a diversity of 

micro-climates, communities, and crops, we can observe that access to weather stations is 

unequal and usually, the ñmore productiveò departamentos where the extensive 

monocultures are located, have access to more climate data per Km2. 

I would also stress how celebrating collaboration in the CS reports conceals the need that 

the public sector has to access weather stations to improve the quality of the data. As I 

explain in chapter four, the meteorologist had to ñjuggleò with the stations he had, moving 

them from one place to another where he judged they would provide better data. Another 

aspect is that collaboration does not mean better quality of information, neither does 

collaboration translate to equality. For instance, the LTAC of Quiché has organized civil 

participation as mentioned in Figure 20 (page 96). However, this does not translate to 

improving data quality nor does it have a similar effect to that of ANACAFE and its 15 

weather stations. In other words, diverse representation did not reflect on the quality of the 

agroclimatic bulletins or on developing alternative bulletins. On the contrary, one bigger, 

homogenous, and powerful organization like ANACAFE (which also represents bigger 

coffee farmers) provided weather stations, and a laboratory to measure water and soil 

quality which in turn improved the agroclimatic bulletinôs content.  
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Table 5. LTAC, their weather stations and the extension the LTAC covers. 

LTAC Departamento INSIVUMEH 

weather 

stations 

Private weather 

stations 

Territorial 

extension 

Chiquimula Chiquimula 2 0 368 Km2 

Quiché Quiché 4 0 8378 Km2 

Escuintla Escuintla 8 0 545 Km2 

Centro Guatemala 

Sacatepéquez 

Chimaltenango 

6 15 (belong to 

ANACAFE) 

2253 Km2 

465 Km2 

85.47 Km2 

Regarding the content of the bulletins, they all share the same organization. They are 

composed of two broad sections, the first part focuses on providing climate data on 

precipitation (accumulated and expected rainfall) heatwaves, and cold fronts among other 

climate phenomena of the season. The second part usually begins with an agricultural 

calendar (except LTAC-Centro). In Figure 28, I present the calendar which is the same for 

the three LTACs. It is important to comment on some aspects. First, this calendar is 

provided by FEWSNET, and it is used for Guatemala as a whole and not the departamento, 

this means that the calendar is not adapted to the LTAC ï nor that it is ólocallyô but 

nationally relevant-. Second, the bulletins advise farmers to choose between two varieties 

of beans, and three varieties of corn, to be planted either on the Pacific coast or on the 

highlands or the dry corridor. According to the Institute of Agricultural Science and 

Technology (ICTA in Spanish) the corn variety ICTA HB-83 we see on top of the chart of 

Figure 28 is adapted to all the climates of Guatemala from 0 m.a.s.l. to 1400 m.a.s.l. ICTA 

also claims that this variety is also available on the market and has wide acceptance by the 

consumers. Although it does not talk about the resistance to pests, it says it is capable of 

resisting wind currents (Cardona, 2014). On ICTAôs website we can also find other 

varieties recommended specifically for Chiquimula (like the ICTA B-1, ICTA Maya and 

ICTA HB-83) or the highlands (e.g., ICTA B-7 which is in the figure below, and ICTA B-

1) or the Chimaltenango area for the LTAC-Centro (e.g., ICTA Don Marshall and ICTA 

V-301) (ICTA, 2013, 2015a, 2015b). These varieties of corn are not mentioned in this 
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agricultural calendar despite being produced for different regions. In other words, 

FEWSNET and the agroclimatic bulletins have prioritized three varieties of corn and two 

of beans over the others that are place specific.  

 

Figure 28. Agricultural Calendar for Chiquimula. Source: LTAC Chiquimula 2022 

After the agricultural calendar has been provided, the bulletin has a section in which they 

give advice on different crops. This section is what usually differentiates one bulletin from 

the other. The main difference can be seen in its content and the degree of specificity or 

generality of the advice provided. In Figure 29 and Figure 30 below I contrast the advice 

given for corn production in Quiché, with the one provided in Chiquimula respectively 

(English will follow).   

We can see in Figure 30 from Chiquimula that the LTAC considers grain humidity and 

advice the farmers to take the seed out to dry. They add that it is important to move the 

grains every 45 minutes for ventilation and to improve the drying process. Below, in Figure 
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29, the LTAC of Quiché is more general and does not provide anything new that a farmer 

would not already know.   

 

Figure 29. Advice on corn and beans for LTAC Quiché in 2022. Translation follows below. 

 

Basic grains 

Use varieties that are resilient to frostbite, 

identify the areas that are less affected (it 

refers to general affectations), prevent 

excess of water, use barrels as torches (to 

prevent forest fires, avoid bonfires. 

Soil conservation, proper harvest and post-

harvest techniques.  

Schedule planting and harvest.  

Implement la dobla once the corn is fully 

developed (dobla means to bend the branch 

so the corn dries faster).  

 

Select and store seeds that will be used in 

the next cycle. 

Take care of water sources and make 

proper use of water. 

Use organic and chemical products against 

fungus and pests.  
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Figure 30. Advice for corn and beans LTAC Chiquimula 2022. Translation follows below. 
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Agroclimatic Bulletin No. 14 ï LTAC ï Chiquimula, Guatemala 

Suggested Preventive Actions 

1. Post-harvest of beans and corn 

Harvest of the second corn (in Central America there are two harvest seasons primera and 

Segunda or postrera), beans or an association of both is a practice that peasant families 

have to do with extreme caution in 2022 because it is a year with high precipitation.  

During post-harvest season, without proper management, you can expect losing between 

10 to 20 percent due to poor management.  

The corn and bean grain are the result of work and planification of the producer; any loss 

during storage is considered as absolute (Garcia- Lara et al., 2003).  

After a rainy year, it is considered that both crops could have high levels of humidity from 

12 to 14 percent.  

Recommended activities are:  

¶ Artisanal drying method using the sun. Move the grains every 45 minutes 

to guarantee uniformization.  

¶ Recommended time to dry grains is from 9:00 am to 4:00 pm on sunny days. 

After 7-hour long sessions, have the seeds cool down for 2 hours to avoid 

sweat and prevent fungus and toxins from proliferating.  

1.1. Corn (post-harvest) 

Excess humidity in corn affects storage because high levels of humidity produce the 

proliferation of aflatoxins.  

It is considered that 30% of the total of staples of bad quality, is due to the post-harvest 

practice, affecting the health of adults and minors from where malnutrition generates 

(Memoirs of the Fourth Round Table of Latin America for Prevention of Lost of Post-

harvest Crops, 1989).  

It is recommended that grains with a humidity of 12% to 14% to be stored in sacks or silos, 

minimize risks of loss and contamination with aflatoxins. 



117 

 

General recommendations: To guarantee a good post-harvest practice consider the 

following:  

Check the quality of your silos and metallic grain holders and verify they have no holes.  

3.7 Conclusions 

In this chapter, I first focused on showing how the CS advocates develop a discourse that 

promotes the use of modern climate knowledge under the claim that farmers and peasants 

can no longer decipher the weather, suggesting that they are unable to make informed 

decisions due to climate variability and climate change. In this fashion, CS advocates can 

frame a problem to which they can provide solution based on scientific information of 

seasonal and sub-seasonal climate forecast that is locally relevant for the users. They can 

also generate collaboration behind a humanistic goal. From this founding premise, the 

climate service advocates can develop programs and practices to implement the use and 

demand of their CS products. However, as the climate service initiative takes shape in 

practice, incommensurable differences between policy regimes generate collisions 

between a simplified food system conceived by the CS advocates and the grounded reality. 

As a result, the modelled idea of how climate services are expected to operate is imposed 

by the CS advocates without much reflection.  

Although the CS have been an initiative first developed by the WMO, in Guatemala CS 

are organized and pushed forward by CIAT, INSIVUMEH and MAGA. In this manner, 

the chapter showed how the efforts of implementing CS take shape and materialize through 

a series of guided meetings called LTAC (Bouroncle et al., 2017; Hernández-Quevedo et 

al., 2022). It also shows how agronomists, meteorologists and other technicians engage 

with CS at various degrees of commitment and how they create consensus about the type 

of information that is required. 

However, the most important aspect of this chapter has been the exercise of contrasting the 

expectations that CS advocates have of their product with the grounded experience in 

which they work. I have argued that these inconsistencies between the expectation and 

reality can be understood as collisions occurring between the policy regimes. As I 
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organized this chapter, collisions arise from the differences generated at different sites. 

These sites included the collaborators, the users, the participants, the process and the 

agroclimatic bulletins. Overall, this chapter identifies a number of important issues related 

to the implementation of CS in Guatemala.  

First, the CS advocates claim that they need collaboration from other institutions to raise 

awareness, vulgarize climate knowledge and have access to potential users. In practice, CS 

advocates need these institutions to have access to private weather stations and citizens to 

operate their weather stations. Additionally, INSIVUMEH needs other public and private 

institutions to access buildings in which they can have the LTACs meetings. 

Second, the CS advocate promulgate important and desirable global values like inclusion 

and vulgarization of knowledge in their CS initiatives. However, in practice it means that 

the diversity of participants in the LTAC translates into a variety of goals, dynamics, 

approaches on food security -or food sovereignty- and other topics of interests that are left 

unquestioned (more in chapter four). Although inclusion is one of the principles, these 

different topics or challenges cannot be incorporated into the LTAC meetings due to their 

format and focus on climate.  

Third, regarding the importance of vulgarizing knowledge and teaching people about 

modern climate science, the LTACs seem detached from reality. While CS advocates 

aspire to have direct communication with small farmers and peasants, for Guatemala, these 

users are usually landless, unable to read or write in Spanish, some might not speak Spanish 

and at times are located in distant and inaccessible places. Although I do not oppose 

inclusion or vulgarization of knowledge, my concern is that the CS discourse also gives an 

illusion that education and knowledge matters to the government, but this contrasts with 

the deficient public education system. For instance, while the LTACs continued to operate 

throughout the COVID-19 pandemic, schools were suspended throughout the two-year 

period. In other words, this chapter has shown the value that high-tier officials give to the 

meteorological sciences and workshops contrasts with the lack of support the public 

schools had through pandemic.  
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Fourth, non-legal commitment to participation in the LTAC made the information less 

óofficialô. This suggests that no one is responsible for the production, quality, or utilization 

of the CS information. In other words, the CS initiatives risk becoming unsustainable or 

destined to failure because they are currently incapable of reflecting about hunger and food 

insecurity. This trait translates into wider institutional participation. In turn, CS advocates 

can argue that the variety of actors and institutions involved becomes a strength of the 

LTACs and proof of its demand and recognition. However, it can also be argued that these 

institutions gather around palpable ideas and measurable goals (Broome & Seabrooke, 

2012) that overshadow their main goals or other complex discussions that would surpass 

their capabilities (Douglas, 1986). Although I do not oppose collaboration, the 

characteristic heterogeneity of the LTACs does not mean engagement and it also translates 

to other side-effects like conceptual mutability and conceptual dilution which I will discuss 

in chapter four. More importantly for this chapter is how collaboration is needed to piece 

out the agroclimatic bulletins in which the agroclimatic calendar is produced by 

FEWSNET, which in turn uses ICTAôs information, along with the advice given by the 

crop advisors. It also shows the differences in the content existing between those LTAC 

with private participation and those that do not have access to a private institution like 

ANACAFE in which someone is hired to oversee the process. In other words, the 

participatory approach resembles an incomplete jigsaw puzzle made from pieces of 

different puzzles to describe a bigger scenario.  

Finally, the agroclimatic bulletins show that the CS and the LTACs do not consider other 

types of cultivation methods. Similar to the video clip, the CS also focus on monoculture 

and conventional agriculture which in Guatemala is a capitalist food system. Usually, the 

CS advocates have incorporated surveys and demographics to allow the LTACôs 

participants to give out their opinions are a way of integrating social studies into their 

processes, yet there is more to do if CS advocates desire a better social scientific component 

in their processes of implementation. Some of these aspects will be analyzed in the 

following chapters. Suffice it to say that CS advocates need to think that CS for food 

security has more implications than those currently given. In other words, I cannot agree 

with their claim that it is a holistic approach to pair CS with climate resilient initiatives 
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when CS advocates do not engage with food police regime and Guatemalaôs food system. 

Currently, CS advocates are not willing or capable of tapping into this policy regime and, 

above all, policy makers are left unquestioned.  

Some ending thoughts invite reflection of how the LTACs and the agroclimatic bulletin 

create and deliver partial realities. They conceal issues regarding the lack of access to 

education and the landless aspects of the pretended users. However, CS advocates and their 

collaborators manage to fabricate a potential future (more on future geographies in chapter 

four), one in which participants can believe that knowledge of climate scenarios will  

prevent crops from suffering from climate variability and that people can improve their 

yields and livelihoods. CS advocates also describe a partial reality that undermines a food 

system analysis. This means, it avoids thinking about who the farmers are in each 

municipality, what their needs and demands are. It also neglects issues with food 

transportation and the consumersô role in supporting local producers.   

Chapter four and five will evince how taking for granted the collision between the policy 

regimes means that scales are not taken into account (chapter four). It also means that 

participants do not engage with or take into consideration public policy and the colonial 

legacies of Guatemalan institutions (chapter five).   
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4 The promise of Climate Services at different scales 

4.1 Introduction 

At the start of this research, I was interested on examining the climate infrastructure and 

the food policy regimes as a way of providing a new perspective to the implementation of 

CS in agriculture. Only as I progressed on my empirical work, mainly through participatory 

observation and various conversations with key participants and the meteorologist, was my 

attention drawn towards the politics of scales which I decided to develop more in this 

chapter. Along with this new interest in scales, I also place close attention to the 

incommensurable differences between the policy regimes of the climate infrastructure and 

the food system to explore if there was any relation between them. In this sense, an 

awareness of existing disparities generated by scales and the policy regimes are explored 

throughout this chapter to provide a new approach and reflection to the implementation of 

CS in Guatemala. 

As Brown & Purcell (2005) claim, scales should be an object of inquiry because ñhuman-

environment dynamics in developmentò have ñscalar configurationò (p. 607). Furthermore, 

these configurations undergo political struggle that is worth understanding. For the CS in 

Guatemala and this research, this means looking at the sites in which CS advocates 

participate and produce the CS. These are sites of convergence between organizations that 

focus on climate and food production, and they operate at three different scales namely the 

Central American region or macro, the national or meso, and the municipal or micro. These 

sites include the Central American Forum for Climate Forecast for Food and Nutritional 

Security, the National meetings of crop monitoring and the LTACs -macro, meso and micro 

respectively-. Only with empirical work through participant observation could I show that 

the ways in which CS are discussed in these sites vary according to each scale. For instance, 

the topics of discussion and the vocabulary used are altered or modified due to scalar 

constraints that are left unquestioned in the CS process of implementation. However, the 

CS discourse is also reinforced in these scales -macro and micro specifically- making them 

sites of interest that need to be re-examine. 
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Before moving forward, I recognize that dealing with scales have been problematic and 

challenging for geographical research in general. In order to engage in such matters, I will 

briefly review the theoretical discussions on scale that human geographers have had on the 

past decades and understand why it is an important aspect to keep in mind for this research 

in particular. 

The main concern with implementing CS for food security has been the way to downscale 

and transfer the climate information to farmers in a timely and locally relevant manner so 

that they can have time to prepare for droughts, heatwaves, or heavy rainfall (Bruun Jensen 

et al., 2016; Hewitt et al., 2012, 2013). As mentioned throughout chapter two and three, 

the challenge of translating and transferring climate information has already been 

acknowledge and it has been tackled by employing a top-down and bottom-up approach 

that includes and encourages citizen participation (van Huysen et al., 2018) and the 

coproduction of knowledge (Vincent et al., 2018). Researchers and institutions have 

developed simple but detailed guidebooks and manuals that follow these methods such as 

those that have been implemented in Guatemala (examined in chapter three). As a result, 

these methods have generated interest, expectation, and discussion from the CS community 

and social scientists. However, this dissertation argues that there is a tendency to focus on 

the communicational aspect of implementing CS at the cost of neglecting other aspects. CS 

literature and empirical data from Guatemala thus shows a tendency in which CS advocates 

tend to believe that the inclusion of qualitative data (e.g. variety of participants, and 

documenting citizen participation) is synonymous with the inclusion of social science and 

place-based CS research. In other words, CS advocates and the CS community in general 

have fallen into a ólocal scalar trapô ñwhereby researchers assume that organizations, 

policies, and actions at a particular scale [micro scale for the CS] are inherently more likely 

to have desired social and ecological effects than arrangements at other scales.ò (Brown & 

Purcell, 2005 p. 608).  

As a result, overemphasizing the importance of locally relevant CS has limited the CS 

advocatesô capacity to reflect, rethink and question the possibility of alternative practices. 

Instead of focusing on micro scales that works with communities and small farmers, this 

chapter will examine the institutions, and the CS advocates involved in the process as a 
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way to avoid the local trap of the micro-scale approach or the macro-scale limitations of 

taking away agency from the individual. For this research, individual agency is explored 

in the middlemen who produces, translates, and transfers the CS.  

By focusing on the institutions and not on the local-communal practices it is possible to 

generate valuable reflections. On the one hand, we can raise further question about the 

politics of scales that are usually taken for granted by the CS community. For instance, 

why do CS advocates prioritize communities and farmers over municipalities, state 

officials, international institutions, and governmental policies? In practice, when CS 

advocates develop the agroclimatic bulletins, politics of scale that limit self-reflection 

regain relevance thus a re-evaluation of the scales of operation is required. On the other 

hand, the disparities between the policy regimes have several effects on the implementation 

of CS in agriculture, most of which have been neglected. These disparities need to be 

examined so the CS advocates can evaluate the potential effects that they have in CS 

implementation and food security in general. That is to say that, if CS advocates are eager 

to óteachô about modern climate knowledge, how willing are they to learn about food 

scholarship and rural Guatemala? 

Divided into three sections, chapter four first focuses on the wider theoretical discussions 

of scales in human geography. Then it reviews literature on how scales are understood and 

reflects on why they matter for this thesisô analysis and the deployment of CS in food 

security in general. Section two then provides a general overview of how CS are 

implemented in Guatemala considering the different scales of operation followed by a more 

detailed reflection at a macro, meso, and micro scales. It focuses on how these scale making 

projects intervene with the CS discourse and practices. Section three then identifies and 

analyzes the challenges of implementing CS based on the differences between policy 

regimes and the challenges that come with each scale as they intertwine without much 

consideration. In order to widen our perspective on the various ways in which power 

relations have effects on the ground it is important to acknowledge and identify these 

differences.  
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4.2 Scales in theory, and their effects in practice  

Political ecologists in geography have widely discussed the ways in which research can 

engage with scales. One can find opposing views, from Marston et al. (2005) who analyze 

the possibility of a human geography without scales in an effort to alleviate the óarmy of 

affiliated binariesô to Jonasô (2006) response against such idea. Clear enough is the fact 

that research that exclusively analyzes micro or macro scales suffer from several 

limitations mainly caused by the hierarchical characteristic which can only be overcome if 

the research does not rely on scales (Jonas, 2006; Watson, 1978). Additionally, integrating 

macro and micro scales in research comes with important challenges in which managing 

and systematizing enormous quantities of data produces different challenges (Watson, 

1978) all while dealing with intellectual traditions that restrict the research and researchers.  

For this work, scales are important for the analysis because CS and food security involve 

downscaling global and Central American regional climate projections to a municipal and 

communal level (Bruun Jensen et al., 2016). However, downscaling becomes a seemingly 

natural decision that goes without questions because CS, in discourse, are produced for and 

with small farmers. Before moving forward, I should clarify that I am aware that my scalar 

approach is a product of what Neumann (2009) calls a scalar epistemological decision. This 

decision does not have to, nor will it overlap or coincide with that of the institutions that 

this research is focusing on. Otherwise, I would have focused on a particular community 

or a group of small farmers because scales also respond to óparticular agendasô that belong 

to the actors involved in the process (Brown & Purcell, 2005). Neumann (2009), states that 

within these agendas, NGOs, research institutions and international organizations in 

general, tend to redefine scales even in contradictory ways. They use, reconfigure, and 

construct new scales according to their needs. In retrospect, the challenge of being an 

outsider and gaining access to these meetings also meant that I did not work for any of 

these organizations, nor had I to define my research according to their interests. On the 

contrary, and much to my relief, I was given the liberty of examining the CS advocateôs 

work with no promise of delivering practical results.  
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Scales are thus, socially constructed, fluid and fixed alike, but also a relational idea (Brown 

& Purcell, 2005). In this sense, scales are complex and can become a direct object of 

inquiry. For this work, I draw on Taylorôs paper of 1982 of the use of micro, meso and 

macro scales (see, Marston et al., 2017). Although Taylorôs conception of scales has been 

progressed by some fundamental critical geographers that include David Harvey, Erik 

Swyngedouw and Doreen Massey among others, mainly to alleviate the global-local 

binary, or reduce its hierarchical nature criticized by Marston et al. (2017), it remains 

relevant as it is the most practical approach used by the institutions. In other words, like 

Taylor, these scales guide the national meteorological institutionôs practice of 

implementing CS. This work does not pretend to rethink the concept of scales but draws 

on this literature to review CS implementation in Guatemala and generate further insight. 

Scalar discussion in this thesis is not about technical capacity of the climate projection but 

the social and political decisions along with their implications.  

Therefore, the analysis and data presented below was collected from the meetings I 

participated in. At each meeting I would focus on the participants and their interventions 

as well as the main objective of the meeting which was always well defined in the opening 

words. I would rely on taking notes to track down the time given and/or used by each 

individual to intervene in the discussion. This information hinted about the types of 

messages or topics that were prioritized, who were the leading participants, what kind of 

vocabulary they used, how they talked to each other and who they acknowledged the most. 

As a result, I could better understand how the challenges of food security varied at each 

meeting, and how certain topics and concepts disappeared while others emerged and gained 

relevance. More importantly, reviewing the CS at different scales will shed light on 

implications of the process of implementation that would otherwise be left unquestioned. 

The following subsections provides the data and analysis gained from this process. 

4.2.1 Climate Services and scales  

At a regional scale, the Central American countries are gathered to participate in the Foro 

de Aplicaciones de los pronósticos climáticos a la seguridad alimentaria y nutricional 

(Foro from short). In parallel, national, and local meetings are also held to disseminate and 
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implement modern climate knowledge in the form of CS to inform decision-makers on 

food production and food security. The national - the National Crop Monitoring System- 

and local meetings ï LTAC - are two political platforms that involve different scales of 

operation and key actors that include the Central American national meteorological 

institutions and their respective ministries of agriculture. For the Guatemalan case these 

are INSIVUMEH and the Ministry of Agriculture, Livestock and Food (MAGA), two key 

institutions involved in the creation of the LTAC and the delivery of the CS at a micro 

scale. 

Reviewing scales is vital when discussing CS for several reasons. In the first place, both 

the Foro and the LTAC involved geographical areas that are much smaller than the 

meteorologistôs global view of nature. The CS stem from global climate projections that 

are meant to inform actors with a local and relevant scale view of things. The work done 

in chapter three shows how the CS are created, what they look like, how they are expected 

to operate and how they function in reality. It also discusses some of the main challenges 

of producing and deploying locally relevant climate information (Beveridge et al., 2018).  

Drawing from the grey literature and the empirical work done, it can be stated that the CS 

discourse is being created and mobilized from a national scale by the national 

meteorological institutions towards two scalar directions, regional (macro) and local 

(micro). Whereas efforts at a regional scale involves developing international cooperation 

to reinforce the discourse, local efforts draw from regional experience to meet logistical 

challenges of improving food security. This means that, what CS advocates claim of being 

capable of doing at a regional scale, contrasts with the challenges met at a micro scale. At 

each scale of operation, a discourse is reinforced in different, yet specific ways which are 

to be detailed on the following sections. 

With the goal of representing and organising my argument, Table 6 defines and describes 

these three scales. As a general overview, Table 6 shows the spaces in which the CS are 

pushed forward and how the discourse of CS for food security being reinforced. The table 

also shows the different organizations that participate in the meetings. These institutions 

are divided into two kinds of participants: leading and secondary organizations. For 
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instance, at a regional scale where Dominican Republic and Central American countries 

meet, we find that the organizer is the Central American Integration System in 

collaboration with the National Meteorological Institutions. In this sense, the ministries of 

agriculture and other participants are secondary participants. In contrast, at a meso-scale, 

the Guatemalan Sistema de Monitoreo de Cultivos sees a change in the configuration of 

these participants. Guatemalaôs national meteorological institutions become one of many 

other organizations, most of which are international. At this scale, the Secretary of Food 

and Nutritional Security or SESAN becomes one of the leading organizations that is also 

in charge of generating and approving the report on food security for politicians and 

decision-makers. Finally, at a municipal or micro scale, the national and international 

organizations are relegated to a secondary position in regard to INSIVUMEH, MAGA and 

CIAT who are the CS advocates and main organizers of the LTACs. In LTACs we find 

more individuals representing themselves in the sense that low-tier officials like crop 

advisors participate to gain training and new expertise to maintain their jobs. 

With the above details in mind, Table 6 also shows how the participants involved in the 

meeting generate effects that become characteristic of each scale. These include the 

ósubject of discussionô, the ótarget usersô and the ótemporalityô of the practices that are 

promoted. Although the climate information remains consistent throughout scales, for the 

LTACs, the meteorologists will focus on the climate information tailored to the 

departamento and several municipios while the national climate scenario becomes 

secondary subject and is briefly covered in the meeting.  

In this sense, regarding the ósubject of discussionô the climate services sound promising at 

a regional scale and are mostly framed as a vital scientific tool for decision-making and 

policy. Although small farmers and peasants are mentioned to be the target group, it is also 

commented that technicians and professionals are responsible for generating the 

information in a scientific and objective manner. On a meso-scale the organizations 

involved begin to take the CS with certain caution and try to provide a better context of the 

food production challenges that small farmers face. At this level, most institutions tend to 

discuss current demands and struggles that are related to food production, crop phenology, 

market, and weather. Finally, on a micro scale, in the LTAC, climate information becomes 
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the center of the discussion and is forced into the participants to elaborate agroclimatic 

bulletins and provide advice. In other words, there are no LTACs without climate data and 

the production of CS.   

In regard to the ótarget usersô there is also a difference worth considering. The literature 

review in chapter one already explored this issue. Here I show how this challenge 

materializes in every meeting. For instance, whereas the Central American System of 

Integration and the Institutions participating in the Sistema de Monitoreo de Cultivo 

prioritize high-tier government officials, experts, technicians, and decision-makers with a 

certain degree of power, the LTAC focus on small farmers and crop advisors. For the óuserô 

category the difference is seen between the micro scale and the other two bigger scales. 

In the last column to the right, Table 6 focuses on ófuture temporalitiesô. For the CS 

initiative, temporality  can be viewed as Lefebvreôs (2004) work on rhythmanalysis which 

reminds us that it is useful to examine time as repetitions and cycles. In other words, there 

are long-term climate cycles which include El Niño and La Niña Southern Oscillation that 

meteorologist measure and with what they work to provide advice. However, humanitarian 

organisations that deal with body cycles of food consumption have shorter timeframes. In 

this case, CS and agriculture becomes a space that intertwines longer climatic cycles with 

the yearly agricultural cycles and human cycles. To conciliate these differences, work on 

future geographies offer important insight on how actors ñdefine a range of plausible 

futuresò, this case being a food secure future (Kurniawan & Kundurpi, 2018). Actions are 

oriented towards these timespans through programs of adaptation to climate change (e.g., 

soil management technique) and tend to overlook at hunger as an everyday struggle. An 

important aspect regarding temporality is that only at a meso-scale with no participation of 

farmers is the cropôs natural cycle considered. Although climate projection is treated as a 

reliable source of information, the cropôs phenological development and food demand is 

not always taken into account in the discussions.   

A way around this temporal disparity is to project future goals into present day behaviours 

under the promise of a food secured future. For instance, the separation of events like 

Guatemalaôs famine from 2001 from historical and social context continues to engender 
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conventional ideas of rural development mainly by the Guatemalan government. In his 

work, Reinhart Koselleck (2004)  discusses how the future came to be monopolized by the 

State. He describes how individuals and their context become a historicized time. In a 

similar manner, Jude Kurniawan and Aravind Kundurpi (2018) underscore that, who 

wields power defines such futures. For instance, in Guatemala, INSIVUMEH is the only 

institution that can legally provide the climate projections. The national meteorological 

institutions that can determine future events thus becomes the institutional representation 

of modernity. They are authorized to shape and imagine the future but also can assist other 

institutions with scientific evidence to make a point or an argument to support specific 

initiatives. For instance, MAGA uses the FAOôs research on desertification to argue for a 

modernized agriculture that diminishes its impact on climate change.  

Along with the concerns with power, research on future geographies provides insight on 

other kinds of challenges. For instance, these programs of development that build future 

scenarios usually conceive the future as something determined and scientifically 

calculated. However, future is not exact, nor can it be conceived as a ñdeterministic 

destinationò, because it holds multiple possibilities. Regarding the future created by CS 

initiatives, it is characterized as an epistemic future because it is represented as stable and, 

to an extent, it has involved causalities that have been scientifically established (Kurniawan 

& Kundurpi, 2018) through climatological calculations. To imagine futures, Kurniawan & 

Kundurpi (2018) argue for the need to envision society and space together. A deterministic 

future in which food insecurity is simplified means that CS advocates ignore other factors 

or thought processes for decision-making that users might undergo as mentioned in chapter 

two, page 63.   
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Table 6. Scales of intervention and their characteristics.  

Scale Area Meeting Leading 

Participants 

Secondary 

Participants 

Subject of 

discussion 

Target user Future 

temporalities  

Macro 

Regional 

 

Central 

America 

Foro Central American 

Integration System 

National 

Meteorological 

Institutions 

 

Ministries of 

Agriculture 

CS for food 

security 

 

CS for water 

management 

 

CS for disaster 

risk reduction 

The Central 

American 

National 

ministries of 

agriculture 

Future climate 

scenarios and 

future response 

 

Meso 

National 

 

Guatemala SMC INSIVUMEH 

MAGA 

SESAN 

International 

Organizations 

(FAO, WFP, 

FEWSNET) 

Not 

determined 

Wider food 

security 

discussions with 

CS components 

 

Ministries, 

international 

organizations, 

decision 

makers, not 

farmers. 

 

The goal is to 

elaborate 

reports for high 

tier decision 

makers. 

Future climate 

scenario. 

Crop phenology 

and food 

production 

challenges. 

 

Demand 

immediate 

response to 

alleviate hunger 

and resist the rise 

of food prices and 

inputs. 
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Micro 

Local 

 

Departamento 

and 

municipios 

LTAC INSIVUMEH 

CIAT 

MAGA 

Crop Advisors 

ANACAFE 

 

Other 

organizations 

CS for food 

security and 

food production 

 

Decision-

makers 

(includes crop 

advisors, 

peasants, 

producers, 

infra-

subsistence 

farmers and 

subsistence 

farmers) 

Future climate 

scenarios. 

 

Provides advice on 

present and future 

agricultural 

practices 
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Table 6 also hints at how the scales in which the implementation of the CS is meant to 

occur respond to particular political agendas set by the actors who preside each space. 

Arguably, politics of scales may respond to organisational limitations or interests. 

However, they are also determined by different epistemes, on the one hand, meteorologists 

gather global data for processing, elaborating projections and then they scale down to a 

Central American scale, followed by a national and the local scale. In this manner, the way 

in which the national meteorological institutions of the Central American region view 

climate allows, foments, and provides a space to think about Central America as a unity. 

They are actors with the broader interest to reconnect and generate collaboration between 

the fragmented Central American countries. On the other hand, in these workshops, 

meteorologist must engage with agronomists, farmers, and other technicians (or not) and 

organizations who work within the food systems. The meteorological institutions follow 

the WMOôs and LTAC principles of sharing and coproducing knowledge. Both, in the 

regional and most local scale practices, knowledge is subjugated or adapted to the climate 

infrastructure despite the principle of coproducing knowledge.  

I was intrigued to look into the ways the climate infrastructure managed to merge with the 

food policy regime. However, as I attended the meetings at regional, national, and 

municipal scales, I took notice of the ways in which discussions were taking shape and the 

tensions between discourse and practice emerged. At one level the overarching goal of the 

meetings was clearly communicated by digital brochures, and the opening speech given 

regarding the use of climate knowledge for food security. On another level there were the 

actual discussions and PowerPoint presentations given by the participants. This means that, 

in order for downscaling to occur, the participants had to implement techniques like making 

use of unclear and flexible concepts to generate agreements between the wide range of 

institutions involved (Broome & Seabrooke, 2012). In this particular case, I have called 

conceptual mutability to refer to the way in which the meteorological institutions, 

agricultural ministries and international organizations focused their work on peasants, 

producers, farmers, subsistence farmers or infra-subsistence farmers. Although the 

institutions seem to agree on whom they are working for, the effects that ambiguity or 

conceptual mutability has is yet to be evaluated. This confusion did not occur at a regional 



133 

 

scale, however at the national and local scale it did become problematic because on the 

ground, all of these actors (peasants, small farmers and so on) are different at many levels 

and they are all involved in food production. This chapter will develop more of this topic 

in section three. 

In Guatemala, downscaling also comes with a kind of conceptual dilution. What I mean to 

say is that as organizations work out at different spaces and narrow down their scales of 

operation, the concept of food security tends to be removed from conversations while other 

concepts and discussions related with food production emerge and gain relevance. Other 

issues like land distribution or access to the communities are never discussed yet were 

commented by interviewees outside these meetings. As one academic told me, for small 

famers in the highlands to the west, the poor road development impedes the access to the 

market. In other words, in order to improve food security, beside having a better 

comprehension of climate change and weather variability it is important to acknowledge 

other issues that usually tend to be prioritized due to their immediate effects. 

I found that, one way for CS advocates to work around these tensions is with the conceptual 

mutability and conceptual dilution mentioned above. Although CS advocates have been 

vocal about their principle of inclusion and about working with various potential users, in 

practice, this aspect becomes challenging. A reason is because CS advocates face the threat 

of losing relevance against other issues such as price speculation, access to a market, and 

input prices among other issues, therefore they rely on the number of users that request 

their services. However, at local scales, new and more urgent needs tend to displace the 

interest that crop advisors might have on the climate services. As a result, (as mentioned in 

chapter five), the CS advocates will tend to count any participant of the LTAC as an 

engaged collaborator.  

In practices, it is important to identify the range of heterogeneous users and to examine 

how the climate service advocates mobilize their goals to identify the differences that 

emerge between the actors of the policy regimes. It is not the same to talk about food 

insecure -landless infra subsistence farmers- at a national scale and later consider only 

commercial farmers with the capacity to hire labor. Research done in South Africa 
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regarding the use of genetically modified seed to improve yields evinced how the 

heterogeneity among small famers proved to be challenging for international organisations 

to deliver positive effects in their programs of food security (Fischer & Hajdu, 2015) and 

Guatemala is not the exception.  

Overall, scales become problematic in two ways, for researchers it means reflecting on the 

process of examination that transcends the desire of producing overarching theories or 

romanticising local experience. For the practitioners, the CS advocates in this case, it shows 

that the technological fix is not simple nor reproducible as a recipe. Providing climate data 

with hybrid seeds that follow the climate scenario should not be expected to provide fast 

solution. As Klara Fischer (2016) argues technology is not scale neutral. Fischer examines 

how programs to introduce genetically modified seeds and technological fixes are always 

conditioned by social drivers. 

The following section will focus exclusively on how the concept of food security is 

mobilised at every scale namely the Central American region, the national, and the local or 

in other words macro-meso-micro. As the reader will notice, the meso-scale of operation 

where the Sistema de Monitoreo de Cultivo (SMC) takes place offers a different experience 

from the regional and local scales which were mostly led by the meteorological institutions. 

It could be argued that it is a result of the variety of actors involved and a kind of balance 

in power, but I argue that it also responds to the perspectives that a national scale of analysis 

provides which escapes the other two. 

4.2.2 Macro-scale: Discussing food security in El Foro Centroamericano de Aplicaciones 

de los pronósticos climáticos a la seguridad alimentaria y nutricional  

The CS discourse is reinforced by the Program of Information Systems for Resilience and 

Food Security and Nutrition for the Region - Central American Integration Systemôs 

(PROGRESAN-SICA) and Regional Committee for Hydraulic Resourceôs regional scope 

in Central America. These organisations champion CS in a top-down, bottom-up manner 

through the LTAC meetings and the Central American forum. The three-month climate 

scenario presented at this forum is directly aimed at users and decision-makers. However, 
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the users are not clearly defined and throughout the conversation it is assumed that they 

are the most vulnerable population. The ambiguity of the targeted population is evidenced 

when most of the government officials of agriculture focus their presentation and advice 

on the economically important crops (e.g., banana, coffee, pineapple) of their country 

rather than emphasizing crops for self-consumption. A lack of time to prepare the 

presentations is also evident by the type of agricultural advice given which tends to be 

general. 

The time for preparation also varies within each country. For instance, the Panamanian 

agriculture representative would acknowledge he had only a couple of hours to prepare his 

presentation because the National Meteorological Institutions did not provide the 

information with more time. Another important aspect of this forum was that whenever a 

geographical area of any country showed normal rainfall projections, no advice or 

recommendations were given. This allowed the meeting to move faster but it also exhibited 

a contrasting difference between the regional scale view of the national meteorological 

institutions against the national scale that the ministries of agriculture care for. In Figure 

31 (top) we can see how INSIVUMEH divides Guatemala into nine climatic regions to 

provide general information on the expected accumulative rainfall. Guatemalan officials 

proudly said they were the leading country when it came to disseminating their 

information. In the same Figure 31 (below) it is shown how INSIVUMEH has the capacity 

to inform the whole country through the implementation of 19 LTACs and covering 100% 

of the national territory.  
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Figure 31Φ Lb{L±¦a9IΩǎ ŎƭƛƳŀǘŜ ǊŜƎƛƻƴǎ ŀƴŘ DǳŀǘŜƳŀƭŀΩǎ [¢!/Φ {ƻǳǊŎŜΥ Lb{L±¦a9IΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀǘ ǘƘŜ CƻǊƻ ŘŜ 
Aplicaciones de los pronósticos climáticos a la seguridad alimentaria y nutricional (Centroamerican Forum for 

applications of climate forecast on food security and nutrition). /wwIΩǎ Facebook page 

Although the regional scale of analysis involves the coordination of all the Central 

American countries, there are some parameters that are not homogenized. For instance, 

while most countries provide information regarding temperature, the start of the rainy 

season and the canícula, Honduras only provides information regarding the canícula, and 

Nicaragua does not provide information on the temperature. The canícula is important for 

crops as it tells when the rainy season is expected to stop (historically around August). This 
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period gives the farmers and peasants the opportunity to harvest and dry their crops and 

prepare for the second season. At a regional scale, the Regional Committee for Hydraulic 

Resources also monitored watersheds of which Guatemala monitors only two of its 38 

watersheds. There was no clear reason why some watersheds were prioritized over others. 

Overall, the inconsistencies evidence a lack of coordination among the Central American 

national meteorological institutions, but it also showed that they have unequal relevance 

within their countries of operation.  

Although the National Meteorological Institutions do coordinate to put together the 

information, when shared with the wider public it does feel disjointed. Regarding the 

distribution of time used for the presentations, every country has 15 minutes to 

communicate their climate scenarios. This 15-minute timespan is shared between the 

meteorologist and agronomist, and there are various degrees of preparations as the 

Panamanian remarked. Overall, each country had a different priority, while Honduran 

agriculture officials discussed the importance of adapting the vocabulary to the farmerôs 

demands, other countries prioritize the use of CS for the private sector, and Belize did not 

participate in the meeting. 

Overall, institutional agendas are important because they shape discussions and also 

influence how challenges are framed despite claiming that they (institutions) have a shared 

and specific goal of improving food security. In this sense, the CS advocatesô beliefs on 

inclusion, vulgarization of knowledge and coproduction of knowledge (see chapter three) 

are challenged by logistics, disparate goals, and unstandardized practices between Central 

American national meteorological institutions and the national agricultural ministries.     

4.2.3 Meso-scale: Discussing food security in: Sistema de Monitoreo de Cultivos (Crop 

Monitoring System) 

At a national scale the discussion was strikingly different. Although this space was 

integrated by INSIVUMEHôs CS advocate, it was mainly led by other actors that include 

the FAO, FEWSNET, WFP, MAGA and especially SESAN. This became noticeable as 

the time given to the topics regarding food insecurity was prioritized while climate 
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information was less discussed. I could believe that climate information was relegated in 

part due to the fact that regular precipitation was expected in the climate outlook for 2022. 

However, I argue that displacing CS was the result of the types of actors involved in the 

meeting. These actors are more embedded with the food system, albeit their conventional 

approach on food security. 

The first hint of the disparity between regime was that, as the international organisations 

became key participants at delivering specific information, the way they communicated 

their data provided a fixed and palpable idea of who the users were supposed to be. To 

begin with, their crop advisors and employees from these organisations had direct contact 

with rural Guatemala and several minor cities to gain access to information concerning 

food and fertilizers prices among others. The communication between these participants 

and small farmers in rural Guatemala also gave a sense that the message had a degree of 

urgency that was palpable in their demands and questions but was absent in the Central 

American forum.  

In Figure 32 (first image above) we can see how black beans, and white and yellow corn 

prices are monitored in specific communities, those being the municipios and rural 

communities. The international organizations also interview their collaborators to know 

when people are expecting to plant beans and corn. They also inform the participants that 

some farmers will plant sooner due to the rainy season. In the same figure (below), the crop 

advisor offers information regarding the number of Hectares of corn and beans that are 

being affected either by pest or weather. They estimated the number of families and the 

economic loss. These tables are generated in April thus allowing a fast reading of the 

national situation. SESAN and other institutions can then elaborate the report on the 

seasonal hungry people16.    

 
16 From seasonal hunger: Guatemala identifies seasonal hunger as a period in the year where several families 

become food insecure due to external factors. Although they might bounce back and forth from this state, 

they are continually monitored.  
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Figure 32. World Food Program corn and bean price monitoring system. Source: Mesa de Monitoreo de Cultivos (Food 
price monitoring workshop) 

Whenever there were hydrological deficiencies in areas with low precipitation forecast, 

participants raised questions regarding the types of mechanisms that the government had 

available for implementing and preventing water-shortage crisis. For the Guatemalan case, 

the only mechanism available beside handing out food in dire situations was paying 

stipends at the end of the agricultural cycle (October-November). The stipend was given 

only to those farmers who had implemented and completed soil management practices that 
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include windbreaks and buffer strips among others. They were also given after the crop 

advisors had visited each farmer and decided who had fully completed all soil conservation 

practices.  

However, discussion would focus on monitoring beans and corn yields and prices. With 

such information they could project the people who would become food insecure in the 

following season. In this meeting there was also a wider consensus on who were the public 

they attended, those being the subsistence and infra-subsistence farmers as SESAN´s 

official repeated or the vulnerable population which the WFP representative mentioned in 

our conversation.  

This workshop also included other technical information such as the phenological stages 

of corn and bean. Technicians from MAGA would monitor how these subsistence crops 

were developing, almost in real time and would later correlate the information with the 

climate information to locate areas that could pose threat on the crops. The Normalized 

Difference Vegetation Index17 was also used to cross reference with other data and to 

monitor Guatemalaôs water demands. The resulting product from these meetings was the 

elaboration of a bulletin with advice on fertilizer subsidies, production of organic fertilizers 

by the subsistence and infra-subsistence farmers (by the CS advocate), and the use of 

compost. Overall, there was a sense that SMC did manage to integrate technical 

information with more traceable market data to elaborate a practical, trustable, and useable 

product. For the SMC the report generated was not targeted to the population in general 

but to decision-makers in the government and other international organizations that shared 

their goal. Although some of the advice, like producing organic fertilizer was common to 

all scales, the correlation of data gathered from across the country and through satellite 

images like the Normalized Difference Vegetation Index provided open discussions on the 

governmentôs responsibilities and role of developing mechanisms to attend the current and 

future demands (as I will later develop on the discussion regarding stipends), but also 

projects regarding water availability. National scale not only transcended local 

administrative problems, but it also managed to integrate food and agricultural input prices 

 
17 This index measure or quantifies greenness in plant leaves to give an idea of the plantôs health and changes.  
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along with the climate information, phenological stages of plants and the Vegetation Index 

for international organizations and SESAN to plan ahead regarding the number of families 

expected to become food insecure. This data mattered most for these organizations as their 

area of influence and their work is in direct contact with farmers.  

Some of the key factors associated to food insecurity for the year 2021 are shown in the 

Integrated Classification of food security phases (CIF) document and include the COVID-

19 pandemic, rise of food prices, depletion in the grain reserves and job loss. The level of 

detail regarding the food insecure in Guatemala is surprising, in Figure 33 we can see that 

institutions working for food security use categories to define the degree of affection and 

the number of people who are expected to be food insecure over a period of time. In the 

same document, exhaustive level of information is shown regarding the number of people 

who are food insecure per departamento (see Figure 34). Institutions working for food 

security have their own mechanisms to project and measure the people who will suffer 

from food insecurity. They also have technicians and various sources of information 

available to provide valuable data on what to expect regarding future food crisis.  

 

Figure 33. The Integrated Classification of food insecurity phases for Guatemala May 2021 to January 2022. Dark red 
stance for catastrophe/famine, red stands for emergency, orange for crisis, yellow for stressed and green for minimal 
or none. For May-August 2021 there were 173000 people in emergency. Source. SESAN, 2021 
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Figure 34. The Integrated Classification of food insecurity for each departamento in Guatemala May 2021 to January 

2022. Source. SESAN, 2021 

4.2.4 Micro-scale: Discussing food security in the LTACs 

Although food security is one of the key concepts mentioned at the Foro, we could not see 

how the topic was further developed by the national agriculture ministries because they 

lacked time to prepare. At a micro-scale, the Guatemalan ministry of agriculture that is one 

of the participants of the regional Foro, becomes a key participant in the LTAC not only 

because of the existing governmental mandate to support food security initiatives, but also 

because they are the ones that provide the facilities for the LTAC and the technicians to 
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produce and transfer the agroclimatic bulletins. As it was seen in the LTACôs description 

in chapter three, not all information discussed by the international organizations at the SMC 

was transferred to the LTAC neither does this information seemed to be internalized by the 

participants in any practical way. At every LTAC, the meetings are treated as separate from 

the other forums or meetings in the sense that climate projections from the Foro and SMC 

were repeated (for a third time, and many more times for other LTACs) to the new actors, 

generally crop advisors. While INSIVIMEH gave more attention to the local area, 

MAGAôs presentations were not aligned with the local needs, nor did they brought any 

information of what was discussed at the SMC. MAGA would usually give a presentation 

regarding their ongoing projects on soil classification or pest management.  

Additionally, the conversation would differ depending on the institutions that was hosting 

the LTAC. For LTAC Centro-sur it was ANACAFE, and they would prioritize discussion 

related to coffee production. In this LTAC, MAGAôs presentation was oriented towards 

the elaboration of a national soil taxonomy cartography. In fact, the discussion at LTAC 

Centro-sur was more technical and felt unattached to food security issues because most of 

the technicians and government officials involved were not in direct contact with farmers 

nor did they have direct experience on food production. Overall, the meeting held at 

ANACAFEôs facilities in the Capital city of Guatemala contrasted those held in MAGAôs 

facilities. Locate in one of the most exclusive zones of the Capital city, ANACAFEôs 

central building was characterized by the beautiful architecture with internal hanging 

vegetations, natural sunlight and the provision of high-quality coffee given out in the 

meeting. Outside the city, MAGAôs facility was completely different (as seen on the 

previous chapter), and they would provide water bottles to the technicians and plastic water 

bags to the crop advisors. These rather cosmetic differences were acknowledged by a 

young MAGA official when she said she liked it when ANACAFE hosted because they 

provided cookies and coffee. On the practical side, MAGAôs presentations and crop advice 

for the agroclimatic bulletin of the region were targeted to the coffee growers. This meeting 

also had fewer crop advisors since it was expected that the role of transmitting this 

information would lie with ANACAFEôs advisors. Overall, the discussion in the LTAC 

varies according to the participants and although crop advisors were not the expected end-
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users, they became one of the most important nodes for decision-making and knowledge 

transfer.   

At this space, crop advisors know the farmerôs needs and advice is given according to 

categories of crops selected (perennial, vegetable, forest) yet because the discussion is 

regarded as technical, only certain types of discussions and advice are taken into account. 

For instance, the rise of fertilizer price is tackled by advising the production of organic 

fertilizer. Most of the time, this recommendation was given by the CS advocate in what 

felt like scripted advice. When I asked a crop advisor the reasons why people did not take 

advice on soil management practice or producing organic fertilizer, he replied that most of 

these people only have two or three cuerdas18, they do not have the option of losing one of 

their cuerdas in soil conservation when they are expecting to eat everything they can 

possibly grow throughout the year and that they plant everywhere they can. This reminded 

me that in fact, the bulletins are targeted to the small producers regardless their landless 

condition as usually happens with infra-subsistence farmers.  

Advice at local scale also becomes harder because crop advisors are not willing to risk a 

farmerôs living by giving erroneous information. This reticence was already stated by the 

researcher Sophie Haines (2019) in Belize. In Guatemala, delivering erroneous information 

was experienced by a former LTAC participant from the Dry Corridor region who told me 

they once gave advice, and the weather turned out different from what was expected. The 

fellow farmers complained, and they no longer participated on the LTAC. However, at the 

current stage, CS advocates measure their success by calculating the number of people their 

product reaches. In this sense, at every meeting they would urge crop advisors to transfer 

the knowledge and give advice. In this sense, the LTAC-Escuintla provided valuable 

information on how these issues are handled. After a moment of discussing how 

trustworthy was the climate information, a crop advisor agreed to give advice only if they 

were to transfer the responsibility, they said: ñI could say that according to INSIVUMEH 

technicians [they placed strong emphasis on who was giving out advice], you [referring to 

the farmers] can plant in this or that day.ò Overall, the message was that these crop advisors 

 
18 One cuerda equals 400m2 or 4% of a Hectare.  



145 

 

would not give advice on a personal level, they could agree to become a channel of 

communication but not advisors. Overall, frictions generated between global/modern 

climate knowledge and local realities become violent. These collisions between global 

knowledge and local realities occur because the global CS claims are translated into life 

changing decisions for many families in the countryside and for the CS employees who 

deliver the climate information in rural areas.  

Conversation diverted and technicians and advisors commented that in Guatemala, the 

variability in rainfall and climatic conditions are not homogenous within the same 

municipio. Some departamentos might even include four climatic regions therefore, 

scaling down climate projections is not as trustworthy as meteorologists want to believe. 

One of the participants went further and said farmers were better off by not planting 

anything at all because either by droughts or floods, they would not gain anything but debts 

and throw away their work. However, others argue that meteorology is not an exact 

science:  

ñSo, how can one have the capacity to get ahead of this and inform 

people when to do their agricultural practices, for example, when to 

plant, fertilize, apply fertilizers. This is complicated and meteorology is 

not an exact science. So it is difficult to tell people: today is not going to 

rain and it might not rain but the general idea is to calibrate these systems 

and help them (the farmers)ò. Academic. Guatemala City, 2022. My own 

translation).  

Overall, it became harder for participants to provide advice on food production as the 

scale of implementation got localized. In parallel, other subjects or struggles emerged 

making the discussion complex and charged with social, economic, political, and 

environmental layers. Using departamentos and municipios as scales of interventions 

responded to political and administrative factors that were not well received by the 

technicians. According to CS advocates, this allows collaboration to grow, however, in 

practice, it also limited other participantsô experience when their interventions diverted 

from the LTACôs agroclimatic bulletin or the elaboration of agricultural national plan 

as it happened with the SMC. As the scales of operation scaled down, so did the 

responsibilities and the sense that each individual has the power to decide and 
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responsibility over his own wellbeing. Correspondingly, as I will reflect in chapter five, 

neoliberal policies embedded in institutions seek the citizenôs individual improvements 

through merit and work. These efforts maintain the illusion that decision and 

opportunities are given to subsistence and infra subsistence farmers.  

In the next section, I address the way in which the differences between the policy 

regimes manifest in the LTACs and CS products. Although the participants of the 

meetings held at a macro scale with other Central American countries manage to handle 

some of the disparities, I will now turn to the middlemen such as the crop advisors. I 

will  detail how the governmental officials, CS advocates and other participants handle 

the incommensurable differences.  

4.3 Examining the tensions generated by scales and the policy regimes 

The difficulties of producing locally relevant CS information increases as the scales 

become localized. However, the challenge between scales remains the same overall, and it 

is in part produced not only by the deficient climate information and lack of weather 

stations, but because there are also two major different topics of discussions that are 

forcefully paired, that of climate knowledge and the food security. Both, the Foro and the 

LTAC emphasize that the CSôs main topic of interest is the provision of agricultural advice 

based on climate information. In this sense, the meetings destined some time to educate the 

wider audience on climate related terms and climate change through Educlima, other parts 

of the meeting focused on presenting weather and climate projection. However, on the 

SMC meetings, the CS are used as a departure point for their discussions on food insecurity. 

After evaluating the effects that projected rainfall would have on Guatemala, climate 

information was later relegated as other topics start to emerge. This clash is seen in several 

ways which will be explained in the following subsections.  

Overall, the pursuit of generating locally relevant climate information and its subsequent 

success comes from methods of self-evaluation that are measured by the CS advocates 

(Giraldo et al., 2019; Navarro-Racines et al., 2020). However, these methods are impinged 

and impregnated with a wider discourse around CS and food security that can knowingly 
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or not neglect certain aspects. One of those parameters measured by the CS advocates are: 

the reach their climate products have, the participations within the LTAC, and the 

institutional agreements between INSIVUMEH and MAGA that forces the government 

officials to participate in such meetings. These parameters of self-evaluation (Giraldo et 

al., 2019; Navarro-Racines et al., 2020), believe that scaling down is done through 

participation. However, they will not consider how the climate infrastructure in which they 

are part of, is working with the incommensurable differences they have with the food 

system. In other words, CS advocates and meteorologists value the importance of sharing 

their knowledge on modern climate science, yet they are unbothered to understand how 

Guatemalaôs food system is working. On the following subsection I discuss how these 

differences manifest.  

4.3.1 Users and decision-makers 

From the first chapters in this thesis, particularly in chapter two and three, the users and 

decision-makers have been a slippery subject. Although users are different, they also 

appear at times to become one undifferentiated subject. For instance, INSIVUMEH and 

MAGA both think about the users as the farmers. However, as seen before, farmers are a 

non-homogenous actor. They risk being confused or neglected as the governmental official 

pointed out when referring to MAGAôs representatives: 

ñThey [MAGA officials] ask me, who is my targeted population? We are 

updating the Food Security and Nutrition policies with its... everywhere 

the problem with food insecurity and nutrition, but who is our targeted 

population? Iôm startled that you are asking this, you are supposed to tell 

me who is our targeted population. He/she could not answer. Iôll tell you, 

based on my experience, you need to focus, you do not have abundant 

resources, so you need to prioritize the most vulnerable, those who are 

most vulnerable, the small farmers.ò (SESANôs official, Guatemala City, 

2022. My own translation) 

This aspect is equally troublesome at an institutional level. In MAGAôs report (Gobierno 

de Guatemala, 2022) the ambiguous description of subsistence and infra-subsistence 

farmers leaves out important details regarding land tenure (as detailed in chapter one). 

Additionally, throughout the interviews and meetings, the farmers were described as 
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peasants, farmers, and producers which would evidence a lack of agreement between 

government officials. All of these concepts convey different ideas as to who are CS 

advocates, and their CS products are working for. The users thus, can be anyone, even 

peasants who do not own land, those who are illiterate or Mayan communities who might 

not speak Spanish. As introduced before in chapter three (I develop further in chapter five), 

the idea MAGA has of dealing with poverty and small farmers has been through the 

implementation of initiatives that aim at modernizing the countryside. One of these 

concerns has been the incorporation of small farmers into the market (international market 

as well), all while neglecting centuries of oppression and land distribution inequality. In 

this manner, MAGA continues to be a governmental apparatus that seeks to modernize the 

countryside. The pursuit of modernity in Guatemala has a history of its own as seen in 

chapter one (Grandia, 2014; Schirmer, 2010). 

These users are not only the vulnerable population, but they can also become decision-

makers. As the meteorologist said, ñeveryone has a degree of responsibility and decision-

making regarding their jobsò. Meteorologist decides which climate scenario and projection 

will be distributed to the public, afterwards, the crop advisors decide if and how they 

transfer the information given to them. Finally, farmers, peasants, subsistence, or infra-

subsistence farmers have agency of their own when it comes to deciding what to do with 

information given. They are responsible of their precarious condition and most importantly 

of their improvement because they can now learn about climate variability and modify their 

agricultural practices. 

During my fieldwork it was evident that decision-makers were meant to operate in a top-

down manner. However, this decision-making began at an intermediate and low-level of 

operation within the Guatemalan institution (e.g., Meteorologists, technicians) and climbed 

down to the crop advisors and the end-users. Every time I asked about the responsibilities 

of the Minister of agriculture or other high-ranking officials, the responses became unclear. 

Aside from an academic who continuously stated that the combination of corruption and 

the lack of weather stations were strong reasons to have a failed program, most of the 

interviewees were not precise and would easily divert away from the question. As I was 

later told by an academic, the ñformer INSIVUMEHôs director is a fugitive of justiceé 
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they proved he bought overpriced weather stationò and now he is on the run from the 

authority. Overall, high ranked officials were not regarded as decision-makers due to a lack 

of trust placed on them and because they seem to have a lack of interest in solving the issue 

as the interviewee continued explaining his personal experience with politicians:  

ñ[when we were finally heard] the vice minister says, itôs a good study, 

you should ask for international funding so you can do it. Hm, they 

seemed to have washed their hands of us, when we were the ones who 

were presenting the study so they could invest on infrastructure and 

roads. But they said we should look for funding and build the roads. We 

are an academic institution, the only thing we can do is to propose and 

provide the government with information, but we tried [pushed forward 

the development of the highlands] with three different government 

officials and it was not possible.ò (Academic, Guatemala City, 2023. My 

own translation). 

These types of discussions, those that diverted away from the implementation of CS in 

food security, happened more often than expected. I had thought I would have to dig further 

with questions, but interviewees would naturally hint at what were the issues that 

concerned them the most. These problems were a product of the ways in which the two 

policy regimes merged in unnatural and forced ways. I will not linger much on Guatemalaôs 

current endemic corruption, but it is worth mentioning it. Corruption however was a point 

of shared frustration, whenever the participant found out that I came from Nicaragua, they 

would acknowledge that such problem was something we all struggle with in the Central 

American region.  

Working with government officials and governmental institutions always had a component 

of corruption which I tried to navigate around. I did so, not because of willing ignorance, 

since this is a subject of everyday news, but because I considered it could limit my analysis 

and even my accessibility to the people I wanted to talk to. Despite my caution about the 

corruption and ócultureô issue (more in chapter five) these topics did affect the 

implementation of CS. My approach proved useful in other ways as it made some 

challenges visible without me having the need to bring them into discussion. Now I will 

turn to the moments when the policy regimes worked together -or not- mostly by drawing 
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on fieldwork and participatory approach I implemented. This section further demonstrates 

how the policy regimes are forced together.  

4.3.2 When climate takes the back seat.  

The complex food system has already produced several food crises as the one in 2008 

(Clapp & Cohen, 2009). However, the Guatemalan agricultural system as seen in chapter 

one has internalized the modern agrarian food system relying on inputs and international 

food prices for exportation. When the international organizations and SESAN address food 

insecurity and acknowledge the weather and climate change they also try to relate the 

climate data with the data they produce.  

In this sense, the SMC and some LTACs detected threats that were going to affect the 

current planting season. This was mainly the increase in the fertilizing prices that went 

from Q250,00 to Q450,0019 per quintal20, a 180% within the span of one year. Some of 

alternatives that farmers would use to tackle this issue include applying 100% of the 

solution of fertilizer until they run out of fertilizer, leaving a considerable portion of the 

plot unfertilized21. Others have planned on diluting the fertilizer and apply the full extent 

of their plot, this second action meant having poorly fertilized crops and the risk of 

producing poorer yields. 

This problem monopolized the discussion as SESAN, and the other institutions knew that 

this would result in an increase in the number of families becoming food insecure in the 

upcoming months. This increase was corroborated months later in the newspaper that I 

read every day throughout my fieldwork. Figure 35 points out that 4,6 million Guatemalans 

are at risk of becoming food insecure. The article claims that the combination of factors 

like COVID-19, the invasion of Ukraine and the labor market has a direct effect in 

Guatemalaôs food security.   

 
19 On average throughout 2022, 1 US$ equals 7,74Q. The fertilizer price was raised from 32,33 US$ to 58,19 

US$ 
20 1 quintal equals 100Lbs.  
21 This is one mechanism for coping with input prices. In other circumstances people will skip meals to save 

money for fertilizers (see, Beveridge et al., 2019) 
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Figure 35. The title read: Study alerts that 4,6 million Guatemalans are in risk of food insecurity. Source: El Periódico, 
July 2022 

Crop yields in this year are threatened despite the fact that INSIVUMEH had projected a 

regular rainfall throughout the year in most of the country. The international organizations 

would also avoid falling into political discussions because, as SESANôs official later told 

me that, this organization in particular needed the ministerôs approval to work in 

Guatemala. I was lucky to witness how the international organizationôs employees had to 

navigate and respectfully ask for the permit to be updated. At that moment, I had not 

understood what was happening in the meeting, but later it was cleared by SESANôs 

official. In this case, since MAGA officials were new in their jobs, they did not know the 

bureaucratic process. The explanation went like this:  


























































































































