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Résumé

Les services climatiques (SC) sontun outil climatique moderne utilisé pour informer les
usagerset aider a la prise de décision en fournissant des prévisions climatiques sub
saisonnieres et saisonnieres. Au Guatemala, l'institution météorologique nationale et le
ministere de l'agriculture, de I'élevage et de l'alimentation, avec l'aide interrgtional
mettent e3Cdépuisv201g par le kiais de comités techniques agroclimatiques
locaux visant a améliorer la sécurité alimentaire et I'adaptation au changematitak.

Ces comités sont des espaces de dialogue dans lesquels divers participants traduisent et
transferent des connaissances climatiques modernes par le biais de la participation et de la
coll aboration. Bien que | a Cusenaadaméliadess ef f or
la communication et Eesrendre localement pertinentes pour les petits agriculteurs et les
paysans, cette these se concentre sur les intermédiaires et les institutions impliqués dans la
production, la traduction et le transfegsdt5C. Grace a une triangulation de méthodes
comprenant des entretiens sestructurés avec des acteurs clés, un travail d'archivage des
politiques et des rapports gouvernementaux, et une apptodhe b s e pakti@pativeo n

dans les forums, les réunions et @BMités techniques agroclimatiques locaogtte
recherche refléete 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 pdiique alimentaireCela signifie que les défenseurs des SC doivent naviguer
entre deux régimes politiques différents, I'un concerné par le changement climatique et
l'autre par l'insécurité alimentaire dans un systeme alimentaire guatémalteque qui exclut la
majeure partie dea population. Les données empiriques montrent que sur le terrain, les
attentes concernant l'utilisation demnaissances climatiques pour la sécurité alimentaire

se heurtent a de nouveaux défis et limites (par exemple, les échillesngporalité, entre

autres). Cependant, les initiatives des SC continuent a bénéficier d'un certain degré de
confiance de la part d'institutions qui reproduisent et négligent les effets des problemes
structurels d'oppression tels que le colonialismeajgtalisme et le patriarcat dans &3

Dans lI'ensemble, cette these réfléchit a la possibilité de réimdgs8€C 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



de la responsabilité individuellide poids- de la lutte contre le changement climatique et

l'insécurité alimentaire.

Mots clés. services climatiques, Guatemala, sécurité alimentainstitutions,

changements climatiquediscours échelle
Abstract

Climateservices (CS)area modern climate tool used to infoumersand decisiormakers
by providing sub seasonal and seasonal climate forecasts. In Guatemala, the National
Meteorological Institution and the Ministry of Agriculturdusbandry and Foodalong
with international assistance habeen implementing the CS since 2017 throtigh
implementation of thé.ocal Technical Agroclimatic Committedlat aim at improving
food security ancdaptation to climate changéhese committees are spaoéslialogue

in which various participants translasad transfemodernclimate knowledge through
participation and collaboratiorMost efforts of implementingCS aim at improving
communicatn between experts and usensd producinglocally relevantinformation to
assistsmall farmers angeasantsin contrast, ltis dissertatiorfocuses on th&echnicians,
CS advocategndtheinstitutions involved in producingranslatingand transferringhe
CS. Througha triangulation of methods that include sestructured interviewsvith key
actors archival workof governmental polies and reportsand participatory approach in
forums, meetings andocal Technical Agroclimatic Committeghis researclhidentifies
andreflectsthechallengeshat CS advocatemnd technicianandergo to make sense of the
tensions between the future oriented climate data and everyday challenges of the food
system This means that CS advocataesistnavigate two differenpolicy regimes, one
concerned witlclimate changand the other witliood insecurityin a Guatemalan food
systenthat excludesnost of ts populationEmpirical evidence shows that the ground,
expectationsabout the use of climate knowledge for food secuaity met withnew
challengesand limitations(e.g. scalesndtemporality among othens However,the CS
initiatives continue to enjoy degree of trust from institutiorteatreproduce and neglect
the effects thatstructural issues of oppressi@uch as colonialismg¢apitalism and
patriarchyhave in the C$itiatives Overall,this dissertatiomeflects orthe possibility of
reimagining the C&s an instrument capable iotegrating food scholarshifp inform



wider food policy It also suggests moving beyond its local relevancyelieve small
farmers peasantsand the middlemen fronthe individual responsibility-weight of

tackling climate change and food insecuatytheir own

Keywords: climate services, Guatemala, food security, institutions, climate ¢hange

discourse, scales
Resumen

El servicio climatico (SC) es una herramienta climatica moderna utilizada para informar a
los usuarios yasistirles end toma de decisiones mediante el suministro de prondsticos
climaticos subestacionales y estacionategentados.En Guatemala, la Institucion
Meteorologica Nacional y el Ministerio de Agricultura, Ganaderia y Alimentacion junto

con la asistencia internacional han estado implementando los SC desde 2017 a través de
las MesasTécnicasAgroclimaticas con el objetivo de mejorar la seguridadnaintaria y

la adaptacion al cambio climatico. Estos comités son espacios de diadlogo en los que varios
participantes traducen y transfieren conocimientos climaticos modernos a través de la
participacion y la colaboracién. Aunque la mayoria de los esfuéezinsplementacion de

los SCtienen como objetivo mejorar la comunicacién y hacer qu8@sean localmente
relevantes para los pequefios agricultores y campesinos, esta disertacion se centra en los
intermediarios e instituciones involucrados en la produgdraduccion y transferencia de

los SC. A través de una triangulacion de métodos que incluyen entrevistas
semiestructuradas con actores clave, trabajo de archivo de politicas e informes
gubernamentales, y un enfoque participativo en foros, reunionéesas Técnicas
Agroclimaticas, esta investigacion 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 climética y el régimen de politica alimentargto Esignifica que los
defensores de la SC deben navegar dos regimenes politicos diferentes, uno preocupado por
el cambio climatico y el otro por la inseguridad alimentaria en un sistema alimentario
guatemalteco que excluye a la mayoria de su poblaca&eyvidencia empirica muestra

gue, sobre el terreno, las expectativas sobre el uso del conocimiento climatico para la
seguridad alimentaria se encuentran con nuevos retos y limitaciones (por ejemplo, las

escalas y la temporalidad, entre otré@sjtualmente las iniciativas de 108C gozande



cierto grado de confianza por parte de institucionegigunden a descuidéws efectos que

los problemasestructurales como el colonialismo, el capitalismo y el patriarti@aden en

el programaEn general, esta disertacion reflexiona sobre la posibilidaginar losSC
como un instrumento capaz de integl@ estudios alimentarigsaraincidir con una
politica alimentaria mésolistica La tesis sugiere que al reducir la importancia de generar
SC que sean localmente relevantes puede alavisgsponsabilidaepese individual de
pequefios agricultores y funcionarios publiaes abordar el cambio climético y la

inseguridad alimentariadividualmente

Palabras clave: servicios climéaticosyd®emala, seguridad alimentaria, instituciones,

cambio climaticodiscurso, escala
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1 Climate services: a response to climate change and food
insecurity in Guatemala

1.1 Introduction

Sinceits first appearance in Guatemala2@17,the modern climatenstrument known as
climate service(CS)has seen a growtin demand from several national and international
institutionsthat operate in the countr@S can be described as a tool capailproviding
sub seasonal {8 weeks in advance) and seasonal (upTatnths ahead)imate forecast
adapted to the needs of socigtyGuatemalaCS aredeveloped and implemented through
collaboration betweetihe National Meteorological Institutipthe Ministry of Agriculture,
and the Tropical AgricultureResearch Centgreferred to asCIAT for its initials in
Spanish) Its appealamongst the CS advocates and techniccamses from the remise
thatmaking modern climate knowledgeailableto small farmers and peasamigl allow
them tomake informed and rational decisions on agricultural produtdiaackleclimate
change andwidespread food insecurity. Recently the inter-institutional report
Capacidades de los servicios climaticos en Guatemala: Implementacion del Marco
Nacional para los Servicios Climéaticosuggests maintaining widenstitutional
collaboraion, trainingall the population ithe CS and haing the National Meteorological

Institution as the leading institutigA. Garcia et al., 2023).

Themainproduct of the CS is the agroclimatic bulletin, which is a short report, tailored for
groupsof peoplelike small farmers and peasanErery threemonths the CS advocates
will gather participanten groups called.ocal Technical Agroclimatic Committeés co-
producethe agroclimatic bulletirs. These digitalizedulletins are later sharedith the
participants-and hopefully other peoplehrough WhatsApp groups andstitutional
websites. CS advocatesemphasize that each bulletincontairs locally relevant
meteorological data anagricultural adviceAlthough hese committees are expected to
include technicians, scientists, academics and small fafmeansthe locality of interest
their configuration mainlyesponds tahe existing relations between the actors involved.

Additionall vy, when defining the f#fAlocal o



Agroclimatic Committees respond to the political jurisdicticarsd do not consider

climatological conditions, watersheds or otkecial or naturatriteria

Regarding the content of the C3jet meteorologicaldata comes in the form of
meteorological charts, aldematic cartographike the one shown below Figurel. This
imagein particularshows theinomaly in the percentage@ftpected rainfall in the months

to come Despite the claim of local relevanceeg wanobserve theuality of the image and

the challengéhat users will haveo locate their municipalitievillages orfarms. An extra
challenge came from those municipalities located in between two orisatrgets As
chapter three further develops, these kinds of discussions were brought forwardrbp the
advisorsin charge of transferring the agroclimatic bulletins and providing advice to small

farmers.

Prondstico Estacional: Anomalia en Porcentaje
Diciembre 2022-Marzo 2023 NextGen-INSIVUMEH
Centro

AR
d
100 P

Anomalia porcentual (%):
40 Se muestra la desviacion en porcentaje de la
precipitacion total estacional mas probable con
respecto a la climatologia 1991-2021.

En el norte, este y oeste de la region, centro se
esperan porcentajes mayores a 80%.
—40 En el centro y sur de la regidn se esperan

porcentajes entre -20% y 40%.

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

Although CS have gained popularity in Guatemala, #iey enjoy global suppoithe rise

of climate phenomena and environmental hazards around thehastidyjgered numerous
projects of adaptatiothat make use @@ Sto tackle climate change in the glob&irth and
South.TheWorld Meteorological Organization through the Global Framework for Climate
Serviceshas had an active role imaising awareness dhe existence of CS antheir

potential to better inforrdecision makers on diverse sectors sucheatith, energywater,



disaster riskeduction, and foo@World Meteorological Organization, 1974, 1977, 2010,
2014d, 2014e)As a result, efforts of implementing G Latin America(Euroclima+,
2019) southeast AsiaEwbank & Aid, 2016; Webber, 201,5and Africa(Andersson et
al., 2019; van Huysen et al., 2018jve been madever thepastdecade

However, despite having a straightforward goal of providiigred information to better
inform its users and improviévelihoods, theprocessof implementing CSomes with
several challenge€S advocatethereforehaveidentified and worked on three instances

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

-, the translation of climate data into informatigrandthe capacity tdransfer climate
productgo the userswhich focuses on reaching potential users and increasing the demand
for CS Each of hese sites of interestvolve differentchallenges regarding thechnical
constraintsn the generatiorand improvemendf climate datgGon&lez, 2019; Navarro
Racines et al., 2020issues with communicatiofBeveridge et al., 2018, 2019; Haines,
2019) coproduction of knowledgéHaile, 2005; Muller, 2014)scales(Vaughan et al.,
2016, 2019) managing expectatiorftahsen, 2004; Semazzi, 201 pplicies (Harjanne,
2017) building trust among users, or dealing with a heterogenous range of users and
potential usersvho are involved in its development and implementatiSkelton et al.,
2019) In other words, while climate knowledge and agriculture go hand in hand,
implementingCS in food security programs has not been as straightforward as the CS

advocates would wish.

In this manner,he vast majorityof research an@€S initiatives in the global Southhave
focused ordevelopingthe user8capacity tolearn aboutlimate change andnderstand
modern climate informatiorto modify agricultural practices (Dayoub et al., 2018;
Paparrizos et al., 2023Yherefore, improvingcommunication between the scientific
community and the usem the one handindevaluatingthe reach and effects th&S
have on small farmerson the otherhave become central to thpertinenceof the CS
productsand CS advocaté3all et al., 2018)

In contrasto the effortsthat focus omeachinghe usergA. Garcia et al., 2023)his thesis

aims atproviding a new perspectiviey turning its gaze awaylt offers an alternative



approachthat focuse®n the institutions anthetechniciansvho reproduceand reinforce

the CS discoursiarough their daily work ogproduction, translation, and transfer of the CS

in GuatemalaThis research also offers an approach #iats at visualizing how the
middlemengas | refer to thgovernmental officialsuch agechnicians an€S advocates
navigate betweethe expectations generated thye creation offuture scenarios provided

by the meteorological data, and the urgent neeldad and generalizedprecarity. The
middlemen are also characterized for having small aliquots of power as they put policies
into action, yet also struggle with precarious jobs as | will discuss in chapter five.

In other wordsthis dissertation is not interestadevaluating the performance of the,CS
or in understandingow andwhat CS users expect from such prodiigitenty ofresearch
hasalreadybeen done on this in Guatemalad elsewherebut on what the CS advocates
understand about food insecuriyd the food systenwhat they think abouthe CS
initiative, how they measurs successand aboutthe rok and capacitythey haveof
addressing food imsurity and other structural issue other words, lis researchs
interested in identifying themplications of implementing CS for food securifyo do so,

it reconciles the CS discourse that Gfslvocatevocalize andeproduce with wider food
scholarship thats concerned with the food systeffor the discussion of CS and food
security, this is relevant because thisreise of conciliation has been absent from the CS

researchn general
1.2 Research question

While this research is intestedin food security and draws upon food scholarship, the main
contribution is aimed towards the discussiora theCS communityis havingregarding

the implementation of locally relevaf@S. As the CS bring togetheiscientistsand
technicias with users (e.g. small farmers and peasangtions ofpowerbetweenthe
participantgend todraw attention from the CS community and social scienfisisre are,
however, other aspects left unquestiosedh as théensionscreatedbetween the climate
knowledge producers and the food system that this research explores.



In this context, the research questamd secondary questiohave been formulated and
reformulatedn a waythattheyinvolve the middlemerilhis work therefore acknowledges
that the rolehe CS advocateand techniciankave in strengthening and disseatingthe

CS discoursés centralto the development of the discussi®he question that guidethis

work is. whatare the implications dmplementing CSor food security in Guateméeitdn

other words,the question demands to inquire on tlgistical and epistemological
challengesthe middlemen face anulentify the sideeffects thar practicesgenerate.
Always in relation to the middlementh@r questions that guided this work included
knowing where and how modern climate knowledge and food production for food security
come togetheWhere do they meelore explicitly, Fow 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 initatives

reseach? And why dces theCS haveo be locally relevanto have any valug

1.3 Context

This research explores tlimplications of implementing CS in agricultur€o do so, it
focuses on Guatemala for tweasonsFirst, in the Central American regioguatemala
hasextensivelyimplemented the Local Technical Agroclimatic Committees (LEA&hd
producedthe agroclimatic bulleting(see Figure 2) to cover 100% of the Guatemalan
territory. One of the reasonkdatGuatemaais leadingthe CS initiative is due to the support
that CS advocates receive frodozensof NGOs,researchersand severahationaland
international organizationsorking on food securityover the years.Since 2017, the CS
initiative hascontinued togrow despite COVIDB19 restrictionslack of personneland
economic challengesThe 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 informatidtaving the possibility to
observe the irtgutional process of implementing CS b®th interesting and important
becausedt allows me to examine how the institutions involvedhe procesagreeon, or

struggle and deal with thdimherentdifferencesand diveging goals



BOLETIN AGROCLIMATICO No. 5 - Mesa Técnica Agrodimatica - Zacapa
]
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RECOMENDACIONES AGROCLIMATICAS

Figure2. Agroclimatic bulletin for Zacapa for the months of August and October 2021. Source: INSIVUMEH

SecondGuatemalaalso offers an exhaustive and fertile area of research related to food
insecurityand hungethat allows further insighperspectivesand different case studies
(CondeCaballero, Lorenzo, et al., 2021; J. L. Garcia & Juarez, 28@8earch regarding
food security in Guatemala can be traced back to the 1950s. By thosetlyedisd
geographer Josue @astro(1952)claimed thatood insecurity was in part produced &y
monotonous dietbut he also argued that Spanish dominionthaethtifundio had created
unequal land distribution. The issue with land dispossession and unequal access to
resourcs hasalso been acknowledged as one of the main factors contributing to food
insecurity in other studie@ficina de Derechos Humanos del Arzobispado, 200b)
contrast most governmental efforts suppdhte idea of modernizing rural Guatemala
through development programas a way of tackling food insecurifMinisterio de
Agricultura, 2016, 2021; Sistema Guatemalteco de Ciencias del Cambio Climéatico, 2019)
In this manner, researchers have reflected and exptbee mechanisms used by the
government and NGQOhat usuallyfocus on the technification and modernizatiortha
country side(Copeland, 2019bjo increase theields of production In this line of
development, other scholars have evincedegnmental effortshathave resulted itand
dispossession and displacement by the mili{@yandin, 2011; Shriar, 2002Dther
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studies have identdd lack of sanitization, access to water and protein ingeg§Gteaves

& Tuy, 2015)resulting in thedevelopmenbf nutritional supplementir children (e.g.

Incaparindand recently the pduction offlour from Maya traditionakeed of Ramon tree,

Brosimum alicastrum sp). In contrast, the Guatemalasocial scientistof rural
developmentlosé Pablo PraddPradeCordova, 2011; PradGdrdova & Bailey, 2021)

statedthatda under stand hunger in Guatemsidya, we ha
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

tacklet he countryds national food system.

When it came to mapping the stakeholdevslved in the CS cyclehe variety and number

of participants also posedcchallengdor this researchn Figure3 below, | showsome 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 uslirgtted and where they are
originated For instance, wheit comes to the CS discourgtis can be traced back twet
World Meteorological Organization ansl directed to both, the Institute of Meteorology
first and theMinistry of agricultureafter(in other counies they include the energy, health
and tourism sectorsAs this dissertation will showthe influence that discourse has in the
process tends to eithevershadowsational topics and challenges such as the economic
constraintsdiscussions on foodovereignty or land dispossessian can overlap with
other institutional motives and goals that not always align with interests of small farmers
and peasantsAlthough tis figure is uncapble of reflecting the relations of power the
different ministries have with the Guatemalan populatioeflects a simplified version of
where theCS are expected to work and enables us to identifyj#ie institutions invovled

in the initiativeand theelation they have with each oth&rfood security, climate saee

and climate services. It also identifismkeholders that have a secondary role in the
implementation of C§more in chapter two)Secondary stakeholders might collaborate

I Incaparina is a food supplement created by a GuatenbadehemistRicardo Bressani in B®. This
nutritional powder contains the needed minerals and vitamins that lack in the die

2 This is a new nutritional supplemeproduced by womein Peten, Guatemala amdnner ofthe Premio
Ecuatorial 2006(United Nations Development Program, 2012)



with information-like FEWSNET or WFP but they might also be only invovled in the
difussion of the CS.

Global North Global North

. Actors:
Actors: World Meteorological Organization ctors FAQ, WFP, CGIAR, FEWSNET, CIAT
Agronomists, policymakers

Meteorologist and climatologists

Topics: Supercomputers, global scenarios, numerical Topics:  Food security, food prices, green labels, climate
projections change, cash crops
Climate
: Food system
infrastructure
Global south
il INSIVUMEH MTOTS Crop advisors, maya fah::l(:‘r&s easants, landlords
Actors: Meteorologist, climatologists and CS P » mMay = P 4 s
advocates agronomists
Topics: Food sovereignty, land dispossession,

Topics: Weather stations, politics, economic

. . crop diversification
restraints, national and local P

Figure3. Stakeholders and governance

In this context, te implementation of CS in Guatemala also responds ¢ouple of
challenges and characteristics worth mention{@g.the one hand, wereas Guatemala
produces food sptus meaning that it produces more food than the national caloric
demandijt is a country with neolibergloliciescharacterized by havingne ofthe highest

levels of child malnutrition in the world and doubles the regional average ofAmtarica

and the CaribbeafseeFigure4). Onthe other handGuatemala has also become one of

the most vulnerable countries to environmental hazards caused by climate(&raftget

al., 2014) The natural cycles of floods and droughts are becoming more intense and severe.
From this context, a battery of international actors ranging fromgoeernmental
organizations to universities, and to the USAID, timgét Nations Development Program,
andthe Food and Agriculture OrganizatiqirAO), among others, have pushed forward
programs of adaptation, resilience, and risk management to improvessalalffarmers
andsmallcof fee growersd food security and wel
developnent of early warning systems for droughts is now being promoted by the Disaster
Risk Reduction communitwhich includeghe Coordination Center of Central American

and Dominican Republidor Disaster Preventionkfiown as CEPREDENAC) and
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INSIVUMEH. In recent yearsGuat emal a6 s institute lvas or¢ated the a |
Climate Services and Research Department to dewddp reports, andhreemonth

basedbulletins on climate forecast and food production.

Asia Meridional

Africa subsahariana

_Oriente Medio
y Africa del Norte

América Latina y el Caribe

Paises en desarrollo

Guatemala | | | |
I

I I 1 1 | 1

0 10 20 30 40 50
Porcentaje

Figure4. Malnutrition of children under 5 years of ageuatemala (2008) and other regions (268@06). Source:
Cleaves & Tuy. 2015:29

Throughout this thesis, | will show how most of the efforts @fatadvocatesndergoaim

at improvingthe quality of theclimate datg teaching about climate changad other
meteorological conceptgising awareness of tlexistence ofCS and promotingts use

As a result, logistical efforts of vulgarizing and-pmducing knowledge have intrinsic
value to the existence of CS and the relevance of the national meteorological institution
These efforts tend twvershadow the original goal of improving the livelihoods of peasants
and small farmeras well asother challengesThrough this cycle, the importance of
creating locally relevant climate information also dm@es vital todraw attention and

increase the demand
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Figureb) | present th&€S cycle In the inner circle in blue, dhow thethree mairactivities

that CS advocatesversee In the squares, | describe theechanismaised behindaid
practice. These goals are important to address because they do not always align with food
securityor food policy This diagram alseesponds to and reinforces the CS discourse
regarding the use of climate science for food secubityCS advocatesin their own
scientific community claim that CS can improve food security in a growing context of
weather variability and climate chantpey firstfocus on producing and improygrclimate
datato provide a range of climate information for potential Ugethis moment, th&€Ss
advocatesfocus on contactingther institutions to generate collaboration and reach
potential usersThen, m a secondphase,CS advocatesvork with potential users and
several organizationsto translate theclimatic data into useable and locally relevant
information. This also meanthatCS advocaterise awareness over the existence of CS
by implementing aop-down, bottoraup approachThey do so byleployingthe LTACs to
coproduce tailored information and prodaggoclimaticbulletinsfor departamends and
municipalites Thethird phaseof the process refers to the communication and transfer of
the CS to the endser. They doso with the support of the crop advisors and the
agroclimatic bulletinsOverall, this process createollaboration and increases the number
of users and participants with whidBS advocateseinforce their CS discoursky

increasinghedemandof 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 developfBereridge et al., 2018prawing
uponfood scholarship debatean inform theCS discussionandprovide better ways of
addressing the CS initiatives on food security. As a geographical waikpiteflects on

the scale of implementatioby putting into question thefforts of delivering locally
relevant CS anthe procesthrough which these scales are decided updmat this means

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

into the analysis can provide new discussions, insjghnd valuable knowledge. To
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produce locally relevant CS alsequiresfocusing on the middlemen, which includes

researchers, technicians, and decisitakers at an institutional and national scale.

1.4.1 Objectives

1. Examinethe process of implementation CSfor food securityn Guatemala.

This objective explorethe CS cycle andow CSadvocates operat8ome of the questions
include:Who participates in thESimplementatiorproces8 What are their beliefs®/hat
do they consider and what do they neglect? HbiwCS advocates understatite
Guatemalariood syster Is the Guatemalaimod systentaken into account in the process

of developing the agroclimatic bulletindf it is, how?

2. Explore the relations of power through knowledigat existbetween Guatemalan
institutions and the scientific communitiget aranvolved in climate forecast and

food security.

In the process of developing the agroclimatic bulletin decides about thmntent and
informationthat is used? Who contributes to the discourse ofttBParethediscussions
shaped and guided I6yS advocates

3. Examinethe effects thathe implementationf CShave in shapingtte discoursefo

food security programisi Guatemala

By exploring the implicatiosof implementing CS for food security in Guatemala, these
objectives aim to reflect on what it is to be expected from CS. What are theffsicks
generated bthe current ways in which C8ebeing deployedthstead of evaluating if the
CS are welcommunicated or if they ateeededoy the farmers, the researdflects on
wider unexpected effects

12



1.5 Literature reviewthedevelopment otlimate serviceand its implementation

for food security

The development of modern climate knowledge and its subsequent implementation in
health,water,disaster risk reductiomgriculture and enerdyavea relatively short history.
Although technological advance in the past decades have been undeniable and vital for its
development and rea¢bhynch, 2008)in the past century prominent climate scientists such

as Bjerknes, Rossby and Wexler have created a strong institutional apparatus that facilitates
communication and improgglobal climate knowledgéEdwards, 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
commuirities to discuss the potential uses of Ef®witt 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 dedl disciplines throughout
different states seemed to be a straightforward process, in practice it has presented several
challengegWebber, 2019)

The first struggle comes from the variety of ways in whitle CS have been
conceptualized within the interdisciplinary social science scholarship. For instance, CS are
understood to be the expertds provision of f
that have the capacity of positively affecting local comriem{Nost, 2019)they are also
understood as havi ng trélaed dataanformatfon, prgducts,d uc i n g
or knowledge that -maki ma, apll e&n@afydPillinerc i a loinc
2019, p. 62) Other scholars examine the use of CS in managing climate related risk
(Vaughan & Dessai, 2014Empirical studies in Africa have defined CS as tools for
decisionmaking that involve the transformation of climate information into relevant

advisory services capable of assisting individuals and organizgfiafiset 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

13



development of relationshgetween organizations and communitiBsuroncle et al.,
2019; Hansen et al., 20140hat is to say that CS in agriculture become and are defined by
what the communities and organizatiomgolved agreeon, 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 rid aid a

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 proviepspdacts

t hat accommodat e t o (Keeley209pNest, ROILANd inccehse@nt 6 s n e
offer and demand. In this sensemeCS research has also focused on a need to implement

new business models that bring together the private sector with clietatied aspects for
financi al support whi | e f ebnaesnetdi nign far asu b ucr i
enable CS to reach its us€Larosa & Mysiak, 2020)However, the variety of users tends

to become problematic as this aspect will also change the natime@$. For instance,

CS for peasants and humanitarian programs implies public CS information. On the
contrary, CS for innovation, private monoculturasd 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 tendrteglect other social challenges. For instaric@Siareconsidered

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

private? If CS areprivatized, the question is about knowing to whom will the cost of
acquiring CS be transferred to: the food producers or the consumegfatemala, the

mixed implementation of CS that involves the pulgigvate entities also generate
unexpected and undesirabl e out omsinldysoves uch as

its citizens othedisempowerment of peasants among other effects.

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

understandingbout CSevenby relying on the private sectdRegarding user awarengess
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Lourenco, Swart, Goosen, and Strgét16)have stated thaheCS, as a producthave no

solid definition and that this dniguity reflects on the variety of namtesat CSaregiven

by its userslt is a product that is still in the making and relies not only on the climate
communityoés understanding of the product, as
users, and other stakeholders turn out to have different understandings or exyseotatio

what i s meant by oOclimate serviPereelsétaland t he
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 wik& are nor to question if they should be

developed alongside communities or through private investment and innovation to raise
awareness. What | am pointing out here is that regardless of the discussions presented
above,CSaref i rst and foremost a -echucdlsystemtbdatvel ope
collects data, models physical processes, test theories, and ultimately generates a widely
shared understandi ng o(Edwards,2618,tp.e@ndctmatitheg | i mat e
are being introduced to other scientific communities and socialized by heterogeneous
communities of potential usemsho 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 whe@S come from and what they are, mestexamine

who their users are. Then, we could potentially understand why CSausenger 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 differexgtors anepistemic communities.

1.5.1 dimate servicefor whom?

The current and potential users involved in several Global Framework for Climate Services
meetings have included state ministers, research institutions, universities, and private

enterprisesWorld Meteorological Organization, n.d., 2014a, 2014d)ese meetings
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provide a space for discussing the potentisdthat CS have for improving decision
making on food securityyater,health, energy, and climate hazards. However, in practice,
the implementation of CS often loses focus when the potential users become heterogenous
and ambiguousSkelton et al(2019)state that there is a vague notion of who the users are,
and although their typology includes a wateddiverse publig | will focus on agriculture
alone. The CS and agriculture literature has focused on peaddathuri, 2023;
Bouroncle et al., 2019; Loboguerrero et al., 2018; Hansen et al.,,20t4jenous
communitiegAndersson et al., 2019; Ayanlade et al., 2017; Lemos et al., 2@@R)nal
meteorological ministriegLahsen, 2004) policy-makers, humanitarian organizations
(Andersson et al., 2019; Muller, 201dhd crop advisors working either with extensive
monoculture in the USAHaigh et al., 2015; Lemos et al., 20bf)with smallfarmersin
tropical countries like Belize or Colomb(BHaines, 2019)

Aware of the interest and potential use tttat CS represent for all these actors, it is
important to examine if the heterogeneous nature of the users in the agreedtimrechas

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 | would argue gseeora second challenge.

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

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

such as vulnerability, resilience and adaptabetween different institutions and epistemic
communities. At this momenitt 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 sucE&sarebeing incorporated into new
areas and are meant to be 6taughtd to others
a wide array of actors and scales that include the producers, distributors, and consumers.

In this sese, the food scholarship could potentially provide a new perspective to the CS
community, as will be seen latersactionl.6. It suffices to say that sharing understandings
between the CS community and food advocates could potentially help in identifying those
user s. Part of this researchos interest 1is
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and agreed upon by the institutions and international organizations and examining how the

technascientific discourse permeates national discussions.

1.5.2 The challenges of communicating and transferrimga@e Service® the users

Although CS users can be well defined by scholars or narrowed down by programs of
development, the challenge of communicatibatween epistemic communities or
transferring climate information to tbe users has proven to be difficult. Lately,
researchers who focus on peasants and $anaiershave explored the implementatioh

the LTACs. After a successful experience in Senegal, the LTACs were implediant
Colombia(Loboguerrero et al., 2018)he 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 decisiongegding farm and business administrajboboguerrero 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
elewhere(Daly & Dilling, 2019; Haines, 2019)Overall, the Colombian case study
emphasizes the importance of incorporating local organizations to better identify the
c o mmu n meeds and demands. However, along with positive learning process, there

have been other discussions arothelCS andheir effecs in agriculture.

Alongside participatory methodspme researchers have also focused on the coproduction

of knowledgeas 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 knowtettoe t

early warning system in developmdAindersson et al., 2019 practice similarly done

with typhoons in the PhilippinggEwbank & 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 prodHeises, 2019; Taddei, 2012jaines
concluded that the Belizean case dhighlights
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postcolonial agriculturaindustrial relations, land tenure, and the reliance on international

networks and donors in the development, promotion, and delivery ebusear e nt ed CSO0

(Haines, 2019, p. 56Dverall, regardlessf the outcomes of coproduction of knowledge,

a key component of building trustith the inhabitants was the inclusion of their local
knowledgg/Andersson et al., 2019pther ways of improving trust among the communities

was through thenplementation of a twavay communication system that allowed constant
communication(Knudson & Guido, 2019; Vincent et al., 201&lthough building up
channels of communication and involving indigenous knowledge provedatarbportant

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 limitationgAndersson et al., 2019; Ayanlade et al., 2017)

The capacity to transfer CS also demands institutional flexibility that eases the process of
communication. In this regardmportant 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)-or 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 athe International Research Institutismould 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 socidynamicsforcing itself to shift continuously from an active to

a passiveale. This kind of institutional flexibility is also evidenced in a case study in
Jamaica, where information was better transmitted thrgugtainecellphone messages

and calls and not in the conventional ena&y radio broadcast or workshops as it was first
conceivedKnudson & Guido, 2019)However, these processes of participation, and the
necessity to work with heterogayus actorsillustratesome 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 produdtcase 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
action, despite the fact that the scientific
those that systematically depoliticize it, focusing exclusively®nit ec hni c al di men
(Taddei, 2012, p. 260)requently, 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
Apubl i ¢ ome 0d¢ e p{Tadder, 2082 pn 26POCS products usually undergo

most risk due to fragile reliabilitpAlexander & Dessai, 2019; Taddei, 201Exploring

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 adwseork 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 arsdeiminate CS among their clients located in

the corn bel{Lemos et al., 2014)nterestingly, 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 hadjained trust from their clients and through constant and direct
communication they had a crucial role in bridging the gap between CS and fériaigts

etal.,2015) I n a different context, advisors in E
CS provisioné[and] expressed apprehension é
incompl ete knowl edge (bdands, 2019gmh 51 0ley woslld on st a k
comprehend the limitations CS have in their country while also pondering the
conseqguences that every farming decision had on peasardgsramadl | hldel Id this s 6

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 baesenork 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 Awho foster knowl edg é€uidoxtcah, 20iggye. and
288)while also enjoying a degree tlist fromthe farmers. In contrast, gaining trust has

been a challenge that some institutions have had to overconuealwdth 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 institstjglay is also worth analyzing.
While there is a general agreement on the need to develop flexible institutions when
addressing risk management or resilie(@eove, 2018)this aspect also demands further
analysis that enables its implementatiopriaxis 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(Bfouglas, 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 re#iiieslow or oppose the desired
flexibility. In this contexthere is a complex relation betwette agency of thendividual

and the common agreements that take place in these institutions that shape the ways in
which they functionWhen exploring the implementation of CS, it is useful to understand
that institutions ofnternatonal OrganizationghatBroome and Seabrooke (20E)alyze

are created with specific capacities fit for particular aims and purphsastis to say that

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

considering thanalytic capabilities that allow thetthe middlemen and the institutioto

h e

make anyState-or problemi n  whi ch t heylInthip snsa iNSIVUMEE gi bl e 0

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

information and technical advic&éhese institutions also nka use of ambiguity to better

work with diverse interestand goals theymi g ht have. (WeB6)wnd Dougl as

Br oomeds an d2012)aralgsis @ iostitetions is relevant and palpable when

the middlemen and other technocrats discuss food insecurity across scales.

In practice, oop advisors also deal with a diverse group of users, with different
background, contexts, and interests, whether they are extensive corn, sugarcane, palm oll

or banana monocultures in the USA and Central American coufBmsAlez, 2019;
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Haines, 2019; Lemos et al., 2014y smallholders. In other wordi)e CSs arebeing
inseredin different places regardless of the ecological particulafgigs, micreclimates)
and the historical and soepwlitical context while trying to adapt to a global food system
thatdoes not function as the G8vocatesissume it does, nor does it share the principles

of inclusionotheé desi red of i mproving the Ilivelihood

Overall,communication antfust become a twway path, on the one hand there is trust in

CS productds quality from the wusers and pro
given to the providers by the enders. Regarding the former, some research ésars
managing expectations and The tager, bausesognthehe pr o
institutionsd flexibility, a way of handl in
allow change instead of being rigid and overly hierarctii@abve, 2018)Communication

and trust with communities is one important and complex aspect of implementing CS,
however, there are also differences between and within epistemic communitaee tiabd

worth acknowledging.

1.5.3 Critical approaches tdiate Servicegrom theglobal Northto the globalSouth

Researchers have examined how implementing CS usually results in maladaptive practices
and a lack of critical reassessment thatdéapable of challenging the existing assumptions
(Webber, 2019)In this fashion, it is important to consider heywistemiccommunities
operate. In doing so, this work understands an epistemic communitgigaak of experts

and scholars with recognizaddshared knowledge on a specific topic and the capacity to
influence decision makinfHaas, 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 thussmiands looking at ways in whidhme CS and food
scholarshipis negotiated and agreed upbetween 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 explamats, understandings, and ways of approaching a common
topic of i nterest. They do (Braomet&Seabradkee a pr o
2012) We can observe these challenges whies climate communityclaims an
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understanding ofthe importanceand preponderancthat weather variability has in
agriculture,while neglecting thatural hunger has many other factors that produce it
(Taddei, 2012)and that other physical elements such as solil 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, ifferencesbetween epistemic communities tend to grow when one considers
the global North and global Soutfihese differences and relations between the global
North and Southespond to ideological differencésat materializen several waysThey
originate from theaundeniable pursuit for development that is seen as a teleological path
thatends inWestern modernitwith its ideals and principles. This idea of modernity shapes

up andprioritizes certain ways of knowing and doing over otheargeating numerous
effects. For instance, couies from the global South tend to follow guidelines dictated
elsewhere while dealing withconomic constraintn this fashionSemazzi (2011yvarns

of 6warm beginningsd in the i mplementation c
the effects it has in eroding trust from the users, the researcher also risks neglecting not
only economic constraints, but priorities set within national ririesas well as other ways

of working. These priorities and constraints wexencedby 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 oldrdhiable and cheap methofisowe

et al.,, 20170 assess and manage peakdanguepopulationthan 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 | esson related to the
because researchers are not as homogenous as they would like to(balsea, 2004)
Brazilian researchers made <clear how they h
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 researcheftahsen, 2004) Unl i ke Ecuador 6s <case
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meteorologists and healtbractitioners, the Brazilian case study examines differences

within the same epistemic community. In otherwords, i s not only about o
about climate knowledge and raising awareness, but also about managing the differences
between the global North and global Solthether there are economic constraints or
political conflict wit hi thesda chadlengesaaise calbferpi st em

attention

Furthermore, it is important to acknowledtd® internal colonial differences that are
particularto each countryln this caseit is important to examine the Guatemalan context

to better understand if and how the CS projethforces ideas of modernizing rural
Guatemalalt also demandassessing ifhese initiatives rejedtaditional practices that are
usually considered by state actors to be backwards and ineffloi@uatemalaGuzman

Bockler (1969)al so <criticized | iberal teaching 1in
promoted individual development over the soci8iynilarly, 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, militaiesz supported by
evangelical groups during theiral development projects the Civil war era These
projects of development from the second half of2@ecentury were known as the poles

of developmentave been well documentésichirmer, 2010; Ybarra, 2018h 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 throughsthefuechnescientific

discourse of development.

As seen in this sectigithe CS scholarship has shown how @#tiatives haveoffereda
range of discussiorabout thdimitations and challenges their implementation practices
However, they have aldmeenconditioned by théelief and trust that CS advocates place
on their productsThis means that the empirical datad study cases mentionabove
could alsogain new insighfrom study cases on food security and broader critical food
scholarshipln the following section | will provide a brief literature review of the food

scholarship in gener al an din gadialare mal adés f ood

23



1.6 dimate Servicesm acomplexfood system

Food unavailability, as Amar t y arare§/ewause ofddockissecurify:i 78 per
cent of all malnourished children under five in developing countries live in countries with
f ood s u(inipdramsetel, 2012, p. &nd Guatemala is not the except{@ieaves

& Tuy,2015)A f ood system ap pthednkagds amohgahe prodactom,s e s o n
di stribution, an@ngranoeta., 2éig,tp.idphelpfutd understand o
hunger not only as failure of theagriculturalproductioncomponenbut by the complex
relations between all the linkageResonating with the analysis of CS as a process of
production, translation and transfer, floed systemapproach irthis thesis providean
overview of Guatemaléd s  spolitical a@ontext its postcolonial legacies, and food
scholarship onclimatesmart agriculture all of which have repercussion on food
production, distribution, and consumptidior instancein chapter oné briefly reviewthe
Guatemalan food production pvovidea context in which CS advocatesrk. Later in
chapter five and six, | draw upafimatesmart agricultureesearchandpublic policyto
explore thdatest approaasof agricultural and rural developmesitound the world and

shed light on the Guatemalan case.

At this moment, itis important to understand thatree scholars have approached hunger

through food scarcity atifferent scales, regional, household, and individivallman &

Kates, 199Q)In their work, Millmanand Katee x pl or e f ood shortage as
availability of f o o ¢. 1wanddrstinguishafood poventydtbeatd r e gi o
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 thatuithellabor, appropriation, war, diseases,

climate variation, but also mismanagement, greed, corrygdioh ignorance. It is also

i mportant to mention that Afood poverty may
as ethnic, caste, or social class gruor in marginalized aggregations of households

wi t hi n (silmaa& Katas, 1890, p. 13These househasdvill not command food

even when there is food withinthe greasi mi | ar t o Dreze and Seno:
(1991)which refers tahe 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 chang€Clapp & Cohen, 2009; Ingram et al., 2012pme, likdngram et al (2012)

argue that one can | ook i rhasbad ontp@duditnemde f i t s 0
consumption by increasing yields and lowering food pri¢éswever, they also raise

concern over how Hse aspects can overshadow thgact that distribution of foodstuff

and resources have on the environmeEatlowing this concern, organizations such as the

FAO and Guatemal ads gover nment sblaionsthaa!|l s o p u s
increase efficiency and production (eigiprovement of systems of irrigan, access to

hybrid seed 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 toréeplore 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 workmdth

more importantlythink about systems. She argues that thinking about syptewigdes an
alternative approach to t he pahsfrercausento st i c r
effect, to |l ook at thi ng@edadows, 200% p.Bpimdand under
toVandana Shi (2049 Meadows stategjthdestern science prioritizes a

reductionst approachthat compartmentalizes knowledgalthough this approaclof
compartmentalizing knowleddes generatemuch benefit to society it has also produced

the effect i n which society sees&blowever, contr ol
system thinking allows us to see the system

us to rethink and restructure them.

Her work and conceptualization of systeisithususeful before moving intand working

with the food system. First, &y st em i s ai peaple,tcellsp mholeculles, or g s
whateveri interconnected in such a way that they produce their own pattern of behavior

over time(Meadows, 2009, p. 2A system can also be affectiegrestrictions or triggers
causedyexternalforcesSecond, systems fdAhappen all at onc¢
Thus, a system lens allows the researcher to see in a holistizewayse it considers the

elements and the interconnections that allow movements of such elements as well as the

25



purpose of the system. For the food system, its purpose has been to provide cheap food for

urban dwellers.

For food scholarship t he system i n tHecehaf acBvyies inwlneslinr ef er s
producing food, processing and packaging food, distributing and retailing food, and

c ons umi nlggram etcad, @012, p. 28nd includes the act®winvolved in such

activities.For Christopher Yag2023,p.66) f ood systems are fAcompl ¢
and multiscalar, incorporating a diversity of material, social, economic and political

processesao.

Wider food scholarshiprovides a frameworthat also allavs us tosituate Guatemala in

the global dynamicsAs we will see throughout this dissertation, @©® areaimed at the
productioncomponenbf the food systenfhjowever is worth considering that malnution

and food insecurity are a product of the wider logic of the food systexsemainpurpose

has been to produce cheap food to sustain affordable living in urbars¢eoster, 2000;

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

the food regime theoryMcMichael, 2009, 2013Wwhichisc har act eri zed by At
intensification and spatild x pansi on of ¢ api(Roaxi A088tp. dH ci al re
These wider dynamics thiaiod scholarships concerned withllowsusto gain perspective

andquestion how the implementation of CS in agricultigrehaped by and adapted to a

food regimeand food systerthat has its own principéeand purpose

The food regime is fAan organizing principle
were Athe world food tr agrce, Bnaosnpassedhan evergh a g
widening expanse of commodified agriculture and an associated deepening of the
consumpt i o({cMichadela2013,qp.2R2). dhe food regimalsoidentifies the

changes the food systems has experielgecbrrelatingmajor events likehe industrial

and green revolutioalongwith the political interests and trade policies set by the most

influential nations of each epodBy identifying three moments or shifts in the ways food

and trade were managed dmalv these shiftailtimately altered the global food system,

Phillip McMichael describes thretbod regimesWhile the first food regime is arguably

situated betweeh8701939 this research focuses time second and third food regimes
becausetheymakkey events to compr eh dhmesetwdtegimes mal ad s
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wereshaped and triggered by the AUS/ foreign a
WTO/ free trade a n dMcMiehaek 2309, 2003 Cueemtly,ctlyeo
development of #ourth food regime driven by Chinese politisseing put into question

however for this research it is not taken into accoMaMichael, 2020)

Despite alll the diff er eGuatena | au&entcentexthisMar x 6 s
view of the process by which capitalists acc
predation and t (Mavey, 2006t p. xviy ecsfo naad £est swd t h Gu at
history in two broad ways. First, Mayaommunitieshave been continually displaced and
dispossessed from their lan@@ockler & Bockler, 1969; Castro, 1952; Guzman Bdéckler

& Herbert, 1970; Martinez Peldez, 2009; Pr&tivdova, 2011)Secondfor elites and

Spanish colonizerSu at emal ads Imeantkhe land hach horvaarcept i§ it

hadindios® to work the landPradeCordova, 2011)The enclosure of the commons that

Marx lived throughand analyzed in GermargiFoster, 2000and England would produce

an army of labourers to be hired as wage workararms. 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 w@ages. Newman &

Crossgrove, 1990)Thesegeneralreadings remind uBow agrariarcapitalismhas been

reproduced under similar dynamitdsroughout the wod . For GuatGSsmal ads c
advocateshould not takdor grantedthe effects that capitalism has on the food system

they are trying to work withBecause the food regime has permeated most githe

world, thenext section offers a review of the contradictions the food system bears and are
applicable to the Guatemalan food systémthis regard, it is therefore important for the

CSs advocateandt hi s di ssertation to understand the
enabling, and reproducingndgl dbahnt radapitteal 1t o
geographically sensitive approdyah2083,p o food
67).This resonates with Webberdés concern with
how this concern Arequi r es (SaR. Webhed 20Oigp.t o pub
144) Overall acknowledging the food scholarship that discusses policies, governance and

3 Mayacommunitieshave been calleididios,colloquially used in a pejorative way. In this text | usedinect
translation of words used by Severo Maez Pedez and other Guatemalan scholars of the time.
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system thinking is vital foICS advocatesand the implementation of the agroclimatic
bulletins when working for food security. In the next section | will provide a brief
di scussion on the food systemds contradi

literature.

cti
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As previously mentionedCS advocateslso operate in a capitalist agriculture whose
effortshave beemo develop andesist thenatural limits to food productiofhat 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 agrisuitge

the first food regime. These differences include a process of commodifying (@dsteee,

2003) a need to accomplish a formal or real subsumption of ndgoxel et al., 2001&nd

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 mark8toddard, 2015which have incorporated

fictitious commodities since its origin.

Industries have managed to come around some of these limstatiowever, agriculture

and food production must be distinguished from regular industries in the sense that
agriculture dealsvith natureand natural processd®oyd et al. (20013letail the difference

bet ween the formal subsumption of nature
materi al properties a(p.d5)pbandtiiegealsybsumnionmfa |
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 substituitionismisTaspect becomes much more relevant
and palpable in CS products due to its absen¢koAgh the introduction of agrochemicals

and other mechanisms to control nature, along with the increase of the industrial reserve
army (L. F. Newman & Crossgrove, 199@)orks asa coverup for the unsustainable
production processes the food system has develbpgém et al., 2012; Weis, 201@he

CSs advocatdsecome agents and active actors in this wider food system.
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Despite the fact that extensive monoculture and-agpitalist system still enjoy fame
regardingits productivity (Gobierno de Guatemala, 2028pcializing the risks taken by

the industries puts to doubt the efficiency that these industries claim t¢Weis 2010)

Tony Weis (2010) among otherqIngram et al., 2012pgree that the efficiency the

industrial food system claims comes with undervalued costs. For Weis, the Transnational
Corporations have increased the commodityos
it becompathanahideed codmniordoim yt,i mée ,s eMegarcee and
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)hese discussionsot only shed light on one
incommensurdke differencein which CSs advocategperatethey alsoput into question

the impact that the commodification of fobds in the livelihoods of people upcoming

chapters, these differences genematcticalchallenges in which crop advisors a@&

advocatesre 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 mitigétionso-Fradejas, 2015)

but they have also been studied as causes of land grabbing in Latin America and the
Caribbean(Borras Jr, Franco, Gémez, Kay, & Spoor, 201&nid 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. 327Amidst these discussions, the question is who are the communities

and people who artaking the risks and suffering the effects of tmventionaland

dominantf ood system? I n the next section | pr o

production system.

1.6.2 Guatemalathe food systenmand thefood producers

Independence frorBpanishdominiondid not translate into improvementsiatligenous
rightsand livelihoodsIn his bookLa patria del Criollo,the Guatemalan Marxigtistorian

SeveroMartinez Peladeguestionsii | ndependence [ was|] truly a |
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simply a means parif dei Omqldo @MartinezrPglaez, B009, g 7Bhis

Criollo6 s h o meéets sothedsuatemala made by and for the Criollo Elitessehonly

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

from the CrownlIn thisregard, Martinez Pelaelemonstratethat Independenceid not

change the colonial systdwmt built upon it For instance, whereas independent Guatemala

no longer had to pay any tributettte Crown in Spain compul sory |, abor fo
previously known asnandamientosiemained The violent cydes of Conservative and

Liberals that followed wera gni t ed by fcl acidlosandthemgiddlees bet w
st r @btd.apo275.

Mart2nez Pel 8ez | ater emphasizes that Libera
In doing so, they set in place violent mechanisntwoafrol,oppression and dispossession.
First, with the abolition of Indigenous commuihaldings thecriollo elites created mass

of displaced and unemployed people. Second, Liberal refarmogd foment apath of
growth through the creatiorof minifundios or smaller farms Sevee laws like the
reglamento de Jornaler@nd theLey de Vaganci@/agrancy Law)would benefitthe new
groupsof smalllandownersand help thenexpand their control and profit by granting them
access to slavike labor. Vagrancy LawforcedMaya peopldo work for low wages or be
sent for unpaid labor to develop infrastructure for the government of Jorge(Waidtnez
Pelaez, 2009)he growing number of unemployed and landless Indigenous people would
result in them having taccept any wage to avoid forced labor. Tlitseral erawould be
known as the coffee dictatorships perindvhich, according to Mairez PelaezCriollos

would finally have what thelgad fought fortheir ownPatria del Criollo.

In other wordsmonoculture farmsontinue tarely on lowwage labourland distribution
continues to be highly unequal, and the majority of the arable land belongs to a minority
who produces cropfor exportation inconventionaimonoculture farmsAside from one
interrupted agrarian reform in the 185Most 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 Statdespite late processes edmmercializatiof of peasats 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 Estadistica Guatemala, 2020). Although small
farmers and peasants are key prossdd 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 lads.

4 Jose Luis Rochfocuses on the effects ofigration in the countryside wherebymesasremittancessent
by immigrantshas an effect afsingthe prices of rural land despit@lapeasantization procegalditionally,
the relatiorbetween peasants and their lands is transformed when land ownetsagd &s mortgage to pay
coyotessmugglers
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Porcentaje de superficie cultivada con maiz, frijol,
y arroz
Ano agricola 2019-2020

m Maiz
m Frijol
Arroz

m Otrouso
agricola

Figure6. Use of agricultural fieldCorn (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 becauseftireghangdgrom one
document to anotheFor instance, the diversity of the categories in which food production
actors are sorted resp@tdo t he pr od thenearket and &rd.clretkisssensep
according ta conversation | had with a SESAN offigitle Guatemalan government has
divided the producers into four groups, infra subsistence, seibsés surplus and
commercial producers. However, @able 1 shows, in the 2000s, infrsubsisence and
subsistence farmers wewmnsidered awne category and represented 53,3% of the
registered population. The commercial producers were also divided into small and big
commercial producers. This-oategorization gives the illusion that land inequality is not
so severe. If one takes into accoti@ landless, the infra subsistence, and the subsistence
producerof Figure7, theyaccount for more than 770,000 households or nearly one and a
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half million people(Ministerio de Agricultura, 2016).and census therefore continues to

be controversial because it is embedded with a history of land dispossession, a neoliberal
food regime and racisrfAlonso-Fradejas, 2012; Grandia, 2014; Pietilainen & Otero,
2018) As wecansee intable 1 andigures 7and8 is that these figures war

Tablel. Typology of distribution of agrarian household, 2000, 2006, and 2011. Source: National Institute of Statistics
20192020. p. 78

N° hogaresPorcentajeN° hogaresPorcentajeN° hogaresPorcentajq

Sin tierra 190.388  15.40% 68.988 6.10% 164.097 12.60%
Infra§u bsis}encia 659.922¢  53.30% 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%
Pequefios comerciales 66.752 5.40% 236.904 21.10% 228.621  17.60%
Grandes comerciales 26.129 2.10% 53.075 470%  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)
*Latipologia realizada en el estudio de Taylor et al. (2006) considera a los hogares agropecuarios de subsister
distingue entre el nivel de infrasubsistencia y el de subsistencia, como lo hace el estudio de la FAO (2010).

- Infra subsistence producers
*  Small plots of land or no land
6l%or | ¢ all
1454 565 ata _
. * No access to credit or market
— Subsistence producers
- Surplus producers
33% *  Access to credit, technology,
. market.
39% or _ Commercial producers - Only the bigger commercial
>16 029 44% producers have access to
international markets.
Bigger commercial producers
- 23%

Figure7. Configuration of Guatema food production according to the Ministry of Agriculture, Livestock
and Food (2016).

InFigure7l represent the data provided Table MAGAOG s

1, which is retrieved from the National Institute of Statistics where infra subsistence and
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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 acquiskiignit corresponds to

categorizations and recategorization proesas mentioned above.

Finally, from Figure8, | emphasize that although commercial producers wigphesent

3% of all producerghey own 65% of the arable land, while 97% of the small farmers
45,2% subsistence and 46,8% infra subsistence and 3,2% surplus produemrpy 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
needsThe images also convey institutionalized ideas whereby commercial agricultural is
linked with the use of modern infrastructure. Furthermore, the isnabesen for the
governmental reporshows the difference between the surplus farmers who have the
capacity to hire men in contrast with subsistence agriculture in whéckvork relies on
unpaid womenthat implementraditional methodsn smaller plots to produce food for
selfconsumption.As Chapter 4 also points out, the categorization of the agricultural
producers also happens with the CS initiatimed CS advocates which tendpmduce
undesired effects. Understandably this recategorization also responds to thgemetes

nature of the food producing sector in Guate
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46.8%

Agricaltores fmliares
de subsislenciy

Figure8. Typology of types of farmers. Sour€&nso Agropecuario 2003, INifEPoitica Agropecuaria
20162020, p. 37

Despitethe Peace Treaty of 199&nd the consecutive creation BONTIERRAS 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, MAGAOG s | a
production points out how the subsistence gufih subsistence producers struggle with
one of the lowest yields in corn and beatf out of 23 worldwide. The report mentions

that banana farms have the highest yields in Central America, sugar cane occugfes the 3

5 The Peace Treatyigned in 1996, it put an end to 36 years of war. The conflictrlefe thanfi200 000

peopledead 626 massacres, 430 villages ,andf50000 efugeds 1. 5 mi |
in Mexico (of a population of 8 millio)(Nelson, 2010, p. 88)The peace process began 1@86ing the

presidency of Vinicio Cerezo ithe first democratic electiorssnce 1998. Thetruth commission later stated

that 93% of the victims were at the hand of the Stideas, 2007)

6 FONTIERRA or Fondo de Tierras is an institution thatrks 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. :Famtierras.gob.gt MarcR023 to access

website,write the address as is
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place worldwide and palm for oil also has one of the highest yields in the world. This
measurabl e and arguably 6objectived data is

are modern and highly productive.

The short overview of Guatemal ads rur al | ar
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 echbedd

in politics regarding food productiorChapter fiveexpands on how modernity and
development have been a tool of control used by the government and military powers
(Copeland, 2012, 2019%® nd f or this dissertationds inter
initiative in Guatemala 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.

| 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 compositidhe farmers. The

data becomes unreliable and can be used by each institution for different pultpigses.

with this data, and in this context thatGuatemaldhe advocatesre working to improve

food productionfood securityand farmer8livelihood.

1.7 Dissertation outlia

This thesishas beerdivided into six chapterdn chapter twg entitled: iRendering the
collision of theclimate infrastructure and the food system obsergabl@resent and
discuss my research approach and methddss chapterwill first provide the
methodological considerations which inclutie research methods and personal reflection
of the influence that my professional development and lived experieadein this
research. The methsdelected can onipake sense if thegre organizednd analyzed
through a theoretical framework. In this manner, seclgh develops the theoretical
framework used to nk& sense of this research. For instance, it detioesepts like policy
regimes, collisions, and the middlem&mally, it develops a section on powerhktetter
examine the relations between farmers and the scientific commanidybetween

technicians and experts of the two policy regimes.
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Chapter threeentitled:filmplementing the Climate services in Guatemala, expectations vs
realityo, focuses onone of the main objectives; it explores he process oproducing
translating andransferringthe agroclimatic bulletins in Guatemall. examinesthe
mechanisms and techniques used by the CS advocates to raise awareness, vulgarize climate
knowledge and cproduce agroclimatic bulletinglowever, it alsgpaysattention to the
diversity of participants, the discourse that CS advocates carry anéyha which they
evaluate their efforts and outcomddis chapterdoes the exercise afomparingthe
expectations that CS advocates have of the CStivtlgroundedexperience 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 bZS advocatesand CS community in general. It is also a chapter
developed with the purpose of providing a solid contextualization ofthelLS hae

developed in Guatemala since 2017.

AThe promise of cl| i matigthestiderovchapterdouravheredi f f er e
raise questionsegarding howCS advocatesverlookthe issues witlscalesof operations
and the tensianthat arisewhen transitioning frommacroto micro scalesAs the title
conveys, the promise of CS is a belief @@&canfunction despite the different challenges
that occuracrossscales of operatiomhis chaptemlso encouragethe CS community to
consider other questiong/hat if local scales are not the best approacltCtradvocates
to focus of? Canaglobal cesire-and discourse of adaptatioof improving food security
by informingthe most vulnerable sectors of sociabout climate changeally translate

to practices that respond ttmcal needs? What are the practical implications of
implementing modern climate knowledge to municipal needs? The chdptdifies
several challenges regarding conceptual mutability armbnceptual dilution to name
couple- andreflectson how and wher¢ghe CS advocasameetwhenimplementing CS for
food security across different scal@erall, this chapter shows thatking about CS for
food security and adaptation becomes more challenging at-sdate than it does at a

macrascale.

Chapter five or ACl i mate coloniality, an ex
col onial and n e m®flectsoe hoa, Bspitg thechallenges af making CS
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locally relevant,CS advocatesontinue totrustand implement nevCS initiatives. They

have expanded their number of LTACs and increaseautimder of participants every year

since they first arrived in Guatemahisthapt er dr aws on Far hana Su
climate coloniality to dissect the si@éfects that are not taken to account in CS research

in general, and in Guatemala in particuladevelops on climate coloniality to evince how

CS, as part of the climatmart agriculturdrend, createssynergy with capitalisnand
colonialism to the detriment of the majorifyurthermoregurrent CS initiativereinforces
colonial legacies and the neoliberal Guatemalan state that claims to assist farmers and
Maya communitiesThe capacity that a technological apparatus has of erasing historical
and presertday social issues are also examined throughout this chapter that tries to
understand whyCS advocatescontinue to believethat producing locally relevant

informationprovides a solution to food insecurity

Finally, c¢hapt erclinsaie gservicasprovides dn loviermidwi ofthee mairh e

findings of the thesisThesefindings areorganized according to thkree instances of the

CS cycleof production, translatigrand transfer oflimateinformation.However, the goal

of this chapter is tprovoke questions among the CS advocateksfuture researchers of

the subjectregarding new ways of thinkingboutand implementingCS. To do so, this
chapterengagesvith recentfood scholarshiphat drawsofFoucaul t 6 s thei opol i t i
concept of agrobiopolitics tmanage societieginally, it reviews and reimaginesnew

definitionfor what theCScould be what theL TACs areand 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 advocatesavigate between two global issu€s the one hand they are concerned with
weather variability and climate changad on the othehand,with food production and

food insecurityGuidedby their knowledge in climatology and meteoroloG 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 db 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 Agroclov@immittees (LTAG) 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 focusesn detailing the methods used to inquaed navigatethrough the
fieldwork. It alsoprovides a theoretical framework and methodology used to make sense
of the data and to justify the methodisis important to state that this research does not
intend toprovide a recipe to improve the delivery of @%this sense, the reseagdins a

degree of liberty to examine the process of implementation with no prorarses
compromisesThis means that | am a researolBois free to reorientiie 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 thigaagroclimatic
bulletinsand CS userdHowever, this does not mean that | neglect the small farmers and
peasants, nor do | 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 anehew participants to engage witlhs the analysis and empirical material

will showin the following chapterghe middlemen havenpactin CS initiatives and in
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the livelihoods of peasants withoatwayshaving direct contact witthem.As a result,

some of the effecigeneratedby this initiativeare nothose the CS advocates would expect.

Overall, this chapter aims to provide a theoretical lens capable of exploring, identifying,
and observing howCS advocatego about implementing climate knowledge for food
security. As mentioned in the beginning of this introduction, the workGBatdvocates

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 fridiging, 2005)
tensiongMcCann & Ward, 2012; Temenos & McCann, 2012, 20&8gollision as | have

called them and are assembled in a web that is conditioned by the food and climate policy

regimes thainfluencethe outcome of the process.

Divided into four sections,section 2.2provides the methodological consideratighat
situates me as researcher in Guatemal#his section ldiscussthe research process in
relation to myprofessional development asemvironmental enginedralso reflecon my
professional and lifexperience whickallowed me tounderstand my prejudice towards
governmental entities in Central America as wellhaslimitations and opportunities that
environmental engineering hatdthe process do research. This section also presents the
methals from which | gatheand organizedata.Eachmethod has its own strengths and
weaknesses; thereforecsion 2.3reflects on the limitations met throughout the research
and defines thecopeof the researctBection 2.4 provides the theoretical framework | used
to make sense dhe archival work, semstructurednterviews,and the observations | had
of the meetings and forums | participated This section mainly focuses atefining
concepts ofpolicy regimes, collisiorand abyssal linas well asthe middlemen and

institutions

2.2 Methodologicatonsiderations

As an environmental engineer, | 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 droveuahg to st
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plant health and production. In this sense, my academic work has focused on food
production: first | focused on resource and waste management practices in banana farms,
then, through soil analysis, | would evaluate the salinization process and othed minera
parameters of agricultural soil under arid conditions in Spain. This positivist approach in
which | have felt comfortable working with alsoftlane with several other questions

unanswered.

The qualitative research that geographical studies implement provided me with instruments
capabl e of Aabsorbing, sifting through, and
partici pati on (Tragy,i2020,ip.BWhehwere etheiwisegnot available or
relevant in past research experience. Qualitative studies also includetesmoot long

term immersion, similar to my experience living in a banana farm in Guatemala. | recall
my experience as an environmental engineerGimtemala because, despite being
concerned with environmental quality performance, | could not avoid looking at the
working environment, labor conditions, governmental relations with private companies,
the impact that international consumers hadnisnoculture 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 bringe 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
Nicaragua and the dictatorship that censors and forbids any kind of social resgarch
anythingthat might resemble journalisnn this context, | 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 chall
As a result, an interpredtae paradigm or constructivism drove my first steps of this
research as | could empathized with every p
t he worl d a §lraay,t2020,rps51)\sttow being jodgmental. This holistic

71 am a Nicaraguan born in Honduras. Under different circumstances and othepstitical conditions |
would have done my research in Nicaragua.
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understanding would have me moving betw€&hadvocatesCS participants, and other

actors who are criticalf the process.

In this context | would also consider mysatf outsider to the CS initiative. This means
that | am not a CS advocatois trying to push forward the CS initiatives. However, as

a fellow Central American | have deep and personal interest in the process€s that
advocatesindergo to produce CS and in uncovering the potential results and effects that
they havein food security in general. This interest comes from my experience working in
agriculture along with my concern with the effects that climate aand 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 | have of the Central

American governmental institutions regarding reliabilifgyernance, and their efficiency.

The distrust | 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, | did my research thinking that the current CS initiativesithaba

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 questioni@&thdvocateds e f f or t s
to focus on the delivery dbcally relevantCS enables me to set aut a different path,

one that tries to identify and explore the implications that are otherwise left unquestioned.

The combination of lived experieneas a Central Americarand 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 wig@icany, 2020, has not left me

indifferent regarding the State, their officials, social justice, and food insecurity in general.

It al so means | should be fAthoughtful about
research and thinking p ovides ang with aTdbgres of i b a g g a
knowl edge about Guatemal anédés soci al convent.i
me to be better prepared to analyze fApartict
only then move toward grander statements and thedfieacy, 2020, p.31). Without the

baggage, | would not be able to identify these circumstances or their value to inform.
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In the next subsection, | will discuss my process and experience of doing research in food

security in Guatemala. | reflect on my position as an external observer, one that does not

bel ong to any organizati on, @#&cuskiont Effors® t o fige
join these discussions and participate in the L$AGd other meetings or get hold©$%

advocatesand other participants without losing track of my objectives were at times
overwhel ming. The idea of dAstMdgnn&Ward hr oughc
(2012 calls it, evokes these efforts of navigating around and through the policy regimes |

will discuss in sectior?,4. To systematize the data gathered from these experiences |
triangulated archival analysis, sestructured interviews and participatory observation

methods described the following sulsectiors. Along with the methodsmention below

| also made useof a personal agenda to keep track of my thoughts, feelings, and

impressions as my research process happened.
2.2.1 Studying through

AStudying througho for this research meant t
space created by th€S advocateshat had fimerged the climate knowledge with

agricultural practicesist udyi ng througho will become mor e
the methods. In section 2.4, | revisit the i
to the particularities of the fieldworkFor instance, o the one hand, the LTACgea

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 ETAd@vever they

are a mere glimpse of what has been done for the LTAC to function. These bulletins do not

reflect everything thathas been talked about in the meetings, and despite sometimes

showing a picture of the participants, sekeamagesio not say much about the iadliuals

who attended, their thoughts or engagentetite process.

It also meanthat the food systemvaseverywhere despite efforts to confine it to th®-7
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 static computer program, and offices. In contrast, the malfunctioning

food system could not be contained in similar ways. In this manner, as researcher | was
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following actors and policies instead of focusing solely on the elites or the vulnerable
people(McCann & Ward, 201Pmai nl'y because the field Awher
text 1 n which the phendleeyn2020, pollcoddnatdbey may b

contained nor refrained.

Having set the gaze further away from the CS products themselves and into the food system

in gener al brought i mportant I mpressions anc
say that, once | arrived in Guatemala, to talk about hunger felt like goiate in a
conversation that had already taken pl ace. I
bunch of organizations and technicians working on the issue. Although the climate factor

and CS were indeed the new additions, they were incrediblyesnnalproportion 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 newspapsdrpPeridodicowas 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 archptest left

behind on the walls (like the one Figure9), social events (see picture leifjure10), 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 repoaisatlyae

and propose new ways of tackling hunger.

Concretely, the post note of the picture ifrigure9, was a paper leliy 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 impossiblattend to

every food related meeting happening in Guatemala. The advertisifggafe 10
(frequently reproduced in the newspaper) adgwoduced the discourse tfabd insecurity

had surpassed governmental capacity and had to rely on civil sdtigtyg senseas Rose
(2001)contendsimages provide information if one understands the value of knowing the
sites of production, circulation anaudience For instance El Periédicg is a daily

newspaper mostly read by middilass Guatemalans wlgenerally agree with the idea
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thatthe government incapable of ameliorating or improving food seiyu The advert

called for donations by promoting the highrformance 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 Guatengikailar toCS advocateds e f f ort s t o
raise awareness, hunger also had other actors doing their part and participating in different

ways.

Figure9. The MAGAffices in Escuintla. The picture shows a pibshat 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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Figurel0. Advertisingn Guatemala's newspaper. It reads: Calories for Life. 1 calory equals 1 Quetzal.
Source: El Periddico

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. |
had the impression that my lack of promises and results (asr@swubdrivenparticipant)
was unappealing tmost ofthe CS advocateand selfishon my part A way of tackling
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this sensation was by using the methods | had to my disposition in the best possible way.

In the following section | 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 tl&S advocatésavailability and on their
willingness to participate in the interviews andhare 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 proalesgdace.

In other words, | follow the traces that build upon the idea that climate change and food
insecurity require atechnologicalfix, andthat CS are capable of providing suciThis

research process of following policy resembles whaCann & Ward (201psays is to
Astudy througho. Doing so demandssuctirdde tr i an
interviews, and participatory observation to provide different perspectives on the subject,

as a way of achieving results that can complement each other and not tte\akizgle

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 thatcluded other participants of the LTA@ho would provide insight

or participate in these meetings but were not directly in charge of producing the
agroclimatic bulletins. In other words, the primary soumessee the whole cycle of the

CS andare vital for the existence of the LTAGvhereas the secondary sources contribute
to the process but are not actively advocating for theReégarding lie primary sources
theseare not homogenoud-or instance,INSIVUMEH is in charge of supervising

Gu at e ma teaofogical manditions and providing weather forecast, and MAGA
oversees food productio@IAT, which was also aprimary sourcehas therole -as an
international research centeof providing experiencesupervigng the creations of the

LTACs and evaluatg their performance for improvement.
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The secondary sources tharticipate in the LTACs andontribute in the agroclimatic
bulletins are much more diverdban the primary sourced his 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, | show the methods
implemented for this research in correspondence with the source of informatidme On t
one hand, primary sources provide direct experiencESfThese sources have been
esential to my research because they have experience of the implementation process since
the first LTAC in Chiquimula in 2017. The secondary souveere also important because

they complemented the researbly providing other perspectives and ideas that were

usually left aside in the LTAC or in the wider CS discourse.
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Table2. Methods implemented in the research and the sourcasf@fmation. Primary Sourcefers to the institutions that are actively pushing forward the climate services.
Secondary sources are collaborators and contributorslbutot oversee thprocess of implementatioffhe ist of participantincludes MAGA Ministry of Agriculture,
Husbandry and FogdCIATCentro de Investigacién de Agricultura TropitdSIVUMEHNational Institute of Seismology, Volcanology, Meteorology and Hydrology; SESAN:
Secretay of Food Security and nutritiah

Methods Primary Source Secondary source
Discourse analysisql nst i t ut i o Institutions
grey literature
T MAGA 1 SESAN
T ClI AT 1 Food and Agriculture Organization (FAO)
1 Accion Contra el Hambre
1 World Food Program
1 Agroclimatic bulletins, reports, governmental policies, and mandates
Semistructured Officials and statq Officials and state bureaucrats from:
interviews bureaucrats from:
1 SESAN
1T MAGA 1 World Food Program
1 CIAT T FEWSNET
1 INSIVUMEH 1 Universties
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Participa
observati

T LTAC

Escuint

CensSuo

Forums, meetings and workshops:

1 Central American Forums on climate change and food security a

others

1 The Crop Monitoring System
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While the archival work is done to gather data for image and discourse analysemthe
structuredinterviews 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 informatiorthrough interviews or reportsfrom
INSIVUMEH, MAGA, SESAN and CIAT. Unfortunately, apart from regular
conversationsvith MAGA officials involved in the process of writing the agroclimatic
bulletins theydid not grant me the opportunity to interview thdespite agreeing to do

sa

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 perspabty
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 prodee a robust source of information to analyzealffo prevented

the results obtained from being overly specific or shallow and adjusting to-soalé
policy regimes. Admittedly, | went into the research recognizing the challenge and
potential failure of not being able to access and/or assesscommensurable data and
observations between what the different actors of each policy regime could provide.
However, | also thought that the empirical data cqugboint areas of interest for further
guestioning and reflectiohe methods | will discusselow are organized on how this
research has been developed. | first began with archival wrich was the method |
implemented from beginning to eiidThe participatory observatidregan once | arrived

in Guatemala and in the governmental facilities or zoom meetings | was invited to. Finally,

the semistructured interviewselied on the participants and were mostly done in person.
2.2.2.1 Archival work

Thearchival work involveseports and research done by different institutions involved in
food security and/or CS that shape the discourse. | examined reports done by the WMO
since 2009 with the creation of the Global Framework for Climate Seivewitt et al.,

2012; World Meteorological Organization, 2014c, 2014b, 202@) subsequent National
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Framework for Climate Service®avies, 1990; World Meteorological Organization,
1974, 2010, 2011Y)o the Latin American region that focused on the Caribbean countries
(World Meteorological Organization, 2013a, 2014#)e Central American region
(Buontempo et al., 2020; Euroclima+, 2019; World Meteorological Organization, 2013Db,
2014g, 2014a, 2016xand finally the Guatemalan scofidansen et al., 2014)These
documents provided valuable data regarding the discourse, objectives and other
characteristics thagertain tathe deployment of CS. Equally, if not more valuable were the
reports recommended S advocategand some secondary sources in the interviews.
These documents mostly focused on the process and challenges of implemerdimdy CS
the LTACs (Bouroncle et al., 2017; NavarfRacines et al., 2020)r evaluating the impact
that the CS have in Guatemdfairaldo et al., 2019; Herndnd€uevedo et al., 2022)
other sources were reports that focused on food se{Qtggves & Tuy, 2015; FAO, 2016;

FAO, OPS, et al., 20184l these reports were available online on different websites.

In this dissertation | have also read sevezpbrts done by international organizati@nsl

analyzed theirelation to Guatemalan governmental reports to better understand how the

CS discourse is produced and reinforcech er ef or e, I decided to ex
National Development PlaiGobierno de Guatemala, 20BdM A G A twe most recent

Institutional Plas 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, 2021n 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 mentied above. The way in which these bulletins are written and
presented responds to the demands and conversshgthin the LTAC, however, these

di scussions are also conditioned by the part
chapter 5). Overallthe agroclimatic bulletins contain general advice on agri@iltur

practice that take into account the climate. For this research, | have read most of the
agroclimatic bulletins created in Guatemala sincer’201 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 itselfere it is distributed and to whom
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(Rose, 2001) Furthermore, Fairclough argues that critical discourse analysis is also
capable of | ooking into |l anguage and Aits in
capitalist societieso (p. 1) . He calls for
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 natapable 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, ilapter four | 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
methodologes, and efforts to attend the issue of interest needs to be framed and aligned to

the ways in which the Guatemalan state operates.

Participano b ser vati on thus demands c¢cl ose fAattenti
pat i ¢gladriery2010, p. 117%0 that one notices things that cannot be otherwise
observed. In other wordthe 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 |

would improve as my fieldwork progressed because | could take better and faster notes
Participant observation also improved as | progressed in fieldwork because it demanded
getting acquainted with the processie participants, and the dynamithis would also

allow me to ndte themessages communicated by the participants in subtle ways that

could easily go under the O6radaro.

In this sense, patrticipating in meetings and forums on CS and food security not only
provided direct I n fsubjeantauttitialsongave Mmeothetopportangty t h e s i s
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 intertvithrough language, body expressions, and
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behavior (Herbert, 200Q) This method thus demands a balance between emotional

investment, as a researcher and the theoretically informed analysis required in academia.

In the LTACs, | would introduce myself as a researcher that was trying to understand how
CS worked and the impatttey had on food security alsospoke about the interest | had

in understanding the challenggamplementingCSand that | would take notes during the
meetingto learn fromthe experience in generdlalways said | was studying geography

but also mentioned that | was an environmental engineer. | was awadexperience
would also confirm that introducing myself as an engineer made tfeghmore at ease
because it meant that conversation would be kept between techniSians. these
meetings involvedow-tier officials, | did not take anypictures,nor did | record the
meetingsand names of any of the participant®wever, | didfollow an oral consent
protocol before interviewing anyonefter the meetirgy In Table 3 below, | detail the
variety of meetings and forums | participated on and in which | implemented the method
of participant observation. These meetings are divided into categories according to the
scale of operation they focus on. The col umr
were about and whether the CS or food security was prioritized. The fourth column
provides a list othe organizations that participated in each meetihdike the LTACs
meetings which were held in person, most of these meetings were widir®an.
Regarding th& TAC WhatsApp groupl was made part of once | arrived and introduced
myself as a researcher. In this grabe CS advocatesvould share different tyyseof
weather and climate reportSome participants would share information or videos about
food insecurity or related temergencies duringthe rainyseasoror related to volcanic
eruptions-. This group was also used to inform and invite participants to future LTACS,
various kinds ofvorkshopson climate change and adaptation or job openings. Rassy w

the group used for political comments.
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Table3. Meetings and participant observatioh K S 02 f dzyy

& a S Snameyofhe mdkBgs Nekticipatad ini Kné Fomeetings are uploadedn the Facebook

page of theComité Regional de Recursos Hidraulibothis table CEPREDENAC stand&dardination Center of Central American and Dominican Republic for Disaster
Prevention. INSIVUMERNational Institute of Seismology, Volcanology, Meteorology and Hydroldg@A: Ministry of Agriculture, Husbandry and FOMEP: World Food
Program; FEWSNET; Famine Early Warning Sitemork; SESAN: Secretary of Food Security and NutrEid®: Food and Agriculture Organization

Meeting

Scale

Topic

Participants

Forum

Macro 7 Central

American Region

CS for climatechange and foo

security, disaster risk reductior

CEPREDENAC

SICA (Central American System of Integration)
INSIVUMEH

MAGA

National Meteorological Institutions

National Agriculture Ministries

Mesa de agriculturg

y café

Macro 1T Central

AmericanRegion

CS for agriculture and foo

security

INSIVUMEH
MAGA
National Meteorological Institution

National Agriculture Ministries

Sistema Nacional d

monitoreo de cultivo

Mesoi Guatemala

Food security and CS

WFP
FEWSNET
MAGA officials
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SESAN

| NS I VU MEHdvecates

LTAC (Escuintla) Micro i Municipal | CS and food security Crop advisors
CSs advocates

Meteorologists

LTAC (Centro) Micro i 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)| Micro i Municipal | CS, food security and climal CS advocates
WhatsApp group change Crop advisors
Numerous institutions such as FEWSNET, W
MercyCrops, CIAT, Bioversity, FAO and SESAN amo

others
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2.2.2.3 Semistructured interviews

Thesemist ructured interview is a method that
di ver se r an(goaghuwst, 2040, b J04is ihfarndal tone allows interviewees

to give open responses. Most importantly, sstnictured interviews can be used with
other methods. Despite their advantages, stractured interviews are subjected to the
intervi ewees avVv aonheatibndeveldpgd between thie pagicidgant and n
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 intervieweto another thus altering the conversations and the overall quality of
the interview. From my research experience in Guatemala, | noticed that implementing this
method was much more challenging withungadult officials in their 30s than with recent
graduates in their 20s or senieb®tween 50 and 60 years of ageor instance, recent
graduates were open to talking about the rolegtheernmenhad during the Civil war or

their experience navigating the organizafidmerarchicalchartand 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 lmeady kept their jobs throughout several differpresidential mandate
contrast, adults in their 30s and 40s would not grant me interviews déspitey
previously agreed to talk amalding 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 wke work mainly involved the development of @&re

more reticent than those who had several other projects going on. In these decded

not to push myself into interviewingome of thes€€S advocates and respected their

discretion, mainly because they would also allow me to join the meetings and LTACs.

Before my first interviews &lso prepared guideof questionsand observations to share

with the different interviewees regardless of threle and institution. The guidehared

some questions regarding the use, promise, and challenges of implementing CS in
Guatemaldut 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 interviewy Icjuse attention to the
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interventions that would divert from the reports and archives | 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 onlygbtonhen the
conversation had created a better environment, as suggesteadiyurst (201Q)I also

left tougher questions for later in the conversation when | saw an opportunity to intervene.
These opportunities were sometimes brought up by the interviewers, in other moments they
hinted at an opening or provided insighto a topic | had not considered before or that |
considered too sensitive to start with. For instance, it was surprising to hear complaints of
corruption and governmental inefficiency by some officials. | was particularly surprised by

a young agronomistho told me that it wagatural 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).

Semistructured 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 questiopdsed.

This allowed me to consider things or certain aspectised€S and Guatemala that | had

not thought of before. Overall, | had the opportunity to interview governmental officials of
severalinstitutions, national academics, and several reseaobe technicians from
international organizations (s€able4 below). The informal interviews refer those that

were not recorded or that lasted less than an hour. Informal interdigovecluderegular
conversationd had with low tier officials; therefore, discretiormand anonymitywere

important for protection.

As a researcherdlso made it clear that | did not haaeonomic or technical resources to
improvethe process of implementation of A8y focus of understanding the process of
CS was only to provide a new perspective to challenge what was beindrdtiie sense,
some of the CS advocates lost interest in lbug others did connect in a better and more

honest way.
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Table4. Semistructured interviews (informal interviews marked with *)

I nstituti (Type Oof ficial Encounter
Il NSI| VUMEH |[Nati ona/Met eorol o¢3

CS advocat3r*
SESAN Nati onalOf fici al 2

security
Cl AT l nterna/CS advocatil and 1 i

Uni ver si dgNati onalAcademic 1

Land2var

FEWSNET I nternalFood secull
warning

WF P I nternalFood secuil

ASOPUENTE |[Nati ona|/NGO food 41

MAGA* Nati ona/CS advocafl?*

Craplvi sor |5 *

Techniciannd *

The method ofamistructured interviewwas challenging asn outsidebecause imeant

that theCS advocatewere naturally reticent to share information or grant intervidvesut

the challenges of th@Sinitiative. However, participants and other governmental officials
who were notCS advocatesvould 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 povevgnor
small talk about sports and foodll these topics of conversation also generated a degree
of trust in which the participant and | could share our personal interests dbh&srdgork

and my researchThese conversations also encouraged me to reflect further on the
individual struggleghat each technician or statéficial endured their wishes andheir
ideals. This made me realize that, similar

not a homogenous group either.
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Overall, semistructured interviews were vital for this research despite the general
challenge | had of taking notes and keeping up with some of the information. Permission

to record the interviews usualbpincideswith the job stability of the intervieweéalso

noticed that recording interviegs alsomade them feel less comfortabl this sense, |
sometimeshad to decide between taking notas fast as possible, risking losing
informationor recording the interview and losing informatioecauseofte i nt er vi ewe e
decision to withholdnformation.Finally, | wouldfinish this section by saying that despite

most interviewees not demanding anonymity, | have decided not emys# theimames.

This decision comedrom my personalconcernwith job instability inGuat emal ad s
governmentAside from naming the institutions involved in the CS initiative and those

who participated in my research¢go not use any names or concrete working position.
2.3 Scope and limitations

Some strengths of the qualitative research
wher e ot her wi se I coul d not . However, igo
combination of conscious notetaking and structured methods which in turn can only
improvewith practice and organization. While these aspeatsbeimproved over timg

the challenge with qualitative methods also manifested in the difficulty to grasp the limits

of the so called 6éobject of studyo6é. After a
even a promise whose origin in the WMO downscales to the crop ejyieasants, and

small farmers. As | talked with academics, technicians, NGOs representativ€&Sand

advocates realized | would not be capable of talking to everyone involved in the process

and forcibly miss out on insight and expetes.

Aside from a couple o€S advocatesvho refused to be interviewed, | 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 mtaces. In this sense, if my reseatedfocused on a small
village in the Dry Corridor or the highlands in tHepartamento®f Huehuetenango or
Quiché the experience with these government officials would have beerediffbut so

would have been this whole dissertation because it would demand other methods to
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measure yields, decisianaking 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 wha€S advocateare doing.

| am aware that the limited access | had to intergemegovernmenbfficialsis 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 reflectungon 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 | had anttlypogh me further in these
directions. Overall, throughout my research process | 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 itts¢ place ldentifying and reflecting on

the implicationsof implementing CS for food securitg a way of thinking about them

from other instance3he next section | will discussobilize the theory used to make sense

of the results of the methods | leagtiscussed so far.

2.4 CS,the hinge between climate forecast and food insecurity: exploring the

interactions between the policy regimes through policy mobility

TheLTACscanbedefineddse phemer al spaces of knowledge p
(Temenos & McCann, 2013, p. 34@here participants are first taught about modern
climate science through theduclimacomponent 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 advicestaall farmers andmprove food security.
According toCS advocateghis process is framed as purely objective and technical. It is a
place where technicians and experts use #erience, knowledge in agriculture and
their newly acqued 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 tags areconditioned by social dynamics, history, colonial legacies, and
power relations. In this regard, McCann and W@@IL2)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 thstatanand mobile

nature of policy making because policy const
and are constantly fAbeing assemblwadg,0 dipsass
43).

McCann & Ward (2012and latefTemenos & McCann (2012so developed the idea of
fistudying through instead of studying up and focusing on the colonizer or elites or
studying down and focusing on the vulnerabl ¢
being capable of following stories, objects, people, and discourses through different sites
at various moments of the day atioughout theyear. In this ensemble of knowledge,
ideals, and intentions thatake upthe CS, | follow actors and study through by having
previously developed an awareness that @at 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 Organizagoare

the result of friction or collision between two separate policy regimes, the climate
infrastructure and food system policy regimes. As a result, | identify and locate multiple
and heterogenous institutions and bureauevatsare working on, moving, participating,

or observing the implenmtation of CS on the ground. The@middlingd technocrats
(Temenos & McCann, 2012, 201 3jreet level bureaucrglspsky, 1980)or as | call them

the middlemenbecause middlemen include technogrgtssernmental bureaucratand
international experts areresponsibleof teaching, spreadingnd implementing policies.

They are in between the Elitesd/orhigh-tier officials that research thafistudies up
focuses on, and the vulnerable communities that the CS comrhasityostly focused on

by fi tidying dowrm (McCann & Ward, 2012)

In this light, some new questions begin to manifest. For instance, what doesant
logistically and epistemologically, f&ZS advocate® make the LTAG function? What

are the techniqueabatthey 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 andrRehy?is researchoissions

and silences are also valuabtaurces of informatiomiStudying thraigho allowed me to

move between temporally constrained sites, or ephemeral spacabé& DACS, regional
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and nationalCS forums, thd. TACs, theWhatsApp 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 &l advocatediscuss 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. Theylgugygh numerous variables of the

two different policy regimes, the climate infrastructure, and the food system. These policy
regimes are thenélangeof things that include different groups attors, objects, and

literature thatshare 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 professivhald ar e responsi bl e for
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

p r o c(elaas, 8007, p. 3Forinstance, whileCS advocategenerate climate scenarios,

the FAQ FEWSNETand SESANamong othersput together the Integrated Food Security

Phase Classification (more in chapter fotwr)project the number gfeoplewho will

become food insecur®verall, CS advocatestechnicians and state bureaucrats are all
A6osolsutairooredd actor s, of t dvicCanm&Ward, 2012,eps sur e t
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 knowledgeugtiod,

socializations, governmental reports, the market, and institutions. One can say that
observing the transgressions in t®ge5CS prod
brought forward in her work on friction which | wileview and use tdevelopfurther in

the section a friction andcollision in section2.4.2. However, | will first turn to the role

that institutions andCS advocatesave in this initiative. The next section provides a

framework | used to address them.

63



2.4.1 Exploring institutions and middlemeeliveringclimate services

In his work about turning climate sciences into a service, Adtiganne (2017points out

that CS advocatesand the WMO have clearly developed strong arguments on the
pertinence of using CS for current world challeng¢arjanne argues that the process of
deploying CS is based on Anarrow assumpti on
(2017, p. 1) largely left unquestioned. | would add that human behavior and food
production are ngtredictablenor can they be easily modelled as weather and climate can.

Work done on the act of decision making offers the complex view of how pe@ie

deci sions not only based knowledge but Afin
(Mccormack & Schwanen, 2011, p. 281Kpwever, other scholars argue that dexisi

making isinevitably limited and conditionedKevin Grove (2018) describes bounded

rationality as the limits to knowledge in which a person cafuligtgrasp and comprehend

a phenomenonGoing further,Grove cites the work of Hebert Simdmata r gues ft hat

decision taken in the absenaktotal knowledge are natrational but are rather rational

within contextual [ i mi t-makerswhosate embeddsd inappl i es
compl ex environments that human r @tovepnal ity
2018, p. 14)

In this sense, assumptions about human behavior are examined in this thesis to evince the
challenges of merging the policy regimasan individual and institutional scale, but it

also allows reflection on the influence and impact that CS has on food policy. Currently,
CS advocateseem to be unaware of the effects they have on public policy about food
security; they also lack reflection about this tofiernandezQuevedo et al., 2022CS
advocatesnanifest, both in their reports and in interviews, that their initiative is focused

on logistics, outcomes, and future go@lsraldo et al., 2019; Hernand€uevedo et al.,

2022) This left other topics and challenges neglected (b.ge,t f unct i oni ng of Gu
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 aheroactors of the food production
component. As chapter thredll 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 eXxprecieck

& Seabrooke (2012) and Mary Douglas (1986)vide insight on how institutionare
conditioned into being outcorrmiented, 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 fidi sagreements between
the one hand and a section of the gener al
dissertation also lingers in the gap existing betvasaademics, engineers, agronomists and

met eorol ogi st s. Douglas goes on to portray

t
p

t

parties to a debat e c aiiDouglasalO86wh3Irheretore,e ot her

identifying this deafness as a mechanism used to build collaboration between institutions
has been one of the implications | sought in the fieldwork. Whéremenos & McCann

(2013)referred tomut at ed pol i cies as the fAgatherings

assembl ageo (p. 347) , this research has i
mechanism used to maintain collaboration at different scales of operation despite existing
tensionsbetween policy regimes (in chapter fourdevelop this discussion omhat |

identified asconceptual mutability).

Maintaining a certain policy responds to the nature ¢hatate servicdor food security

has of being a program of development ttzatiesideas, beliefs, and a powerful discourse.

In this sense, | also engaged with and draw from the research that focdseslopment,
specifically agricultural rural developme(Escobar, 2012; Ferguson, 1993; Li, 2007)
These scholagwork provided valuable experience on how institutions make use of
categories and produeghuman subjectwhoresponds to the solutions that organizations
and governments armasked with anctapable of providing. This classification of the
fhuman subjectallows institutions to organize a rather chaotic environni@ouglas,
1986) however, it also results in the oversimplification tbe rather heterogenous
environment they work ofmore in chapter three). Additionally, Fergugd®93)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 producesidéd f ect s t hat transcend the 0s
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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 deygday work with citizens
(Lipsky, 1980) State functionaries or street bureaucrassMichael Lipsky calls them, are

in direct contact with citizens, farmers, and peasants in cotdnastnagers whose goal is

to provide measurable data and resulks mentioned above, the meetings ti:8
advocatesand other participants hold in the LTSs arethe sites in which these street
bureaucratsmergeclimate 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 fdlowing section | will discuss how the CSy materializing into thagroclimatic
bulleting pr o d u c e s-fillell tretatioaship between territorial fixity nad place
specificity and gl obal f |(%emenps&MeCaant2013,n s ,
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 I6@$ractice, the advice on food production
that is given at awunicipal scaleollides with the globaflood system dynamics.

2.4.2 OnFrictionsandcollisions

The tensiongproduced by the exercise of abstraction that technicians undergo to merge
climate knowledge with ideas of food secuatg here referred to as collisior@ollision
produces an image of a rather violent encounter whtahjs moments not yet so evident

or clear. Tsing, in different yet pertinentmanner talks about friction to refer to those
spaces in between where things happen. Her work manifests how these spaces, if well
examined, carevealhow globalism and localism are translated. She argues that instead of
continuing the debate fAover whether sci

and

ence

i mpositionso it is more important to Al earn

ismadead mai n(Tsed, 20850 m 13)Friction therefore evokea site in which

things happen and epistemological differenoesifest.

Over and above Tsingds conceptualization
collision, for this thesis, also refers to the space where violenesidets are engendered
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as we will see in chaptethreefour 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 techngoolitics as a mechanism in which tradition is modernized. To a
certain extent, cprodueng knowledge in the LTAE€is also a way of reaching, absorbing,
challenging, and changing traditional knowledge. The LTAC became a place where one
proves the quality of each par Wwesterncpnaatet 6 s
knowledge taespond talimate change problems. Second, she argues that the differences
bet ween scales matter in the sense that:
to see their success, are alsoscalke k i n g (psing, ROO% p. 57)The £alemaking
project in this thesis will be discussed in chapter three andvdware | 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 I@weiguson, 1993)especially in a
weaken neoliberal Guatemalan Statesideeffect is that, instead of auditing politicians
and hightier decisioamakers over food security and climate change policy, most of the
research and discussions have focused solely on +states and on vulnerable
populations As a result, these studies have undermined the role that politicians and
decisionmakers haveegarding theCS, to focus onthe disempowered and vulnerable
citizens. This means that building upon the idea that CS can grddoally relevant
climate information to improve livelihoods produces manageable and convenient projects

for thedlitesin which the status quas 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 climatecenarioproduce things? What kinds of things? To narrow my
search for collisions | have represented the policy regimes with two separate circles and
with a line that represenBoaventuraDeSousa Sant oso6s colhecept
abyssal line is an imaginary line that creates a division between what aswkmswledge

and what does not. It also reflects capitalist interest because it divides those research
guestions worth asking from those that are aligned withstaigis quoand that offer

conventional solutiong:or this thesis and Guatemala in particular, collisions occur in the

67

of



LTACs when tensions between global discourse and local demaodg with the

differences between policy regimessult in unwanted effects that are detrimental to the

vulnerable people the CS are aiming to as#iss where the CS and climate change
discoursdbecomes form of disciplinet hr ough t he cgooopfofsttemeats i on of
that structure the way a thing is thought K6 &
(Rose, 2001, p. 187X ollisions contrary to thedea of frictions, are not so innocent

becausehey are programs of development thantinue to imposeractices and ways of

thinking. Chapter five will furtherexplorethis concern through the concept of climate

coloniality.

Having identified the primargourcesf information- above in section 2.2, | have also

situated them in the policy regimes they belongitthough the abyssal line the figures

below (seeFigure11-12) seems rather clear, the fieldwork experience showed that some
thingsdid not fall on one side or the other, but were rather occurring, leaning out in some
conversations, curbed, made absent or omitted. What | mean to saypisamadcro 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 discusbietfveen theCS
advocatesnd technocratshen implementing CS. However,atamisrca al e, Tsi ngo6s
of frictions is more helpful to illustrate the messiness of the process abtutheess of

the abyssal line.

In Figurell, | have chronologically situated myself in the Guatemala of 2017 prior to the

ti me when the first LTAC was i mplemented. We
its own discussions but also with different challenges regarding the globathand

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 norexhaustivelist of institutions and topics of discussions to start with in the

research process. In this sense, the figure shows a list of institutions followextdpics

they generally discuss and are interested in. Divided by an abyss#hdinmlicy regimes

in Figure 11 thenshowshow the institutions and topic change betweengtbbal North

andglobal South accordingly.
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In more detalil, the circle to the left (als@urell) 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 producatg cli

scenari os. I n contrast, Guatemal ads national

national scale of operation and relies on private weather stations and external provision of
data (the National Oceanic and Atmospheric Administration inUh#ed 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 notrakteorologists, 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 afdgnowing the climate

like traditional methods that use animals and insect behavior arathegiuelasat the
beginning of the year to forecast weatf{tewbank & Aid, 2016)

Global North
Global scale World Metearological Organization FAO, WFP, CGIAR, FEWSNET, CIAT

Meteorologist and climatologists Agronomists, policymakers

Supercomputers, global scenarios, numerical Food security, food prices, green labels, climate
Abyssal line projections change, cash crops
Climate Food svst
00d System
Global South 1
Global South infrastructure e
INSIVUMEH

regional scale

Guatemala Meteorologist and climatologists Maya farmers, peasants, landlords, agronomists

Weather stations, politics, Food sovereignty, land
economic restraints, national dispossession, crop
and local diversification

Figurell. 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 availabilityinput prices andfood 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 clirrst@art agriculture to tackle climate
change and build resilience. In Guatemala, below the abyssal line, there are other
di scussions that ar e diteeanddiffioult to addrésmnd discuasmong t h
for the majority of thestate officials. Some of these topics involve food sovereitraly

has been championed by Maya communi{iesclaracion de AtitlAn Consulta de Los
Pueblos Indigenas Sobre El Derecho a La Alimentacion: Una Consulta Globa),|2002)
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 glaistth Mhereas the global
South has peasants and other many other Maya
food production landscape is much more heterogenous and complex as peasants and
numerous Maya people are forced to cohabd rely on labor offed by monoculture
landlordscaused byand dispossession. Although there are agronomists within the global
South, these technicians can also be part of the Imperial®Swhitth stands for a group

of people within the global Soutkho promote ideas of modernization and food security

in detriment totraditional 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 dispsession, hunger and other barriers related to environmental laws,
tariffs, and competition against subsidized grains. Overall, the two policy regimes can and
havebeen operag separately, they are salfistained systems with their own components,

logics, principles, and missions.

Once the CS arrived in Guatemata 2017 throughthe 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 tHepartamentoghatwas hit hard by #amine of

2001 (FAO, 2016) Figure 12 tries to represent this collision. Although the two regimes
will now share the specific goal of improviygelds, livelihoodsand weltbeing through

the provision of tailored climate information, general characteristicthamdinciples that

8 Below | use the term intellectual vassalage which comes from the Guatemalan sociologist Guzman Bockler.
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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 fa€#$hadvocateand other
participants climate scientists and humanitarian and food isecuganizations would

each remain in their own corner. From the literature review | covered in chapter one, | have
not found any that has framedapproachethe 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.

Global North
FAO, WFP, CGIAR, FEWSNET, CIAT
Global scale World Meteorological Organization A ) i’
3 . . gronomists, policymakers
Meteorologist and climatologists
. . Food security, food prices, green labels,
Supercomputers, global scenarios, numerical climate change. cash crons
Abyssal line projections ee: P
Climate ,
Cloba South - : Food system
obal Sou
National and m raigsll:\mgture MAGA
regional scale ) X ) Maya farmers, peasants, landlords,
Guatemala Meteorologist and climatologists

agronomists
Weather stations, politics,
economic restraints, national
and local

Food sovereignty, land
dispossession, crop
diversification

Figurel2. 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 pesikt 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 aggology and ways of operating. They
carryaset 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 seity (Glrcan, 2018; HolGiménez, 2011; Wittman,

2009) adaptatiorfPelling, 2011)or resilienc€Bourbeau, 2018; Grove, 2018) 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 inconsistenclaghe figure above, the question mark in the middle
represents the unknown implications and the issues taken for granted of implementing
process of th€S for food securityn Guatemala

However, the expected interaction between regimes and the collisions that | have hoped to
encounter and render visible are likely to be produced by governmental officials and other
CS advocategither in academia or international organizations. As | will detail in the
upcoming chapters, themgirical work done can show some of the discussions
interviews or meetingsin Figurel3, | represent how the policy regimes meet, unnaturally,

by the work done by the CS advocates in the L$AG these meetings the abyssal line
becomes blurryCS 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 thaframse
discussions witnessedn the LTAC, orconversations | heloh privatewith crop advisors.

The topics | present in the figure belovere not part of the traditional discourse or in the
literature review | ceered. These discussions are thus situated below the line and hint on
the particularities that the Guatemalan context hastendapacity to shapbe process of
implementation of CSThe discussion below the abyssal line are those topics that have
been brough up by crop advisors in the meetings, while otiene discussed isemt

structured interviews with actors involved in food security that are nd@ $hadvocates

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. Reprodudeas

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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Global North World Meteorological Organization FAQ, WFP, CGIAR, FEWSNET, CIAT

Global scale Meteorologist and climatologists Agronomists, policymakers
INSIVUMEH MAGA
Meteorologist, climatologists, Agronomists

agronomists, engineers, physicists

. Future oriented, increase number of C5 users, Food security, food prices, green labels,
Abyssal line technical discussions climate change, cash crops
Climate .
- frastruct Food system
National and ln ras C re Maya farmers, peasants, landlords,
regional scale agronomists
Guatemala

LTAC determined by politics,
lack of resources
Modernity vs ‘culture’

Unequal land distribution
{taboo), no law on water,
precarity
Modernity vs ‘culture”

Figurel3. Policy regimes figure showing the participants and the topics of discussions above and below the abyssal

line.

Onthe left, discussions within the climate infrastructure involeciding on how to move
around the country thiew weather stations that INSIVUMEH possesses. There were a
limited number of weather stations as well as human resource to operatgibresgiez,

2019) Theaefore, the meteorologistovedthemaround depending dris technical criteria

but also on available and trustable citizer 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 ar@@lS advocatesaw 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, aedtede
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 converabatiohthe
location and reach of the LTAC were other participants and expkdsvould rather use

watershed, microclimates, and other environmental criteria to create the LTAC.
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In the same figuren the circle to right, below the abyssal line, the food system also brought
concealed topics of discussions. When climate knowledge was taught Eutlcéma
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
developmentplan that SESAN was pushing forwérdHowever, 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 asdfawsecurity it becomes violent against
western science itself because it produces overgeneralizations through limited scopes of
analysis(Shiva, 2019) Going further VandanaShiva (2019) criticized the idea that
gathering dataclimate data in this cases a form ofprodueng 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 igtiégn and analysis of data, it is a
knowledge that still finds it difficult to be integrated into other epistemic communities. In
Guat emal a t he s ethab Raverthe rcapdcity afuskakingi andndefying the

s y s t satm® giqde Sousa Santos, 2015, 2048 left unmentioned and whenever one
drives the conversation towards them the convers#bioic is changed or stopped. This
chall enge was also mani f es whwdpentyyweldorheed cr op
academi a, not those fisoci al s ¢ 1° Eimatty,i treet | but
participants in both policy regimes agree on the challenge of changing the traditional, in
theirwords,ficulturab practices. This issue is understood as a threat to the program and is
explained as thBunwillingness to become modérfmore 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 aidgth, McCann and War(012)agree that

® These topics of discussion came up in personal interviews | held with some officials as well as other

meetings | participated in. Some topics were brought up by the interviewees and others by me, however

everyone agreed on the importance of keeping saalsh developing a law on access and protection of

water and on land distribution.

10 some seminars in which MAGA officials participate, and | was part of, had presenters with claims about

using 6real scienced to assess and tackle climate <che

74



Apower creates webs and relations between ac

and spaceo p. 46. Therefore, I now turn to p
2.4.3 Seeingower 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 | identify and examine these collisions that do not have a
particular objectother than the agroclimatic bulletinsn office-other than théemporal
meetings of the LTAE or a particularstate official -this includesCS advocatesn
INSIVUMEH, MAGA, and CIAT- to talkto. | have tackled this challenge by addressing
power. Power manifests in the relation between experts and citizens, betweps of
technicians, and also between #higes 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 Aamong other things an
of discour seb6é a(Fascpegk, @013, p. ddinewspmeech gommunity

can not only encourage social and verbal interactions between different actors but can also

' imit and restrain them according to any i ns
meetings allowed me to track down who were the organizers and howssi@t was

guided accordinght. The type of language used, and the actors involved were also of

interestin theresearclprocess.

Therefore, to examine power also allows the research to differentiate ideology from
knowledge. Power creates a discourse that shapes how things are thought amgbacted

and it is not only exerted through force with policemen and prisons, but through claims of
absolute truth as well . By articulating i mag
claims of truth lies at the heart of the intersectiopad we r / k n (Roske, @08, @.0

190)I n t his fashion Nor onkess s/iedtherresdarcheryjihaware at e s

11 As chapter three and four show, | 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 alegperienced 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

i mplicated in the reproduct i offairctoigh, P0Ax ol ogi e ¢
p. 4647). 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 | mentioned before, the institutions and the government officials in charge of
implementing theCS arethe middlemerwho produce and reproduce the discourse and

ideology about CS. In their meetings and through their reports, practices, and language the
CSadvocates e c al | hRotonaffacud ndsct of conducto by whi
and aspirations to shape citizen behayior Campbell & Sitze, 2013; Foucault, 2013)

Instead okxertingdiscipliningpower, 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 inchapter five.

Second, power also has effect on the institutions that work in Guatethalaame

institutions that exert power over othemRegarding the effect that ideology and power has

on the institutions, it translates into the use and overuse of tecieificapproach that
prevents further reflections. For instance,
6objectivityd to address the issues at hand,
dood insecuré population The solutionghus bemme norpolitical andtend toi f o c u s

more on the capacities of the poor than on the practices through which one social group

i mpoveri s h(g008 p.d)tTheserptactices need the approval of the central
governmeni(Ferguson, 1993and resonates with what one of 88 advocatetold me

aboutworking with governmentatonstraintand havingtdgi wor kK wi t h twhat we |
ourdi sposition]o, ot herwise they would not be
four explores how institutions collaborate and generate agreements over ideas and

objectives despite difficulties concerning scales and concepts.

Overall, the theoretical framework | drew upon has prepared me for the fieldwork and
methods | decided to implement. It provided a sense of elasticity to my thought process in
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which | couldfistudy througb, 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 I imited and simplified versions of the ¢
work, and make aving. 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 demand$ small farmersn 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 includthe CS advocatestate officials and other participants involved in
the process of implementing and delivering CS, this chapter draws attention on other

aspects that affect the implementatwncess oCS.

Doing research on governmental institutions demandedefdttion and the capacity to
curb my negative perception of Central American national institutions to allow other
perspectives to thrive. Previous research experience | had that involved assitde @nd
autocratic Nicaraguan government would also prepaed¢o manage around potential
distrust from Guatemalan officials and the capacity to take cues when nEexgpite
havingunderstoodhe challenge of accessing these spdcalso considerethe need to

dive into these institutions to progress the discussion on CS.

For this research,iac o mbi nati on of i1 nductive and deduct
and abductive because it became a fAback and
carrying that hypothesis i nt ¢Tracyh2020fpi2€8 1 d of i
28). Without losing track of the main reseaprestion] have focused my interest on the

institutions and the middlemen because they are responsible of impleméftiagd

because they exert power that can change, shape, silence, and guide civil society towards

a desired outcome.

Overall, doing researcthat focuses on the middlemevho oversee the processes of
production, translation, and transfer of CS throongtthanisms ahclusion, ceproduction
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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 @S, or
implement initiatives with such principles. However, changing perspectiesadigms

as Beveridge et al. (201%hampion in their work, can also provide new insights and

refreshing questions to the process.

In the following chapters | will show how the idea of inclusion and citizen participation
does not translate into palpalaetions,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 abair political implications (more in chapter five). This
chapter provides a framework to grasp how institutions work, hegodrses are shaped,

and how actors navigate these assemblages. Doing so, it pushes forward the multi
disciplinary approach that Gadvocates have done in Guatemala in the hopes to reassess
their efforts and current objectives.
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3 Implementingdimate Srvicesin 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 Conferene8 of 2009 when the Wfld Meteorological Organization
(WMO) announced thelevelopment of the Global Framework for Climate Services
(GFCS)(World Meteorological Organization, 2012)s a resultjn the upcoming years

the Highlevel Taskforce established by the GFC®roduced several reportand
developed an Implementation Plan that would later be used for future CS initiatives. Since
then,CS advocatelsaveorganizedseveraktonferences around the world to raise awareness
about theexistence ansgalue that climate information holehen used to inform decision
makers and policymakers on various issues regarding water, agriculture, tisakter

risk reduction, and energy Some & these conferences include the &0Foro
Iberoamericano/World Meteorological Organization, 2018&)at involved several Latin
American countries, the Latin American workshop for CS in Safy Gusta RicgWorld
Meteorological Organization, 2014ghd a forum for the Caribbean countri@8orld

Meteorological Organization, 2013a)

As we can see above, the WMO focused on the
countries ar e especially at ri s k(Wald cl i mat
Meteorological Organization, n.d. p. Dfficials 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 Natiomd&ramework for Climate Services (NFC&Yorld Meteorological
Organization, 2014bjo work directly with each country at a time. In the years that
followed, several NFCS meetings were held in countries of Af\arld Meteorological
Organization, 2014f, 2018, 201%he CaribbearfWorld Meteorological Organization,

2014d)and Central Americ@/Norld Meteorological Organization, 2013@lthough this

range of initiatives demonstrates that thereetieeen wide interests and no lack of efforts

to implementheCS, 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 universitieatiral

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 imAbaginca. To do

so, Euroclima+ promotes tlikevelopment of theational meteorologidanstitutionsand

the use of C the Latin American regio(Euroclima+, 2019)To date, Euroclima+ has

already held several workshops in Central America and Ecuador with the collaboration of
Spainés meteorological i nstitutGuwat.enkFaolra 6tshii
National Meteorological Institutioii INSIVUMEH - and CIAT wthch 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 peapi® are the most vulnerable to
climate change remain unaltered. This aspect matters because the principles, established
undert h e Widdd vssion influence and define meso and micro scales of operations
while diminishing the colonial legacies and the diverse spoliical contexts. What this

means is that, despite designing a method that invites exenyo 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 #te collaboratorsf the CSthe procesdts uses, andthe

CS product or outcomesall develogdunder the banner of inclusion and collaboration.

This chapter has two objectives, on the one harmgsents an overview of hotve CS

are operating in Guatemala so that later chapters are easier to n&gtte.other hand,

it follows the discourse regarding tBepectations of usinGS for food securityTo do so,

the chapter traces and organizes the argument aroungritiogples of inclusion and
vulgarization of knowledge which are embedded in theodiseand practiceThe general
idea of this chapter is aldo contrast the expectation with the grounded reality of the

implementation process of the Ci§does so by dividing each tie following sections
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into two parts,the firstaddresses the expectations t6& advocatebaveon the CS by

drawing on reports, and discour3éne secondraws from the empirical experience

The sectiongxplore how the CS advocates engagenot with the food system and what

they think-or not about when they talk about food security. The omitlisdussions and

topics about the food system or Guattemal ads
source of information to reflect upon. As a way of systematizing the data, | have selected

four aspects of comparison between the imagined process and the grounded experience,
these include observations and analysis about i) the collabqisdriren 3.3), which refers

to the institutions and organizations that support and push forward the CS, ii) the users
(section 3.4pr thosewho are meant to be benefited by, Githe process of implementing

the CS along with the participants of the LTA@sction 3.5)and iv) the outcome of the

process which refers to the agroclimatic bulle{section 3.6)

3.2 Reviewingthe CS implementation process through the eyes of @&

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. TheQsTa#emportant because

they are the sites in which CS take shape and materiglidewing the cycle of the CS
(seeFigure5 of pagel0), theLTACsare vital for the translation dfie climate information

and in some casdiseirdirect transfer to end useisccording to the LTAC handbook used

in Guatemala, they are defined as:

Spaces open for dialogue among acten® represent different public

and private institutions, associations, academia, cooperatives and NGOs
and international cooperatip among others, along with local food
producers of each region, with the goal of pdovy knowledge of the
behavior of the climate in a localifiAiernandezuevedo 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 dialogeéveen parties. The definition establishes the glealr
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of providing climate datdo different groups of peoplélo achieve sucta goal, CS
advocates are required to teach alotintate knowledge to everyone willing to learn about

it andto work on providing advice with local precisiom a timely mannerThis vision
resonates with th&uatemala g o v e r n me reacbirsg mgdera knowtedgend
modernizing the countrysidas discussed in chapter five). Research done by @l&d
shows that NGOs and other organizations also share this desire. Byi#OPZACs had
gatherednore than 100 organizatiotsbecomepart of the committees anldrough them,
distribute the agroclimatic information to their membgiidernandezQuevedo et al.,
2022) However, for this research | have focused on the tkeseorganizationgthe
primary sources of information mentioned in chapter tilva) oversee the padaction and
transferof the CS by generating synergy between organizations or directly pushing forward
and organizing the meetings. CIAT which functions as a boundary organizaten
provides expertise and technical supervision, INSIVUMEH which is the national
meteorological institutiothathas access to meteorological data and is the only institution
legally allowed tacommunicatelimate 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 facilitiesghere the LTACs take placBAGA 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 agrodbuofietios and
reaching the countryside. Although La Universidad Rafael ivan@lso works vth CS, |

have focused on the three organizations mentioned above because they are involved in
most of the existing LTACs of the country. In the n@pFigure 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 theConsultative Group for International Agricultural Research
(CGIAR).
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Figurel4. Leading organizationsf the LTAC in Guatemala and CGIAR initiativeslior. We see the logos of MAGA,
University Rafael Landivar, ANACAEBEROGREPALMA, WFihd CUNORBource:
https://insivumeh.gob.gt/?page_id=16372

Similar to CIAT, CGIAR also focuses atevelopingthéd di gi t al component 6
digitalization in chapter fiveand siy to provide personalized informatidhroughthe
programsalledClimate Resilience, AgriLAQResilienteand Livestock and Climat&his

hints on how LTAG are also spaces to generate collaboration between institutions that
have different objectives. Triaag where CS initiatives begin and where they end makes

the research complicated because some CS advocates from CIAT are also involved and
interested in sid@rojects that overlap with CS but are not always the same. In the
subsections below, the chapter exgmunpon 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
CSadvocatéds positivist approach of providing one
weather patterns in wth decisioamaking and every aspect of the food system can be
calculated, understopdnd rationally acted upon.

To make LTACs functionthe WMO and the GFCS suggest that institutions and
organizations get in contact with each other (Ggerel5 below). Thereforethe process
of producing and using CS involves communicatias conveyed by the twdirectional

arrows, between different categories of institutions thatlude academia, enablers,
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boundary organizations, the national meteorological institutions, and the CSHes#rs.
categorynot only has a different rol@hen it comes to thiemplementation of CS, but they
represendiverse group of institutionswith heterogenous goalsapacitiesscopesand
limitations For instance, academia not only inclugeblic and privateuniversities but
also private research institutions (in Guatemala we find Itisituto Privado de
Investigacion Sobre Cambio Climatiaghich in chapter fiveis discussé how their
participationbecomegproblemati¢ andthe inclusion ofindigenous knowledgerhich in
practice is easier said than doif@e enablers include international organizations like the
FAO or the Wrld Food Programlamong othersEnablers improve the CS by sharing their
information on food insecurity and agricultural productidihey provide expertise,
workshops, and resourceBoundary organizatianare those in charge of generating
synergy or linksbetween potential users, enabjensd governmental institutionghese
are more diverse because they include NGOs which are not always working on food
insecurity and less so on climate. Finalgcording to the WMOthe usercategory
includes farmers,pastoralists, fishersndividual citizens, businesses, and policymakers.
The following subsections will expand upon these categories by focusing on h@8 the

advocateview each participant.
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Value-addition on climate WMO and UN system
services organizations working as

one on climate know ledge

» Universities and research
institutions; NMHSs FAO, WFP, UNDF, UNESCO,
* Indigenous knowledge UNISDR, UNEP, WB, ATfDB, etc.

Provide cross-cutting climate services
10 most productive sectors

Line ministries

Providers of climate-related information In

Spechic areas of speciakization Boundary organizations
» Agriculture and food;

» Water resources;
« Public health: Purveyors of Climate
» Disaster risk ;Tmnagemen[; Information and Services

« Energy generation and distribution;
. Econ?}mgic planning; Medla, NGOs, CBOs, etc.

* Finance

Users of Climate Information and Services

Application of customer-tailored climate services

Farmers, pastoralists, fishermen, traders, vulnerable communities, building/construction industry, tour operators, policy/decision-makers, etc.

Figurel5. The participants of the CS according to the WMO Source: WMO (201-8)yStep 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,sthsection will delve into the
conception of the LTAGsnot to redefine whathey 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 LT&s arealso ephemeral spaces (as previously said in chapter two) in the
sense that they are transient. Aside from the threeokggnizations that oversee the
LTAC, the rest of the participants can vary from one meeting to the othese ghaups of
peopleand organizationdo not have a CS division or office therefore the existence of the

LTAC is limited to a specific time and place.

Additionally, the LTACs areformal meetings that are nieigally constituted spaces aimd

which participation is voluntaryin this sensethe 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, yhare 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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farmerswho do not heed these recommendations are seen as stubborn (more in chapter

five).

Overall, the LTACsarecr eat ed t o i whowantd 6 use eanddatkalmout e
climate knowl eda€Sadvacate ilmnewfahe LTIAGsIMdch like the

liberal democracy that Nicolas Copelaf2®19)well described in his work on NGOs and
Guatemala, the LTACs encourage everyone to change their habits and practices to adapt
to climate changd& he 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 LT&s areembedded with modern values that include the participation of

the citizens, inclusion of women, and the vulgarization of knowledge to encourage
communities to appropriate the dern climate knowledge. Therefore, the meetings are
also meant to encourage communication in adown and bottorup approach to enable

trust and increase a demand from the uggrsldo-Mendez et al., 2018)

3.3 The collaborators and thdi@ate Servicadvocates

The CS advocates promotalaboration between experts, civil socieand various public

and privateinstitutionsasa way of vulgarizingnodern climateknowledge 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 producingnew agreementsprojects and workng with organizations with whom
otherwise CS advocates would nbplace emphasis on this aspect becausdorms us

about the asseblages in which CS move. This complex array of organization would

include feminist, youth, and humanitarian organizations among others.

Overall, thismélange of institutions operatén different policy regimesThey 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
Guatemalal am aware that the diagram abaweFigure 15 has the goal of providing a

general idea of who can participate in the LBA@improve the CS and to consider every
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potential actor available. It is, however, important to reflect ondifferences and
limitations that each institution c@s, theirgoals, principlestheirways of operatingnd

how they influence the implementation processes to understand how these factors condition
the implementation of CS on food security.

3.3.1 The collaboratorsiipractice

On the ground, collaborators have diverse origins and interests.imapeof Figure16

we can identify the strategic alli@gho collaborae -with various degrees of involvement

in the LTAGs. We can identify the leading role that INSIVUMEH, MAGA and CIAT have

in this initiative. They are followed by Columbia University &d@IAR, both of which

are involved with other projectsDuring my fieldwork I only met one of their
representativesbut they did not agree to meewith 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 implemerttieS,
Figure 16 hints of the involvement of bigger organizations and academia that provide
funding, research, and expeAside 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 C@&#dRtosupportreformist

trends that push forward food securityn contrast to radicals who champidoaod
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 addressiiagbetter understand hotlhie CS initiatives are
beingassimilated by centurgld food system practices. In other wordhat the CS do is
perpetuateeformist food system tendenciesnaoliberal approach with strong market

led economyrather than allowing alternative viewthat acknowledge progressive
initiatives d citizen and food justicéBebbington, 1993; Copeland, 2019a; HBIménez,

2011; Snipstal, 2015)r those akin to food sovereignty like the one mention inlahtit
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meeting(Declaracion de Atitlan Consulta de Los Pueblos Indigenas Sobre El Derecho a

La Alimentacion: Una Consulta Global, 2002)

Aliados estratégicos

Las MTA en Guatemala son posibles gracias a un esfuerzo colaborativo de diversas instituciones del nivel local, nacional e internacional.
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Figurel6. Strategiallies Sourcehttps://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 asAleciacionCDRO which is a cooperative

that involves leaders from Totonicxpwho areinteresed in developing, managing, and
executingholistic projects of development. On the other spectrum GREPALMA represents
the guild of palm oil producers of Guatematne of themost aggressiveextensive
monocultures of the countrywould 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 struatal issues regarding food production, land distribution, access to the
market amongaccess to water, amormgher challenges. They can only agree to inform

and be informed on climate and food production related issues. Asaachesreof CS and

food security, to identify the mechanisms and reasons by which the CS advocates and the
LTACs neglect the complex politics of Guaten

generated between the policy regimes (more in chapter fodivayd
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3.4 Theexpecteduser

The user is the term used by (B8 advocatew refer to those individuals, corporations or
organizationswho 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 natioeatings th€S advocateslk about

the users to refer to the farmers and food insecure. On a local scale, this category becomes
problematic because farmers, as conapikea variety ofkinds of food producers biit

canalso disregard th variety depending on the grasipat theCS advocateand other
participants haven the food system. In other words, if the CS advocatdstate officials

are unaware of the food system particularjtiebecomesan additional challenge for the
initiative to have the desired impaditor instance, for Guatemala, farmer is a complex
categorywhich according to state repostsa r i es according to | and te
capacity to generate labor threir capacity tocaccess the market. This category also refers

to groups of peoplevho suffer from food insecurity and, for the Guatemalan context are
recategorized into ethnic groups (as we saw in chapter one).

For this thesis, | will use th€S advocatds concept of wuser provided
video clip used to inform the wider public about the CS. The video | will analyze can be
found on | NI SVUMEHOGs website and expl ains wh
security. The video starts by portragi the farmers as being confused with climate

behavior and meteorology (see imagé&igurel7). On the background, marrator 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 anedawmenvironment in the

background. The image also shows an extensive monoculturéofzatted in what seems

to be a valley. In Central America, valleys awened-or have beenaken by the rice,

banana, or sugarcane industry because of their high soil quality and the flatness that enables

the use of machinery facilitateirrigation.
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Mesas Agroclimaticas en Latinoamérica

Para conocer mas sobre la experiencia de las MTA en otros paises de la region le invitamos a ver el siguiente video:

MAS ViDEOS

po ECorze BR'C% “YouTube ©F 3

Figurel7. LTAC in Latin Americaource: https://insivumeh.gob.gt/?page_id=16372

The image above also hintt the mechanisms used by institutions to reinforce certain
ideologies that are takehor gr ant ed. These | mag(Rose, pr oduc e
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; therefqithe complex landscape of the food production sector needs to be

simplified for the CS tobe imagined

3.4.1 The users ipractice

For theCS advocateghe user represerttsose who are meant to use and benefit from the

CS. Il n practice, empirical evidence shows th
complex idea that is worth addressing. Whereas all collaborators and participants agree
thatthe 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 englanesatids of peopho cannot

always péticipate inthe 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 th on chapter five) to reach the users and their objectives.
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Overall, the term, user, is an-athcompassing concept that blurs the heterogeneity of the
food producers. This blurriness explains how the limitations and challengeC$at
advocatesave 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 aclaypatria

by encouraging women participation in the meetings and feminiahiamagions as well.

These new participants and crop advisors also become users. In this aspectfichapter
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
changeslike access to land or decisiomaking to modify practtes (more in chapter five).
Although some researchers have evinced how women are vital for small farmer in
GuatemalgCalderdn et al., 2018heCS advocatewith whom | spoke witltould not tell

the degree of influencéhat women from the LTACs hadn agricultural decisions.
However, the participation of women and feminist groups foriBe advocatesieans

raising the number of users and practicing inclusion.

Overall, according to th€ES advocatéds e st i mati on, the CS in Guat
total of 6650 farmers directihroughthe LTACs or indirectly through a third person by

either crop advisors or the organizations involy&ttaldo 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. Takmgnbisr into account,

the LTAGCsin Guatemala currentiyeach 3,5% of the potential usersoare food insecure.

This puts into question the capaaitithe Guatemalan institutioris reach those farmers

they claim to assigind of the CS initiative in general.

3.5 The participants and therocess

As the sequencprogresses, 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

di scuss-bdsed e n aéas thenaatratoo sapsbout crop phenology and

climate (sedrigurel®) . A This information is not at a na
[ f

nit i s now delivered at a | ocal scal e for

c
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of equality between participants to share, discuss, and put together the agroclimatic

bulletin.

MAS ViDEDS

> o B Q Youlube 3

Figurel8. 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 mswrales that surpass the national scope. This

means that for CS to be locally relevant, they must respond to indi¥idual mer s 6 de mand
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 processpractice

To analyze the participanggounded to the empirical evidence steubsectiois divided

into three parts. First, | 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 dissentlivatibeg
information. Second, | will detail and analyze the processughwhich the participants
createagroclimaticbulletins. The second part also shows how the implementation of the
CS advocateand INSIVUMEH demand collaboration from citizens and other institutions

to operate stations. On part three, kebyi discuss how and with whatechanismshe
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participants of the LTACs work on to elaborate the agroclimatic bulletins. These bulletins

are then presented section 36.1.
3.5.1.1 The participants

The LTAC meetings arscheduled by th€S advocatesand theinvitations are sent to
everyone who is interestedrough WhatsApp or emailf anyone, not invitedwants to

join the groupthe person can also contélcé people in chargand ask to be invitedhe
contact information is given at the endeyeryagroclimatic bulletin. Although MAGA
has played a major part in expanding the reach, other relevant actors include ANACAFE
La Universidad Rafael Landivar atite private research institu@C. Regarding MAGA

and ANACAFE, tkese institutiongre participants, bubheyalso have the task of providing
the physical space, invitingewpotentialparticipantsand coordinating the meetings. ICC
and ANACAFE also share climate datdecause theypwn a considerable amount of
weather stationsThe lack of weather stations that the public sector has is thus alleviated
by the private sectorAdditionally, aher actorsfrom civil society, national and
international organizations, and foreign thdt have their owprograms of development

are also aourceof information'.

When participants are MAGAO6Gs -<campysonaadi i sor s,
happened in MAGAEscuintla where the participants were #nailablecrop advisor
summonedy thear regionalmanager. Although these meetings@enedaheadf time,

the meeting was delayed because the manager had to contact each advisor personally for

the meeting the same mornifdhis gave the impression that the meeting was not taken as

a serious subject by the MAGA delegation. In general, ti@partementohas 14
municipalities and a total of 42 crop advisors, however in the meeting only 15 crop advisors

were able to assiskecause mosif them were not availahle

12 According to their website, ANACAFE is the National AssociatiorCoffee. Founded in 1960 by the

coffee Law. They define themselves as a private institute with public service.

B 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 theemeetings is thearticipationof | NS | V U Mietédradogist,

the Climate and Research Department enginees,isvilsoone of theCS advocatg and

MA G A @rggineer from the Office of Strategical Geographical Information and Risk
Assessment. The engineer also signs as professional support for the Strategical
Agroclimatic Information. IfGuatemalathe participation of thaneteorologists vital due

to the credibility and trust he enjoy@mong technicians, therefore, teeksin whichthe
agroclimatic bulletins are to be devedap this CS team has toravel throughout the
countryto deliver the climate information and create the agroclimatic bulletin in each of
the 19 LTACs.

Overall, the majority of the LTAEparticipants 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 LTIA®2sticipated inalso

conveyed the sentiment of a distant relationship between the government officials from the

Capital city with those of thedepartamentasDuring the LTAC pause, the government

officials did not mingle with the crop advisors, in other words coliation and team work

often began and ended in these meetings in which participants did not know each other and
CSadvocatex oul d not i ntervene or provide further

aside from the agroclimatic bulletins.

Thepicture ofFigure19was taken from the LTA@entroand itshows the participants of

the process. This meeting, despite being in the Cagtigathadfewer participants than #

onein Escuintlaand fewer crop advisardt also involved ANACAFE which represents

t housands of coffee grower s. Similar to Escl
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 othéree majority wereyoung, and

newcomers to thministry and thenitiative.
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Fotografia de MTA Centro

Figurel9. Participants of the LTACentro in Guatemala City, 2023ource: LTACentro 2021.

TheLTACs analyzed here were notabnormah s es, according to CIlI ATOG:
LTACs in Guatemala only two LTACs (lzabal and Zacapa) have wider participation of

farmers between 5% and 8% respectively Sgeare20 below). Thae graphs also show

that CS heavily relies on state officials, r
levetb ur eaucr at so. However, theagyeseveshmeast @®nt
analyze in bapter five andvith M A G A dénstitutional Plan that labels Maya peopes

being findividualisti®d and havingfino capacity to collaborade For instance,some
departamentodike Totonica@n, Izabal and Chiquimula show th&tsociaciones de

agricultures are an important and considerable component of their LTA®sse

associations are organized and led by Maya communiti@scollaborate and oversee

projects and programs of development in their regiBosinstanceAsociacon CDRQ as

mentioned beforepbks after holistic development programs ttespond to the interests

of their communities.

Overall,representatioin the LTACs isuneven While CS advocatesanclaim thateach
LTACs argoroduced oconfectioned in an organic mannikis necessary tevaluate each
site individually to understandvhy thereis an absence of farmersr who are the

government officialswho participate in these processes? What are tegpabilities,
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challengesand everyday tasRsCurrently, CS advocates are not abledissect each
experience and can orpyovide wider analysis of their efforts by measugou@ntities and
providing percentages. Furthraore,the graph(Figure20) below fromthe report usetly

the CS advocates to evaluate their progress also dsrhatieer questions For instance,
what information can these percentages hidefecifically, how numerous were these
meetingsThese percentages are not accompanigddpumber of participantB.o these
percentages includenetime participants, or only thoseho are fully engagedn the
process?How does the capacity to m® between towns (or the lack gublic
transportation) restrain participatioherestingly, he graphs also show that academia is
mostly focused on the LTACs located in the Dry @r (e.g., ElI Progreso, Chiquimula,
Jutiapa Chiquimula and Zacapa)espitethe fact tlat food insecurity is widespread.
Additionally, due to poor road infrastructureless accessibledepartamentoslike
Totonicapan and Huehuetenango show a contraptinticipation in which the former is
only implemented by government officials and the latehows the absence of
governmental representatiofhese twadepartamentofave historically beemtervened

on by the State, and thesharea lack ofcommunicationror trust between the population
and the governmenfThis resonates with thebservationmade by somegovernment
officials telling me thatMayan communities reasonably had no trust in them because they
represented repressiowhile CS advocatesview their work as purely technical, crop
advisorsand other techniciansvolved with small farmers had other experiendesidst
theseparticularities and consideratigriie abyssal linenanifests when institutions share
goalsanddetermine what matters and what counts as knowladthoutreflecting on the
sociapolitical context of thdocality. Setting goals of improving livelihoods manages to
overshadovsensitivities that small farmers and peasants could have about the state and the

institutions involvedn the projects.
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public sectorin yellow are the local gom@ment officials, orange represents international cooperaf0@2Source:
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3.5.1.2 The process of running a LTAC

In this chapterl have firstdetailed how the expectations raised by @& advocateand

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 subsectjonwill examine the process by which the CS
advocate create the agroclimatic bulletins. However, the process is not straightforward. As
CS advocatemake efforts to have their information be incorporated into food production

decision, they neglect the wider food system they are being incorporeted in

Meetings always begin with an opening speech given by the host, which as mentioned
befor e, can be given by MAGAG6s regional di r
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, th€S advocatesmphasize the importance of becoming modern and resilient

to climate change. The opening words are also used to repeat the message from the
videcclip 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 irEdubkema

section in which the meteorologist takes the word to give a presentation about a
meteorological concept of interest. During my field wdnk explained what convectional
rainfall was, its importance, and how to identify the natural phenomenorst Fioge were

also discussed because they were a major threat at the metmeats dry seasen
Although food security is the issue that concerns and gathers the particiduntBma
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. WHetuclimais given online, th&€S advocates

al so focused on t he us etyd bullekins and/metedrglagical e gar di
reports that they share in WhatsApp. If users and participant®t learn about modern
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climate knowledge, they will not be able to us¢éhereforeEduclimais a vital prerequisite

for the CSto reach the users.

Beside thgoroduction of the agroclimatic bulletins, INSIVUMEH also gaielevance and
generags expectationamong the participants yroducing a range of reports and short
bulletins that are emitteseveraltimes a dayThese reports include daily satellite image
analysisnaturaldisaster forecasts, daily accumulated rainfall, daily weather forecast, daily
maximum and minimum temperature report, early warning for electric storms, weekly
agroclimatic bulletin and the threeonth agroclimatic report. On regular daybke
WhatsApp group receives three meteorological reports diring hurricane season, the
group is much moractive,and CS advocates share reports and weather surveillance every
hour. In this sensé/VhatsApp becomes a vital tool for sharing this informagieen though
Guatemala ithe Central American country with the lowest access to intemmigtreaching
36%of its population(Rocha, 2023)

With this overload of informatiorCS advocatesonsider and argue thttis information
allowscropadvisorgo monitor the rainfall projectionsn a weekly basi§heCSadvocate
explained that the way to read the data is by looking aprbiected rainfall with three
days in advancef the day of particular interest (in case a farmer wants to plant, harvest or
fertilize a crop in such particular dayj the rainfall projectiomemains unchangetien,

one could expect that the projection is relialbleeythen argued that with the provision of

all these climate and weather information, the user coaldertheir own conjectures, along

with their localknowledge and expertise about what to do regarding food production.

The LTACs arealso 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

| NSI| VUMEHGs economic and human constraints.
also use these meetings to engage citimdtithe 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 howtlie use

weather stationfGiraldo-Mendez et al., 2018)n the image belowkigure21 shows the
technical card of o rs@tions The daMlAnClUdEsEGosmatiere at her
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about the person in charge @pjerating the weather statiotihe location, and date when
operationsegin 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 epooducing and vulgarizing knowledge. Although

| agree of the importance of these processes, as | discuss in chapter five, it also raises
concern about how the neoliberal Guatemalan State managasdfer responsibilities to

its citizens over certain aspects that should rather be handled by state officials.

Ficha Técnica de Estaciones Meteorolégicas

Estacion meteorologica #
EL RCKSARIC

Momiue astcin

ANACAFE

IS DU CrlT MASDOnSae

WATCHDOG 2200

FREDDY DIiAZ [/ 54608067

Coniacic inembre ) no. O esiong

- Ubicacidn

ESQUIPULAS, CHICLIMLILA
ATt (OCmUTrciad), MRINCID, cepaniammanio)
¥: 14577250, ¥: -89.312203, T: 925 MSNM 15/05,/2047
Cocvdenadas peogeificas decimales (X, ¥ 2 Inicic g opevaciones

Variables meteoroldgicas

Temperafura FRadiacidn solar [EI
Precipitacion Temperaiura susio [z]
Humedad relatva  [X] -2 [x]
Melocidad del viento s bl 4
Dweccidn gef vienio [X] D e t0ES m

Figure21. Technical card for a weather station in Esquipulas, Chiquimula, Guateoalae: MTA: Una guia
detallada sobre la implementacion de las MTA, paso a 28, p. 20
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By theend of the meeting, crop advisors are expected to be better trained in meteorology
and climatology. With their input and advi€@$S advocateand agronomists from central
MAGA proceed to write the agroclimatic bulletins to be shaneithe departamentand
municipalitiesin the upcoming day#\n important observation raised by the meteorologist
was about the ministerial manddte had of training future meteorologist through short
intense courses or workshopsis also hinted on the misconceptapout meteorological
sciencesand shorsightedness of thieigh-tier officials have Directing the meteorologist

to train otherstate functionaries on meteorology through these crash courses undermined

his experience and knowledge.

In the next section, | will show and comment on Ho®% aredistributed, the information

they contain and what is expected from them. At this moment, it is also important to
remember that the CS have beeostly produced by technicians, meteorologists, @l

advocatesand not by small farmers as it is intend@imission regardingther topics of
discussionsuch asthe food system in genejdl NS| VUMEHOGs | i mitations
policies of development and modernization which | will develop in chaptesfieak 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 scal¥. To do soCS advocatesould zoom in the Guatemalan map with

the climate projection to the area the crop advisors worked in (as refledtepire22).

The crop advisors were then asked to locateningcipiosn 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 cropge come up with advice. As evidentiater in chapter four of this

1 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 inSistema 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 meteorologighe institution.
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thesis, municipalities that were located in between quadrapigelsgenerated confusion
andbecamenew challengego the CS initiative. Some of these municipalities would also
have several micralimates within one mountain in which specific communities lived on.
For instance, crop advisors would argue that the mountain had aidg@gnd a drier one,
making the projectiorunviable. As a response, CS advocates would say that their

experience wasgseful,and they could give advice while considering these challenges.

Mapas de precipitaciéon acumulada para el trimestre

Precipitacion acumulada (mm) Diferencia respecto del promedio (%)
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Se recomienda ver el prondstico estacional flexible de precipitacion - NextGen disponible en: dlinsivumeh gob gt/

Figure22. Precipitation forecast and a comparison with the former year for Zacapa department. S@romimatic
bulletin Zacapa 2021. p 4

Once the climate projections were discussed, the LTAC organizeebtkshop into five

groups according tofive crop categories which generally includes perennials, fruits,
vegetable, forest, and coffe@nce the groups were conformed, the participants had to
discuss thedvicetheycould givefor each crop in relation to the weather projection such

as that seen iRigure22. Most technicians had to agree that the aim of the LTAC and the
CS was to reach the municipal scakberefore,discussion aboutising other scalar
projections was left out of questio@verall, the LTACs and MAGA always tried to have

crop advisors from each municipality. In this sense, they could argue that CS was capable

of reachingl00% of the territory.
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3.6 Theexpectedresults

According to the videogh o f | NSI VUME Hanee they ETAG wds éhelthe
agroclimatic bulletin was supposed to reach the farmBgrghe 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 mdramidity, and the plants are greener as well.
Although the video suggests that the green fields are a product of the agrodutiatins

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 profite the harvest season is over.

Despite the fact that in Guatemala, most of the farmers are small fasmpeasants
usuallydisplacedo the mountaing he vi deo above is better alig
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 pduction as displayed in the video. On the contrary,

traditional knowledge and traditional agricultural practices, despite being m@omo

throughout the reports, have been left aside in a clip made to raise awarenes$iu# CS.
Figure23al so rai ses questions regarding the CSO
wi || | at er show, the majority of Guat emal at
subsistence produceithie food insecuravho are characterized by being either lassller

having small parcels of land usually located on the mountains.
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B0 Youlube [

Figure23. LTAC Source: https://insivumeh.gob.gt/?page_id=16372

Overall, the expectations and desires @&atadvocateslaborate in their reports, meetings
and videos provide an idea over h6\8 aresupposed to work. However jgtincapable of
considering and preparinritgelf for the complexityand challengethat theconventional

food system offergasdiscussed in the literature review in section.1.6)
3.6.1 The results in practice
In the previous sectionspresented a video clip which theCS advocateargued that the

agroclimatic bulletins hold naturdased and scientific advice that, if heeded, could
improve the livelihoods of peasants and farmers. Howewveselhulletins 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 knowledged aeed to lea 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 LTA are also conditioned by the inherent

epistemological limitations that climatologists, meteorologists, @$ advocatesn

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 thatinderstands 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 decisiaking while neglectinghe social,
historical, and political conditions in which peasants and farmers live. In ghert,
agroclimaticbulletinspresent a partial and limited reality that is a product ofvibkent
collision between the two policy regimeBhey become a technicdispotif that is the
culmination of a discourse that favors modern knowledge above other ways of knowing
and even above social issues which | will discuss in the following chapters.

As this chapter has shown, each LTAC is different, not because of¢hp ar t ament o0 s
climate particularities or the crops that it produdegich already are important

differences) but because of the participants involved in the process. Below Higune

24to Figure27), | show four agroclimatic bulletins done by different LTACs for the period

of December 2022 to March 2028&hile | have reviewed most of the bulletins produced

in Guatemala, | chose some of the latest editions available and not the ones | attended to

back in 2021 because the content and presentation have changed over the past months.
Although every LTAC is differenfrom one another, th€S advocateBave homogenized

the content making it easier to compare them.

The bulletins | will present here come from tlepartamentosf Quiché, EscuintlaCentro
(LTAC-centroincludes thalepartamentosf Guatemala, Chimaltenango y Sacatepéquez)
and Chiguimula which is the oldest and most experienced LTAC. Chiquimula is also where
part of the Dry Corridor is located and where the communities of Jocotan and Camotan
were struck by famine in 2001. Theason | chose thetd ACs was tohave a sample of

very diversadepartamentasior instance, Quiché is located in the westerhlaigds and

most of its population are Ixil Mayeommunities. Accessing Quiché is also challenging
due to the poor condition of the roads. In Quiché there ard_als@ga | & Il,which are
hydroelectric projects located iNebaj. 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 communitiés a c c e s s . HuwmanrrightsanuQuichdas/e been violated

since the CiviWar, where Ixil communities were massacred during the 1980s.
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Regarding Escuintla, Chimaltenangmd Sacatepéquez, these are all located closer to the
Capitalcity, 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
departamentoshe meetings were held at different moments. These meetings range from
November 28, 2022, to Decembef82022. Aside from the distance and accessibility to
some of these places, the CS advocates are also a small group of peoptmandetegate

responsibilities or take turns.

The images of the agroclimatic bulletins change after edifon, however they always
hold certain characteristics. As we can seeintages below (Figures 234 and26) show
productive small farmeith healthy cropsUnlike Figure24, most of these images do not
provide a context of the place or farm where the image was tdkes.erases local
differencesand, similar to Figure27, show monoculturéarms and commodity crops for
exportation and not family farms for subsistéRc®verall,these images tertd reproduce

MA G A 6 s of geohaifly and producingrops for the international market.

I To see more images and agroclimatic bulletins, visit INSIVUMEH website:
https://insivumeh.gob.gt/?page_id=16372
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MESA TECNICA AGROCLIMATICA DE

MTA - CHIQUIMULA

Foto: Recoleccion de cosecha de maiz, y

ol aldea Poza De la Ple, lpala Epoca de Cosecha y Postcosecha. Pronostico

Chiguimula, Fotografia Melvin Heredlia. e
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Figure24. LTAC Chiquimula Dec 20R=arch 2023
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Figure25. LTAC Quiché Dec 2022arch 2023
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Figure26. LTAC Escuintla Dec 2022arch 2023

109



MESA TECNICA AGROLIMATICA

CENTRO

VERSION TECNICA

AN T

BOLETIN AG ROCLIMATICO
Diciembre 2022 Edr;zgi, NFO?E);ero, Marzo 2023

e

- 1Ty NISTERIO DE
Zinacafé ?g ) SRR, SRR
—3 i GUATEMALA  canaDERIA
; e ;

¥ ALIMENTACION

M coar S GCRRH

CGIAR

Figure27. LTAGentro Dec 2022March 2023
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Moving forward,on the bottom section dfie images abovi@g-igures 2326), we can see

the diversity of participantsvho 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,Table5 shows the nhumber of stations availadier each

LTAC as well as the territory they cover. Although edelpartamentdas a diversity of
micro-climates, communities, and crops, we can observe that access to weather stations is
unequal and usual | y,depdrtamentoswheoer the eptensivé u ct i v e ¢

monocultures are located, have access to more climate data per Km

| would also stress how celebrating collaboration in the CS reports conceals thkeateed

the public sector ha® accessveather stations to improve the quality of the data. As |
explain in chapter four, the meteorologist h
them from one place to another where he judged they would provide better data. Another
aspect is that claboration does not mean betiguality of information neither does
collaborationtranslate to equalityForinstancethe LTAC of Quché has organized civil
participation as mentioned iRigure 20 (page96). However this does not translate to
improving data quality nor does it have a similar effect to that of ANACAFE and its 15
weather stationsn other words, diverse representation did not reflect on the quality of the
agroclimatic bulletins or odeveloping alternative bulletin€n the contrary, one bigger
homogenousand powerful organization like ANACAFE (which als@presentdigger

coffee farmers) providewveather stations, ana laboratory to measure water and soll

quality which in turn improvet he agrocl i matic bull etinbés con
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Table5. LTAC, their weather stations and the extenghenL TACovers.

LTAC Departamento | INSIVUMEH | Private weathe| Territorial
weather stations extension
stations

Chiguimula Chiquimula 2 0 368 Kn?

Quiché Quiché 4 0 8378 Knt

Escuintla Escuintla 8 0 545 Kn?

Centro Guatemala 6 15 (belong tg 2253 Kn?

Sacatepéquez ANACAFE) 465 Kn?
Chimaltenango 85.47 Knt

Regarding the content of the bulletins, theyshlare the samerganization. They are

composed oftwo broad sections, the first part focuses on providing climate data on

precipitation (accumutadand expected rainfall) heatwaves, and cold fronts among other

climate phenomena of the season. The second part usually begins with an agricultural

calendar (except LTACentrg. In Figure28, | present the calendar which is the same for

the three LTAG. It is important to commenbn someaspects Frst, this calendar is
provided by FEWSNET, andig used foGuatemala as a whaded not thelepartamentp
t hat it

this means that the calendar is not adapted to the LTAG r

nationally relevant Secondthe bulletirs advisdarmers to choose betweemo varieties
of beansandthree varietieof corn,to beplanted either on the Pacific coaston the

highlands or the dry corridor. According to the Institute of Agricultural Science and

Technology (ICTA in Spanish) the corn variety ICTA HB we see on top of the chart of

Figure28is 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, itisayapable of
resisting wind current¢Cardona, 2014)

varieties recommnded specifically for Chiquimula (like the ICTA-B ICTA Maya and

On

| CTAOGS

website

ICTA HB-83) or the highlands (e.g., ICTABwhich is in the figure belowand ICTA B

1) or the Chimaltenango area for the LTAX@ntro(e.g., ICTA Don Marshall and ICTA

we

V-301) (ICTA, 2013, 2015a, 2015b)hese varieties of corn are not mentioned in this
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agricultural calendar despite being produced for different regibnsother words,
FEWSNET and the agroclimatic bulletins hareoritized threevarieiesof corn and two

of beanvertheothers that are plagpecific.

Calendarios agricolas

« (Calendario agricola (maiz), condiciones tropico humedad favorecida vy limitada

_—
VARIEDAD/HIBRIDO Ere Feb Mar Abr May | Jun Jul Ago Sep Oct Mov Dic

CTA HB-83
Primera Cosecha | [ [HE [ ] |
‘eninda Crifico de Manitorens

Segunda Cosacha
Periodo Crilico de Monitoreo
CTA B-T

Primera Cosecha

erindo Critico de Monitoreo
|5e0unda Cosecha

*exindo Critico de Monitoreo

[CRIOLLO (Arriquin)

Frimera Cosecha | | [ |
Pericde Crilico de Monitoreo || | | I | [ |
egunda Cosecha

Periodo Critico de Monitoreo I | |

e Calendario agricola (frijol), condiciones tropico humedad favorecida y limitada

I_ VARIEDAD Ene Feb Mar Abr May Jun | dul Ago Sep Oct Nov Dic
ICTA LIGERO 11 1] [ ]
Primera Cosecha | |

Feriodo Critico de Monioreo
|3egunda Cosecha
Ferodo Critico de Monioreo
[VAINA MORADA
Primera Cosecha | |

Fariono Critico da Monitoreo

Segunda Cosecha

fico de Moniorea HEEEEEEE E-:E

[l Siemhra ~ © Germinacian B Crecimienta | [ Crecimiento Il B Fructificaciin B Casecha B Perinda critica de manitareo

Fuente: FEWSNET. Manuales de campo para la identificacion de las etapas de desarrolio del maiz y frijol en Guatemala

Figure28. 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 tlee dégpecificity or
generality of the advice provided. Figure29 andFigure 30 below | contrast the advice
given for corn production iQuiché, with the one provided in Chiquimula respectively
(English will follow).

We can see ifrigure 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 improvedtigeng process. Belown Figure
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29, the LTAC of Quiché isnore generadnd does not provide anythingwthat a farmer

would notalreadyknow.

Recomendaciones agricolas

Granos basicos

Utilizar especies resistentes a  heladas,
L identificacion de &reas con menor afectacion,
ll

eliminar acumulacion de agua, utilizacion de
toneles como antorchas, elaboracion de rondas y
evitar fogatas

Implementar la dobla como parte del manejo
agricola, calendarizar épocas de siembra y
cosecha.

Conservacion de suelos, cosecha adecuada, manejo
adecuado postcosecha.

Seleccionar y almacenar adecuadamente las
semillas que seran utilizadas para el siguiente ciclo
de cultivo.

Proteger las fuentes de agua y realizar el uso
propercionado del recurso hidrico.

Utilizar productos de proteccién fiingica y
entomoldgica; quimicos y orgénicos. Realizar
practicas culturales.

Rve| g |B?

Figure29. Advice on corn and beans for LTAC Quiché in. Z028slation follows below.

Basic grains

Usevarietiesthat are resilient to frostbitg
identify the areas that are less affected
refers to general affectationsprevent
excess of watemyse barrelsas torchegto
prevent forest firesgvoid bonfires.

Soil conservatiorproper harvest and pes
harvest techniques.

Schedule planting and harvest.
Implementla doblaonce the corn is fully

Select and storseeds that will be used
the next cycle.

developeddoblameans to bend the bran
so the corn dries faster).

Take care of water sourcesnd make
proper use of water.

Useorganic and chemicalroducts againg
fungusandpests
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BOLETIN AGROCLIMATICO NO. 14 - MTA - CHIQUIMULA, GUATEMALA Pag.

Acciones Preventivas Sugeridas
1. Postcosecha frijol y Maiz

La postcosecha de maiz de segunda vy frijol de relevo o de asocio del afio
2022, es una de las actividades que las familias campesinas que deben
de llevarse a cabo con mayor cuidado posible, mas cuando se da en un
afio con mucha lluvia como fue marcada en el 2022.

Durante la etapa de poscosecha, sin un manejo adecuado, las pérdidas
de granos basicos pueden llegar entre un 10 a 20 por ciento por mal
manejo de la misma.

El grano de maiz y de frijol es resultado del esfuerzo y planificacion del
productor; cualquier pérdida durante el periodo de almacenamiento se | Fotografia: REDICTA, guia técnica del cultivo
considera como absoluta (Garcia—Lara et al_, 2003). de maiz.

Después de salir de un afio muy lluvioso, se considera que ambos cultivos podrian estar en un rango alto de
humedad para su almacenamiento.

Es recomendable hacer un buen manejo del grano para reducir su
humedad a un 12 a 14 por ciento.

Las actividades recomendadas son:

+ Secado al sol en forma artesanal, vy natural, moviendo el grano
cada 45 minutos, para un secado uniforme del mismo.

+ Los horarios recomendados son de 9:00 de la mafiana a 4:00 de
la tarde en dias soleados. Después de secarlos aproximadamente
por 7 horas al aire libre para su secado, debe de enfriarse por
aproximadamente 2 horas. Para que no se produzcan
exudaciones por precalentamiento excesivo y provoque la8 | ggpgrafia Hugo Rodriguez 2014: Secado del
proliferacion de hongos y toxinas. frijol por alta humedad en parios de cemento.

1.1 Cultivo de maiz, (postcosecha)

El exceso de humedad en el cultivo de maiz es perjudicial para el
almacenamiento después de la postcosecha, ya que las altas humedades
en el grano provocan proliferacion de aflatoxinas.

Se considera que aproximadamente un 30% del total de los granos
basicos es de mala calidad, debido a todo el proceso de postcosecha,
afectando asi la salud de las personas adultas y especialmente a la nifiez,
donde se cree que se derivan problemas serios de desnutricion.
(Memorias de la Cuarta Mesa Redonda Latinoamericana Sobre
Prevencion de Pérdidas pos Cosecha de Granos, 1989).

Se recomienda que la humedad de los granos para almacenarlo en sacos, )

: . S - .- Fotografia Hugo Rodriguez 2014: Secado del
graneros o silos sea de 12% a 14%; y minimizar los riesgos a pérdidas ¥ | ymaiz por atta humedad, en patios de
granos contaminados con aflatoxinas que son perjudiciales para la salud. | cemento.

RECOMENDACION GENERAL: Para llevar a cabo una buena poscosecha, se debe de considerar las
siguientes actividades:

Revisar los silos o graneros metalicos a tras luz, para verificar si estos tienen agujeros donde se escapa los
gases de las pastillas utilizadas para curar los granos.

Figure30. Advice for corn and beans LTAC Chiquimula d028slation follows below
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Agroclimatic Bulletin No. 14 LTAC i Chiquimula, Guatemala
Suggested Preventivections
1. Postharvest of beansnd corn

Harvest of thesecond corn (in Central America there are two harvest sepsoresaand
Segundaor postrerg, beans oan association of both is a practice that peasant families

have todo with extreme caution in 2022 because it is a year with high precipitation.

During postharvest seasgnvithout proper management, you can expect losing between

10 to 20 percerdue to poor management.

The corn and bean graamethe result ofvork and planification of the producer; any loss

during storagés considered as absolute (Gardiara et al., 2003).

After a rainy yearit is considered that both crops could have high levels of hunfidity
12 to 14 percent.

Recommended activities are:

1 Artisanal drying method using the suvlove the grains every 45 minutes
to guarantee uniformization.
1 Recommended time to dry graisgrom 9:00 am to 4:00 pm on sunny days
After 7-hourlong sessions, have the seeds cool down for 2 lowagoid
sweat and prevent fungus and toxins from proliferating.
1.1. Corn (postharvest)

Excesshumidity in cornaffects storage because high levels of humidity produce the

proliferation of aflatoxins.

It is considered that 30% of the totalstiples of bad quality, is due to the pbatvest
practice affecting the health of adults and minors from where malnutrition generates
(Memoirs of theFourth RoundTable of Latin America for Prevention of Lost of Pest
harvest Crops, 1989).

It is recommendedat grains with a humidity of 22to 14%to bestored in sacks or silps

minimize risks of loss and contamination with aflatoxins.
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General recommendation§:o guarantee a good pdsarvest practice considehe

following:
Checkthe quality of yousilos andmetallic grain holders and verify they have no holes

3.7 Conclusions

In this chapterl first focused on showingow theCS advocates develop a discoutbat
promotegheuseof modern climate knowledge under the claim that farmers and peasants
can no longer decipher tiveeather,suggesting that they armable to ma& informed
decisions due to climate variability and climate change. In this fasBi®advocatesan
frame a problem to which theyan providesolution based oscientific informationof
seasonal and stdeasonal climate forecast that is locally relevantierusersThey can
also generate collaboration behind a humanistic. g&aim this founding premise, the
climate serviceadvocatesan develogprograms and practices to implement the use and
demand of their CS products. Howevas, theclimate servicdnitiative takesshape in
practice, incommensurable differences betwgmiicy regimes generate collisions
between a simplifiebod systemconceived by th€Sadvocatesind the grounded reality.
As a result, thenodelled idea of howlimate servicesreexpected to operate imposed

by theCS advocatewithout much reflection.

Althoughthe CS hae been an initiative first developed by tdéMO, in Guatemala CS

are organized angushed forward by CIAT, INSIVUMEH and MAGAN this manner,
thechapteishowedhow the efforts of implementing CS take shape and materthliaegh

a series of guided meetings called LT/A8buroncle et al., 2017; Hernand®uevedo et

al., 2022) It alsoshows howagronomists meteorologis and other techniciansngage

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 hastbe@xercise of contrasting the
expectationghat CS advocatedave of their product with the grounded experience in
which they work. | have argued that theseonsistenciebetween the expectation and
reality can be understood a&@sllisions occurring between the policy regimes. As |
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organizedthis chaptercollisions arisefrom the differencegenerated at differertites.
These sites includethe collaborators, the users, tparticipants, therocess and the
agroclimatic bulletinsOverall, his chapteidentifies a number amportantissues related
to the implementation oS in Guatemala

First,the CS advocateslaim that theyneed collaboration from other institutions to raise
awarenessvulgarize climate knowledgend have access to potential userpracticeCS
advocatesieedthese institutions thaveaccesgo privateweather stationandcitizens to
operate their weather statiodgdditionally, INSIVUMEH needs other public and private

institutions to access buildings in which they can have the LTACs meetings.

Secondthe CS advocate promulgateportantand desirablglobal valuedike inclusion

and vulgarization of knowledga their CS initiatives However in practice it means that

the diversity of participants in the LTAC translates into a variety of goals, dynamics,
approackson food securityor food sovereigntyandothertopics of interestthat are left
ungquestionedmore in chapter four)Although inclusion is one of the principles, these
different topics or challenges canr@ incorporated into theTAC meetings due to their

format and focus on climate.

Third, regardingthe importance of vulgarizing knowledge and teaching people about
modern climate science, the LTACs seem detached from reality. \@Bil@advocates
aspire to have direct communication with small farmers and peasants, for Guatemala, these
usersare usually landlessnable to read or write in Spanjgome might not speak Spanish
and at timesare located indistant andinaccessibleplaces Although | do not oppose
inclusion or vulgarization of knowledge, my concern is that the CS discourgg\adsan
illusion thateducationand knowledgematters to the government, but this contrasts with
the deficient public education systelor instance, whilthe LTACs continued to operate
throughout the COVIEL9 pandemicschools were suspended throughout the-year
period.In other words, this chapter has shown the value thattieglofficials give to the
meteorological sciences amdorkshops contrasts with the lack sfipport the public

schools had through pandemic.
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Fourth, ronlegal commitmento participation in the LTAC made the information less

oof ficiald. This suggest s t hqualityorotilizatore 1 s r es
of the CS informationin other wordsthe CS initiativegisk becoming unsustainable or

destined to failurbecausé¢hey arecurrentlyincapable ofeflecting about hunger and food

insecurity This trait translateinto wider institutional participation. In turiS advocates

canargue thathe variety of actors and institutiomsvolved becomesa strengthof the

LTACs andproof of its demand and recognitidtiowever, itcan also be argued that these

institutions gather arounplalpable ideas and measurable gd¢Bioome & Seabrooke,

2012)that overshadowheir main goals or otheromplex discussionthat would surpass

their capabilities (Douglas, 1986) Although | do not oppose collaboratiorhe
characteristitieterogeneity fdhe LTACsdoes not mean engagement and it aimoslates

to other sideeffects like concepial mutability ancconceptuadlilution which | will discuss

in chapter fourMore importantly for this chapter is how collaboration is heedeqietoe

out the agroclimatic bulletinan which the agroclimatic calendar is produced by

FEWSNET , which in turn uabmgswithth€ddhcggsrenbyntfeor mat i o
crop advisors. lalsoshows the differences inthe content existing between those LTAC

with private participation and those thdd not have access ta private institution like

ANACAFE in which someone is hired toversee the procesén other words, the

participatory approach resembles amcompletejigsaw puzzlemade from pieces of

different puzzles to describeb&yger scenario.

Finally, the agroclimatic bulletins show that 688 and the LTAGdo not consider other

types of cultivation methodSimilar tothe video clip, th&CSalsofocus on monoculture

and conventional agriculture which in Guatemala is a capitalist food sydtmlly, the

CS advocates have incorporatsdrveys and @mographicsto allow t h e LTACOS
participants to give out their opinions are a way of integrating satidiesinto their
processes, yet there is more to do$f advocatedesire dettersocial seentific component

in their processesf implementation Some of these aspects will be analyzed in the
following chaptersSuffice it to say thatCS advocateseed to think that CS for food
security has more implications than those currently gilrenther words, | cannot agree

with their claim that it is dolistic approach to pair CS with climate resilient initiatives
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when CS advocates do not engage with food
Currently, CS advocates are not willing or capable of tapping into this policy regime and,

above all, policy makers are left unquestioned.

Some ending thoughinvite reflection of how the LTACs and the agroclimatic bulletin
create and deliver partial realitieBhey concealssues regarding the lack of access to
educatiorandthelandless aspects of theetendedisers. HoweveCSadvocateand their
collaborators manage to fabricatpotential futurgmore on future geographies in chapter
four), onein which participants can believe that knowledgecliinate scenariosvill
prevent crops from sufferinfjom climate variabilityand that people can improveeir

yields and livelihoodsCS advocatealso describe a partial reality that undermines a food
system analysis. This means, it avoids thinking about who the farmers are in each
municipality, whattheir needs ah demands arelt also neglects issues with food

transportation and the consumerso6 role in

Chapter four and five will evince how taking for granted the collitietweernthe 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 pahdythe colonial
legacies of Guatemalan institutiofthapter five).
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4 Thepromise ofClimate Servicest different scales

4.1 Introduction

At the start of this research, | was interested on examininglithate infrastructure and

the foodpolicy regimes as a way of providing a new perspective to the implementation of
CS in agricultureOnly as | 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 | decided to develop more in this
chaper. Along with this new interest in scales, | also pladese attention to the
incommensurable differences between the policy regohtéee climate infrastructure and

the food system to explore if there was any relation between. tirehis sensean
awareness of existing disparities generated by scalethapdlicy regimes are explored
throughout thichapterto provide a new approach and reflection to the implementation of

CS in Guatemala.

As Brown & Purcell (2005klaim, salesshould be an object of inqyibecausfi h u ma n
environment dynamics i n devdqdaDp.Raethermioreh av e
theseconfigurations undergo political struggle that is warttderstandingf-or the CS in
Guatemala and this research, this means looking at the sites in @8icdvocates
participate and produce tigS. These are site$ convergence between organizations that
focus on climate and food production, and they operate at three different scales namely the
Central American regn or macro, the national or meso, and the municipal or micrgeThe
sites include the Central American Forum for Climate Forecast for Food and Nutritional
Security, the National meetings of crop monitoring and the L§#tacro, meso and micro
respectively. Only with enpirical workthrough participant observation couldHowthat

the ways in whiclCS arediscussed in these sites vary according to each scale. For instance,
the topics of discussion aritle vocabularyusedare altered or modified due to saal
constraints that are left unquestioned in the CS process of implementation. However, the
CS discourse is also reinforced in these scat@sro and micro specificalynaking them

sites of interest that need to beeseamine.
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Before moving forward, | recognize that dealing with scales have been problematic and
challenging for geographical research in gendénabrderto engage in suctmatters] will

briefly review the theoretical discussions on scale that human geographers have had on the
past decades and understand why it is an important asp@etan mindor this research

in particular.

The main concern with implementing CS for fassturity has been the way to downscale

and transfer the climate information to farmers in a tinaglgl locally relevantanner so

that they can have time to prepare for droughts, heatwaves, or heavy (Bimfafi Jensen

et al., 2016; Hewitt et al., 2012, 2012)s 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 @éem and bottorup approach

that includes and encourages citizen ipgration (van Huysen et al., 2018nd the
coproduction of knowledggVincent et al., 2018)Researchers and institutions have
developed simple but detailed guidebooks and manuals that follow these methods such as
thosethat hare 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 &pects.
literature and empirical dafrom Guatemala thus showteadencyn which CSadvocats

tendto believe that the inclusion of qualitative data (e.g. variety of participants
documenting citizen participatipms synonymousvith theinclusion ofsocial science and
placebased CS researdm. other wordsCS advocatesind the CS community in general
have fallen i nt dwharebyresearchers asswme Ithatrorganizadopsd
policies, and actions at a particutmalemicro scale for the Q%re inherently more likely

to have desired soci al and ecol o (Browsd effect
Purcell, 2005 p. 608)

As a result, overemphasizing the importance of locally relevant C8nhigesd the CS
advocate8capacity to reflegtrethink and questiothe possibility of alternative practices
Instead of focusing on micro scales that veaith communitiesand small farmegshis

chapter will examine thastitutions,and theCS advocatesvolvedin the processs a

122



way to avoid thdocal trap of the micrescale approach or the maescalelimitations of
taking awayagency from the individuaFor this researchndividual agencyis explored

in themiddlemen who produces, translatasd transfers the CS

By focusing on the institutions and not on the lem@inmunal 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 communitinsamce,

why do CS advocategrioritize communities and farmers over municipalities, state
officials, international institutions, and governmental policies? In practice, W@&n
advocategdevelop the agroclimatic bulletins, politics of scale that limeif-seflection

regain relevance thus a-egaluation ofthe 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 th€S advocatesan evaluate the potential effects that they have in CS
implementation and food security in general. That is to say tHa§ ddvocateare eager

to Oteachd about mo d e r mg ard theyn® tearn dboubfood e d g e ,

scholarship and rural Guatemala?

Divided into tireesections, chapter four first focuses on the wider theoretical discussions
of scales in human geograpfhen itreviews literature ohow scales are understoadd
reflectsonvnhy t hey matt er fandthe tddploysnent di €Ssinfecdl anal y.
security in general Sectiontwo then provides a general overview of ho@S are
implemented in Guatemala considering the different scales of operation followed by a more
detailed reflection at a macro, meso, and micro scales. It focusewdhdse scale making
projects intervene with the CS discourse and pract®estion hree thendentifies 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 twiden our perspective on the various ways in which power
relations have effects on the groumds important to acknowledge and identify these
differences.
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4.2 Scales itheory, and their effects in practice

Political ecologists in geography have widely diseddbe ways in which research can

engage with scales. One can find opposing views, Mamston et al. (2005)ho analyze

the possibility of a human geography without
affiliattedlomasna@aredpd@d&@@Gainsuch idea. Clear enough is the fact

that research that exclusiyelanalyzes 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 scélemas, 2006; Watson, 1978&dditionally, integrating

macro and micro scales in research comes with important challenges inméanelging

and systematizingnormous quantities afata produces different challeng€gvatson,

1978)all while dealing withintellectual traditions that restrittie 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 leve(Bruun Jensen et al., 2016jowever, downscaling becomes a seemingly

natural decision that goes without questions because CS, in discourse, are produced for and

with small farmers. Before moving forwaiddshould darify that | am aware that my scalar

approach is a product of whdeumann (2009alls 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 oBtherwise, | would have focused on a particular community

or a group of small farmers becasse al es al so respond to o6éparti.
to the actors involvenh the proceséBrown & Purcell, 2005)Neumann (2009xtates that

within these agendas, NGOs, research institutions and international organizations in
generaltend to redefine scales even in contradictory wadyey 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 | did not work for any of

these organizations, nbad| to define my research according to their interests. On the

contrary, and much to my relief, | was given the libertgof a mi ni ng t he CS ad\

work with no promise of delivering practical results.
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Scales are thus, socially constructed, fluid and fixed alike, but also a relation@&rolea

& Purcell, 2005) In this sense, scales are complex and can become a direct object of
inquiry.For this work, |l draw on Tayl oros paper
macro scales (see, Mar ston et al ., 2017). Al
progressed by some fundamental critical geographers that include David Harvey, Erik
Swyrgedouw and Doreen Massey among others, mainly to alleviate the -ylohlal

binary, or reduce its hierarchical nature criticizedNdgrston et al. (2017)it remains

relevant as it is the most practical approach used by the institutions. In other words, like
Tayl or , t hese scal es gui de t he nati onal
implementing CS. This work does not pretend to rethink the concejoatds 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 theiplications.

Therefore, theanalysis and data presented below was collected from the meetings |
participated in. At each meeting | 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. | 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 participhatsind of
vocabulary they used, how they talked to each other and who they acknahtteslgeost.

As a result, | 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 scal@sll shed light on
implications of the process of implemain that would otherwise be left unquestioned

The following subsections provides the data and analgsmred from this process

4.2.1 dimate Serviceandscales

At a regional scalghe Central American countries are gathered to participate iRdhe
de Aplicaciones de los pronésticos climaticos a la seguridad alimentaria y nutricional
(Foro from short).In parallel, nationaland local meetings are also held to disseminate and
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implementmodern climate knowledge in the form of CS to inform decisiakers on

food production and food securitfhe national the National Crop Monitoring System
andlocal meetingd LTAC - are twopolitical platformsthatinvolve different scale®of
operationand key actors that includdne Central Americannational meteorological
institutionsand their respective ministries of agriculture. For the Guatemalan case these
are INSIVUMEH andhe Ministry of Agriculture, Livestock and Food (MGW), two key
institutions irvolved inthe creationof the LTAC and the delivery of the CS at a micro
scale

Reviewing scales is vital when discussing iG6several reasons. In the first place, both
the Foro and the LTAC involved geographical areas that are much smaller than the
me t e o r oglolmabview of datureThe CS stemfrom global climate projections that

are meant to inform actors withlocal and relevanscale view othings The work done

in chapter three shows how t8& arecreated, what they look likbow they areexpected

to operateand how they function in realityt also discusses some oétmain challenges

of producing and deploying locally relevasiimate informatior(Beveridge et al., 2018)

Drawing from thegrey literatureandthe empirical work done, it can be stated ttiegCS
discourse isbeing created and mobilizetom a national scaldy the national
meteorological institutiondgowardstwo scalar directionsyegional (macro) and local
(micro). Whereaseffortsat aregional scalénvolves developing internationabaperation

to reinforce the discourséocal effortsdraw from regionakxperience to meet logistical
challenges of improving food security. This means, thaatCS advocateslaim of being
capable ofloingat a regional scale, contrastith the challenges met atmicro scale. At
eachscaleof 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 argunieitle 6 definesand describes
these threscales. As a general overvieWable6 shows the spaces in which t6& are
pushed forward ankow thediscourse of CS for food security being reinforcEae table
also shows the different organizations that participate in the meetings. ilsigsgions

are divided into two kinds of participants: leading and secondary organizafons.
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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
agriculture and other participants are secongaryicipantsIn contrast, at a messcale

the GuatemalarSistema de Monitoreo de Cultiveses a change the configuration of
these participants. Guat emal adsonaeamanyg n a l me t
other organizations, most of which are internatioAdlthis scale, the Secretary of Food

and Nutritional Security or SESAN becomes one of the leading organizations that is also
in charge of generatingnd approvingthe report on food security for politicians and
decisionmakers 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 theCS advocateand main organizers of the L. In LTACs we find

more individuals representing themselves in the sense thatidowfficials like crop

advisors participate to gain training and new expertise to maintain their jobs.

With the above detailsn mind, Table6 also showdow the participants involved in the

meeting generateffects that becomeharacteristicof each scale. These includiee
O6subject of discussionéd, the O0target user so
promoted. Although thelimate information remains consistent throughout scales, for the

LTACs, the meteorologists will focus on the climate information tailored to the
departamentoand several municipics while the national climate scenaribecomes

secondary subject amslbriefly covered in the meeting

I n this sense, regar didingatetsenveesouadpioiigng et of di s
a regional scale and are mostly framed as a vital scientific tool for deansikimg and

policy. Although small farmers and peasants are mentioned to be the target group, it is also
commented that technicians and profess®raie responsiblefor generating the

information in a scientific and objective mann@n a mesescale the organizations
involvedbegin totake the CS with certain caution anglto provide abetter 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. Finallgna micro scale, in the LTAQlimateinformationbecomes
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the center of the discussi@md is forcednto the participants to elaborate agroclimatic
bulletins and provide advice. In other words, there are no LTACs without cliattend

the production of CS

Il n regard to the O0target userso6 there is al
review in chapter one already explored this issue. Here | show how this challenge
materializes in every meetingor instance, Wwereas the Central American System of
Integration and the Institutions participating in t8estema de Monitoreo de Cultivo

prioritize hightier government officials, experts, techniciaasd decisiormakes with a

certain degree of power, the LTAC focus on small farmers and crop ad¥soitseé u s e r 0
category the difference is seen between the micro scale and the other two bigger scales.

In the last column to the righflable6 f o ¢ u s duture temporalitesd For the CS

initiative, temporéty can be viewed as e f e b(2004¢wirk on rhythmanalysig/hich

reminds ughatit is useful to examine time as repetitions and cycles. In other words, there

are longterm climate cycles which include EI Nifio and La Nifia Southern Oscillation that
meteorologistneasurend with what they work to provide advi¢¢owever humanitarian
organisationshatdeal with body cycles of food consumptibave shorter timeframehn

this case, CS and agriculture becomes a spacetbetvineslonger climatic cycles with

the yearly agricultural cycleand humarcycles.To conciliate these differencesprk on

future geographies offer important insight on how acfode f i ne a range of

f ut ythiecase being a food sectuéure (Kurniawan & Kundurpi, 2018)Actions are

oriented towards these timespahsough programs of adaptation to climate change (e.g.,

soil management techniquaid tend to overlook dtungeras an everyday strugglan

important aspect regarding temporality is that only at a reesale with no participation of
farmers is the cropbs natur al cycle consider
reliable source of infor mat i andfoodtemandcr opos |

not always taken into account in the discussions.

A way aroundhis temporal disparitis to projectfuture goals into present day behaviours
under the promise dd food secured future-or instancethe separation of evenlike

Gu at e neaminafiom 200Xrom historical and social contegbntinues teengender
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conventional ideas of rural developmenainly by the Guatemalan governmelmt his

work, Reinhart Koselleck2004) discusses howhe future came to be monopolized by the

State. He describes how individuals and their context becomstaicized timelIn a

similar manner Jude Kurniawan and Aravind Kundurpi (201&)derscore thatwho

wields power definesuch futuresFor instance, irGuatemala, 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 peaand imagine the future but also can assist other

institutions with scientific evidence to make a point or an argurtmestipport specific

initiatives. For instanceMAGA usesthe RO6 s resear ch amuefdraser t i f i

modernized agriculture that diminishesirtgpacton climate change

Along with the concerns with poweresearch on future geograph@®vides insight on
other kinds of challenge&or instance, these programs of developntieat build future
scenarios usually conceive the futuas something determinednd scientifically
calculatel. However, future is notexact,norc an i t be conceived as .
destinatio® becausedt holds multiple possibilities. Regarding the future created by CS
initiatives, it is characterized as apistemic futurdoecausét is represented as stable and,
to an extent} hasinvolvedcausalities that have been scientifically establigkedniawan

& Kundurpi, 2018)hrough climatological calculation$o imaginefutures,Kurniawan &
Kundurpi (2018)argue for the need nvision societynd space togethek.deterministic
future in which food insecurity isimplified means thaCS advocategnoreother factos

or thought processésr decisioamakingthat users might undergs mentioned in chapter
two, pages3.
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Table6. Scales of intervention and their characteristics.

Scale Area Meeting | Leading Secondary | Subject of | Target user Future
Participants Participants | discussion temporalites
Macro | Central Foro Central Americar| Ministries of| CS for food| The Central Future  climate
Regional| America Integration Systen Agriculture | security American scenarios and
National National future response
Meteorological CS for water ministries  of
Institutions management agriculture
CS for disaste
risk reduction
Meso Guatemala | SMC INSIVUMEH Not Wider food | Ministries, Future climate
National MAGA determined | security international | scenario.
SESAN discussionswith | organizations, | Crop  phenology
International CScomponents | decision and food
Organizations makers  not| production
(FAO, WFP, farmers challenges.
FEWSNET)
The goal is tg Demand
elaborate immediate
reports for high response to
tier  decision| alleviate  hunge
makers. and resist the ris

of food prices anc
inputs.
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Micro Departamentg LTAC INSIVUMEH Other CS for food| Decisior Future  climate
Local and CIAT organizationg security and | makers scenarios
municipios MAGA food production | (includes crop
Crop Advisors advisors Provides advice o
ANACAFE peasants, present and futur
producers agricultural
infra- practices
subsisénce
farmers  and
subsistence
farmers)
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Table 6 also hints at hovthe scalesn which the implementation dhe CSis meant to
occurrespondto particular political agendas set by the actet® preside each space.
Arguably, politics of scales may respond togamisational limitations or interests.
However, hey are alsdetermined bylifferent epistemes, on the one hameteorologists

gather globabata for processing, elaborating projections and then scaledownto a

Central American scaléollowed by a nationadnd the local scalén this manner, the way

in which the national meteorological institutions of the Central American regem

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 countri@n the other handn these workshops
meteorologismustengage with agronomsstfarmers, and other technicians (or not) and
organizationsvho work within the food system3.he meteorological institutions follow

t he WMO6s and LTAC principles ofhsmhihari ng
regional and most local scale practices, knowledgahgugatedr adapted to the climate

infrastructure despite the principle of coproducing knowledge.

| was intrigued to look into the ways the climate infrastructure managed to merge with the
food policy regime. However, as | attended the meetings at regional, national, and
municipal scales, I took notice of the ways in which discussions were takingastthtiee
tensions between discourse and pracivergedAt one levektheoverarching goabf the
meetings waglearly communicatedy digital brochures, and the opening speech given
regarding the use of climate knowledge for food security. On anothedrtheare were the
actual discussions and PowerPoint presentations given by the participasmtaeans that,

in order for downscaling to occtine participants had implementechniques likenaking

use ofunclear and flexibleonceptsto generate agreements between the wide range of
institutions involved(Broome & Seabrooke, 2012n this particular casd,have called
conceptual mutabilityto refer to the wayin which the meteorological institutions,
agricultural ministries and international organizations focused their workeasants,
producers, farmerssubsistence farmers anfra-subsistence farmersAlthough 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
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scale, however at the national and local scale it did become problematic because on the
ground, all of these actors (peasantsallfarmers and so on) are different at many levels
and they are all involved in food production. This chaptiirdevelop more of this topic

in section lree

In Guatemala, downscaling also comes with a kind of conceptual dilution. What | mean to
say is that as organizations work out at different spaces and narrow down their scales of
operation, the concept of food security tendsdoemoved from conversationgile other
concepts and discussions related with food production emerge and gain rel@thece.
issues likeland distribution or access to the communities are never discussed yet were
commented by interviewees outside these meetings. As one acadenmeidorsmall

famers in the highlands to the west, the poor road developmpatles theccess to the
market In other words,in order to improve food securitypeside having a better
comprehension of climate change and weather variabilityinhp@rtant to acknowledge

other issues thatsuallytend to be prioritized due to their immediate effects.

| found thatpnewayfor CS advocate® work around thse tensionis with the conceptual
mutability and conceptual dilutiomentioned above. Althoug8S advocatekave been
vocal about their principle of inclusion and about working with various potential users, in
practice, thimspecbecomes challenginé. reason ibecaus€S advocateface the threat

of losing relevance against other issues such as price specuiaiess to a markeind

input pricesamong other issueshereforethey rely onthe number ofuses that request
their servicesHowever,at local scalespew andmore urgent needend to displace the
interest thatrop advisors might have on the climate serviéssa result, (as mentioned in
chapterfive), the CS advocates willtend to count anyarticipantof the LTAC as an

engaged collaborator.

In practices, itis important to identify the range of heterogeneous wmsasto examine
how the climate service advocates mobilize their goalslentify the differenceghat

emerge between the actors of the policy reginteis. notthe same to talk about food
insecure-landless infra subsistence farmeas a national scale andtér consider only

commercial farmers with the capacity to hire labResearch done in South Africa
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regarding the use of genetically modified seed to improve vyields evinced how the
heterogeneity among small famers proved to be challenging for international organisations
to deliver positive effects in their programs of food secyfigcher & Hajdu, 2015and
Guatemala is not the exception.

Overall, scales become problematic in two ways, for researntmeesns reflecting on the
process of examination that transcends the desire of producing overarching theories or
romanticising local experience. For fhectitionerstheCS advocateis this case, ishows

that the technological fix is not simpter reproducible as a recigeéroviding climate data

with hybrid seed that followthe climate scenario should not be expetteprovide fas
solution. As Klara Fischg2016)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 scateamely the Central American regighenational, andhelocal or

in other words macrmesemicro. As the reader will notice, theesoescale of operation

where theSistema de Monitoreo de Culti®MC) takes place offersa 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 actorslvedand a kind of balance

in power but | argue that it also responds to the perspectives that a national scale of analysis

provides which escapes the other two.

4.2.2 Macroscale: Discussing food securityEliroro Centroamericano de Aplicaciones

de los pronosticos climaticos a la seguridad alimentamidricional

The CSdiscourse iseinforced bythe Program of Information Systems for Resilience and

Food Security and Nutrition for the RegienCentral Americanintegration Systend s
(PROGRESANSICA)andRe gi on al Commi ttee for Hydraulic
in Central America. These organisations championrnCstopdown, bottomup manner

through the LTAC meetings and the Central American forihe threemonth climate

scenario presented aigliorumis directlyaimed at users and decisiorakers 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 adriculturefocus their presentation and advice

on the economicallymportant crops (e.g., banana, coffee, pineappletheir country

rather than emphasizing crops for sshsumption A lack of time to prepare the
presentations is also evident by the type of agricultadaicegiven whch 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 theational Meeorological 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 basitalso extited

a contrasting difference between the regional scale view of the national meteorological
institutions against the national scale that the ministries of agriculture cahe Fogure

31 (top) we can see howNSIVUMEH 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 samEigure31 (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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Although the regional scale of analysis/olves the coordination of all the Central
American countries, there are some parameters that ateomatgenized. & instance,

while most countries provide information regarding temperaturestdmeof the rainy
season and theanicula Honduras only provides information regarding tlagicula, and
Nicaragua does not provide information on the temperafinecaniculais important for

crops as it tells when the rainy season is expected to stop (historically around August). This

136



period gives the farmers and peasants the opportunity to harvest and dry theancrops
prepare for the second seasAha regional scale, theegional Committee for Hydraulic
Resources also monitoradatersheds of which Guatemala monitors only two of its 38
watershedsThere 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 haviaheslevance

within their countries of operation.

Although the National Meteorological Institutionsodcoordinate to put together the

information, when sharedith the wider public it does feel disjointeRegarding the

distribution of time used for the presentatiog every country hasl5 minutesto

communicate their climate scenarios. Thismibute timespan is shardaetween the

meteorologist and agronomisand there are various degrees of preparations as the
Panamanian remarke®verall, each country had a different priority, while Honduran
agricultureof f i ci al s di scussed the iIimportance of a
demands, other countries prioritize the use of CS for the pseater, 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(Q8eadvocatds bel i ef s 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 institutioasd thenational agicultural ministries.

4.2.3 Mesoscale:Discussig food security inSstema de Monitoreo de Cultiv§@op

Monitoring System

At a national scale the discussion was strikingly different. Although this space was
i ntegrated by | NSI VUNMBAHRYYel by®ther actbrs that edlude, It we
the FAO, FEWSNET, WFP, MAGA and especially SESAN. This became noticaable

the time given to thetopics regarding food insecuritwas prioritized while climate
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information was less discussed. | 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, | argue that displacing @&s the result of thiypes of actors involveoh 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, amtbenational organisations
became key participants at delivering specific informattbe way they communicated

their data provided a fixed and palpable idea of who the users were supposeddo be
begin with, heir crop advisors and employdesm these organisatiotead direct contact

with rural Guatemala ansleveralminor citiesto gain access tmformation concerning

food and fertilizergpricesamong othersThe communication betweenetbe 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 imageabove) we can see how black beans, and white and yellow corn
prices are monitored in specific communities, those beingntbaicipiosand 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 thdfigamee(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 Aprildhowing a fast reading of the
national situation. SESAN and other institutions can then elaborate the report on the

seasonal hungry peopfe

18 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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Figure32. World Food Program corn and bean price monitoring system. Source: Mesa de Monitoreo de Cultivos (Food

price monitoring workshop)

Whenever there are hydrological deficiencies iareas with low precipitation forecast,
participants raiseduestiongegarding the types ahechanismshat the government had
available foimplementing and preventing watshortage crisifor the Guatemalan case,
the only mechanism available beside handing out food in dire situations was paying
stipends at the end of the agricultural cycle (Octéb@rember). The stipend was given

only to those farmensho 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 monitorimgans and corn yields and prices. With
such information they could projectetpeoplewho 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 andsufsistence farmeras SESAN’s
official repeated or the vulnerable population which the WFP representative mentioned in

our conversation.

This workshop also includeathertechnical informatiorsuch as the phenological stages

of corn and bearTechnicians from MAGA would monitor how these subsistence crops
were developing, almost in real tinaedwould later correlate thinformation with the
climate informationto locate areas that could pose threat on the crops. The Normalized
Difference Vegetation Indé%was also usedb cross referenceith other data ando
monitorGu at e mal a 6 s . Whe tesuiting dredoca from these meetingssthe
elaboration of a bulletin with advice on fertilizer subsidies, production of organic fertilizers
by the subsistence and infsabsistence farmers (by the CS advocaa)l theuse 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 decisioamakers in the government and other internationgdnizations 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 Vegetatiotex provided open discussions on the
government 0s responsibilities and role of de
future demands (as | will later develop on the discussion regarding stipends), but also
projects regarding water availabilityNational scale not only transcended local
administrative problem$ut italso managed to integrate food and agricultural input prices

7 This index measure or quantifies greennegdantleaves o gi ve an idea of the planté
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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 insecurkis data mattered most for these organizations as their
area of influence and their workirsdirectcontactwith farmers.

Some of the key facto@ssociated to food insecurity ftive year2021are showrin the
Integrated Classification of food security phasel-] documentind include th€OVID-

19 pandemic, rise of food prices, depletion in the grain reserves and jobHedsvel of

detail regarding the food insecure in Guatemala is surprisifiggime33 we can see that
institutions working for food security use categories to define the degree of affection and
the number of peopleho are expected to be food insecure over a period of time. In the
same document, exhaustive level of information is shagardingthe numbenf people

who arefood insecure pedepartamentqseeFigure 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 informatio

available to provide valuable daia what to expect regarding future food crisis

| | Cla tegrada de |z idad Alimentaria én Fases Somern i amenarynumeons, T ° (%/\
CIF u pisgradsdels Sequridad Alemer s P JI Rl | e sy D@ SICA
GUATEMALA ANALISIS DE INSEGURIDAD
ALIMENTARIA AGUDA DE LA CIF
3.5 MILLONES DE PERSONAS EN SITUACION (MAYO 2021 - ENERO 2022)
DE CRISIS O EMERGENCIA DE INSEGURIDAD ALIMENTARIA PUBLICADO EN JUNIO 2021
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Figure33. The Integrated Classification of food insecurity phases for Guatemala May 2021 to Januaya2R22d
stance for catastrophe/famine, restands for emergency, orange for crisis, yellow for stressed and green for minimal
or none.For MayAugust 2021 there were 173000 people in emergeSource. SESAN, 2021
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Figure34. The Integrated Classification of food insecufidtyeach departamento iGuatemala May 2021 to January
2022. Source. SESAN, 2021

4.2.4 Micro-scaleDiscussigfood security inthe LTAG

Although food security is one of the key concepts mentioned &otfee we could not see
how the topic was further developed by the national agriculture minisiesuse they
lacked time to preparét a micrascale theGuatemalan ministry of agricultutieat isone

of the participant®f the regionaForo, becomes a key participant in the LTAGt only
because of thexistinggovernmental mandate to support food security initiatives, but also
because they are the ones that provide the facilities éoL TWC and the technicians to
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produce and transfer the agroclimatic bulletids it was seeninthe LTACs descr i pti o
in chapter threenot all information discussed by the international organizations &M@

was transferretb the LTAC reither does this informaticseemed to bmternalizedby the

participants in any practical wakt everyLTAC, the meeting aretreated as separate from

the other forums or meetings in the sensedlaiate projectionsrom theForo and SMC
wererepeatedfor a third time, and many more times fither LTACs)to the new actors,

generally crop advisorsWhile INSIVIMEH gave more attention to the local area,

MAGAOG gresentations were not aligned with tbeal need, nor did they brought any

information of what was discussatitheSMC. MAGA would usually give a presentation

regarding their ongoing projeat® soil classification or pest management.

Additionally, the conversation would diffelepending ortheinstitutions that was hosting

theLTAC. For LTAC Centrosurit was ANACAFE, andthey would prioritize discussion

related tocoffee productionin this LTAC,MA GA 6 s p r evaseriente towards

the elaboration o& national soil taxonomy cartography. In fact, the discussion at LTAC

Centrosur was more technical and felt unattached to food security issuasse most of

the technicians and government officials involved were not in direct contact with farmers

nor did they have direct experience on food productwverall, he meeting held at

A N A C A Ffaciitees in theCapital city of Guatemalaont r ast ed those hel d
facilities. Locate in one of the most exclusive zones ofGhep i t a | city, ANACHA
central buildingwas characterizethy the beautiful architecture witimternal hanging

vegetations, natural sunlight and the provision of {gjghlity coffee given out in the
meeting. Outside the <city, MAGAGs facility
previous chapter), and they would provide water bottles to the techracidpdastic water

bags to the crop advisorfhese rather cosmetic differesceere acknowledged bya

young MAGA official when she said she liked it when ANACAFE hosted because they
provided cookies and coffee. On the practica
for the agroclimatic bulletin of the region were targeted to the coffee growers. This meeting

also had fewe crop advisors since it was expected that the role of transmitting this
information would liewith ANACAFEOGsS adv ihe discssion @ theTA@ | | t

variesaccording to the participants and although crop advisors were not the expeeted end
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users, they became @nf the most important nodes fatecisionmaking andknowledge

transfer.

At this space,crop advi sor s k n oandatlviceis divarr accerdiigdo need s
categories of cropselected (perennial, vegetable, forga) because the discussion is
regarded as technical, only certain typedistussions anddvice are takemto 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 | asked a crop advisor the reasbwy peoplalid not take
advice on soil management practice or producing organic fertilizer, he régiedost of

these people only have two or thireerdad?, they do not have the option of losing one of
their cuerdasin soil conservation when thegre expecting t@at everything thegan
possiblygrowthroughout the year and thael plant everywhere they carhis reminded

me that in fact, théulletins are targeted to the small producers regartihesslandless

condition as usually happens wittira-subsisénce farmers.

Advice at local scale also becomes harder because crop advisors are not willing to risk a
farmer6s |l iving by giving erroneous informat
researcher Sophig¢aines (2019n Belize.In Guatemala, elivering erroneous information

was experienced by a former LTAC participant fribva Dry Corridor regionvhotold me

theyonce gavedvice,and the weather turned out different from what was expected. The

fellow farmers complained, arideyno longer participated on the LTAC. Howevat the

current stage;S advocatesieasure thegsuccesdy calculating theumberof people their

product reaches. In this sense, at every meeting they would¢nagadvisaos to transfer

the knowedge and give advicdn this sense, theTAC-Escuintla prowded valuable

information on how these issues are handled. After a moment of discussing how
trustworthy was the climate informationgeop advisolagreed to give advice onlytifiey

were to transfer the responsibilitheysaid:il coul d say that accordi.
technicianstheyplaced strong emphasis on who was giving outadivyou [referring to

t he farmers] c¢an Qveralnhe méssagetwhs that these cropladvisorsd ay . 0

18 Onecuerdaequals 400rhor 4% of a Hectare
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would not give advice om personal level, they could agree to become a channel of
communication but not advisor®verall, frictions generated between gldbaidern
climate knowledgeand localrealitiesbecome violentThese collisions between global
knowledge and local realities occur becausegthbal CS claimsaretranslaté into life
changing decision®r many familiesin the countryside anfbr the CSemployeesvho

deliver the climate information in rural aga

Conversationdiverted and technicians and advisors commentedirth&uatemala, the
variability in rainfall and climatic conditions are not homogenous within the same
municipia Same departamentognight even include four climatic regiortberefore,
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 woulghioanything but debts

and throw away their workiHowever, others argue that meteorology is not an exact

science:

ASo, how can one have the capacity

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 difficulttedl people: today is not going to

rain and it might not rain but the general idea is to calibrate these systems

and hel p t heAcademitGuatdmala Gity 202Rymwn

translation).
Overall, it became hardeoif 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. Usingepartamentosind municipiosas scales of interventions
responded to political and administrative factors that were not well received by the
techniciansAccording toCS advocateshis allows collaboration tgrow, however in
practice,it alsolimited otherp a r t i @xp@riancavherdtheir interventions diverted
fromthe LTACO s a g r dulétin anthe eldoration of agricultural national plan
as it happened with the SMC. Ake scalesf operationscaled down, so did the

responsibilities and the sengkat each individual hashe powerto decide and
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responsibility over his own wellbeing. Correspondingly, agllreflect in chapter five,
neol i ber al policies embedded in institutions
through merit and work These efforts maintain the illusion that decision and

opportunities argiven to subsistence and infra subsistence farmers.

In the next section, &ddressthe way in which thedifferences between the policy
regimesmanifestin the LTACs and CS productsAlthough the participants ofthe
meetings heldt a macro scaleith other Central American countries nageto handle
some ofthe disparities| will now turn to the middlemesuch as the crop advisols
will detail how the governmental officials, CS advocates and p#gicipantshande

the incommensurable differences.
4.3 Examining théensionsgenerated by scales and tpelicyregimes

The difficulties of producing locally relevant CS information increaae the scales
becomdocalized However, he challenge between scales remains the same overall, and it
is in partproduced not only by the deficient climate information and lack of weather
stations, but because there atsotwo major different topics of discussions ttae
forcefully paired, that of climate knowledge and the food secuBibyh, theForo and the
LTAC emphasize thtthe CS6 maintopic of interest is the provision of agricultuaalvice
based on climate informatiolm this sense, the meetings destined some time to educate the
wider audience on climate related terms and climate change theowghina, other parts

of the meeting focused on presenting weather dingiate projection However, on the
SMCmeetingstheCS arausedas adeparture point for their discussisan food insecurity

After evaluating the effects that projected rainfall would have on Guatemala, climate
information was later relegated as other topics start to emEngeclash is seen in several

wayswhich will beexplained in the following subsections.

Overall, the pursuit of generating locally relevant climate informadiwah its subsequent
success comes fromethods of selevaluation that are meagarby the CS advocates
(Giraldo et al., 2019; NavarRacines et al., 2020However, these methods are impinged

and impregnatedith a wider discourse around CS and food security that can knowingly
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or not neglect certain aspedBne of those parameters measured byCtBeadvocateare:

the reachtheir climate productshave 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 ed\saliation(Giraldo et

al., 2019; NavarrdRacines et al., 2020pelieve 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 word§;S advocateand meteorologists value the importance of sharing

their knowledge on modern climate science, yet they are unbothered to understand how
Guatemal ads food system is working. On the

differences manifest.

4.3.1 Users and decisiemakers

From the first chapters in this thesis, particularly in chapteramibthreethe users and
decisionmakers 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 seer,dafaners are a
northomogenous actor. They risk being confused or neglected as the governmental official

pointed out when referring to MAGAG6sS represe

A T h[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

popul ation? 1 06m startl ed sted®mtell you are as
me who is our targeted population. He/ sh:
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

mostvd ner abl e, t hi(eS ESwaidbs GusdemateeQitys . 0

2022. My owntranslation)

This aspect is equally troublesome at an institutional lével. MA G A 0 EGobrera@ o r t
de Guatemala, 202Zhe ambiguous description of subsistence and -gitssistence

farmers leaves out important details regarding land tenure (as detailed in chapter one).
Additionally, throughout the interviews and meetings, the farmers were described as

147



peasants, farmers, and producers which would evidence a lack of agreement between
government officials. All of these concepts convey different ideas as to whGSare
advocatesand their CS productare working for. The users thus, can be anyone, even
peasants who do not own land, those who are illiterate or Mayan commuaesight

not speak Spanish. As introduced before in chapter three (I develop further in chapter five),
the idea MAGA has of dealing withoverty and small farmensasbeen through the
implementation of initiatives thaaim at modernizing thecountryside One of these
concerns has been the incorporation of sfaathers into the markdinternational market

as well) dl 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 onéGrandia, 2014; Schirmer, 2010)

These users are not only the vulnerable population, but they can also become-decision
makers. As the meteorologist said, f-everyone
making regarding their jobso. Meteextiom|l ogi st
will be distributed to the public, afterwards, the crop advisors decide if and how they

transfer the information given to them. Finally, farmers, peasants, subsjsierntia

subsistence farmers have agency of their own when it comes to dewiutith 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 decistomakers were meant to operate in a top
down manner. However, this decisioraking began at an intermediate and-lewel of
operation within the Guatemalan institution (e.g., Meteorologists, techniciang)rabdd

down to the crop advisors and the arskrs. Every time | asked about the responsibilities
of the Minister of agriculture or other highnking officials, the responses became unclear.
Aside fromanacademic who continuously stated that the contlmnaof corruption and

the lack ofweatherstations were strong reasons to have a failed program, most of the
interviewees were not precise and would easily divert away from the question. As | was

|l ater told by an academic, the Aformer | NSI
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they proved he bought overpriced weather st
authority. Overall, high ranked officials were not regarded as degaisakers due to a lack
of trust placean 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:

Al when we were finally heard] the vice m
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 investirdrastructure and
roads.But they said we should look for funding andlld the roads. We
are an academic institution, the only thing we can do is to propose and
provide the government with information, but we trjpdshed forward
the development of ¢ highlands] with three different government
of ficials and (Academicsiatemala Cityg 20283sMyb | e . 0
owntranslation).
These types of discussiortepse that diverted away from the implementation of CS in
food security happened more often than expected. | had thought | would have to dig further
with questions, but interviewees would naturally hint at what were the issues that
concerned them the modthese problems were a product of the ways in which the two
policy regimes merged in unnatural and force
current endemic corruption, but it is worth mentioning it. Corruption howssaera point
of shared frustration, whenever the participant found out that | came from Nicaragua, they
would acknowledge that such problem was something we all struggle with in the Central

American region.

Working withgovernmenofficials and governmental institutions always had a component

of corruption which | tried to navigate around. | did so, not because of willing ignorance,

since this is a subject of everyday news, but because | considered it could limit my analysis

and een my accessibility to the people | wanted to talk to. Despite my caahiouthe
corruption and 6cul turebd i ssue ( mor e i n c |
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 | will

turn to the moments when the policy regimes worked togetinerot mostly by drawing
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on fieldwork and participatory approach | implementEuis 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, 2009However, the Guatemalan agricultural system as seen in chapter
onehas internalized the modern agrarian food system relying on inputs and international
food prices for exportation. When timernational organizatiorend SESAN address food
insecurity and acknowledge the weather and climate change they also try to relate the

climate data with thdata they produce

In this sense,hie SMC and some LTAG deteced threats that were going to affect the
currentplantingseason. This was mainly tlecrease in thdertilizing pricesthat went

from Q250,00 to Q450,38 per quintaf®, a 180% within the span obne year. Somef
alternativesthat farmers would useo tackle this issuénclude applying 100% of the
solution of fertilizer until they run out of fertilizer, leaving a considerable portion of the
plot unfertilized. 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 instikrnimmghat

this would result in an increase in the number of families becofoot)insecuren the
upcoming months. This increase was corroborated madatisin the newspaper that |
read every day throughout my fieldwoRigure35 points out that 4,6 million Guatemalans
areat 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

Guatemal ads food security.

190n average throughout 2022U8$ equals 7,74Q. The fertilizer price was raised from 3238to 58,19

US$

201 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 (sedgeveridge et al., 2019)
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Figure35. The title read: Study alerts that 4,6 million Guatemalans are in risk of food insecurity. Source: El Periddico,
July 2022

Crop yields in this year are threaterssaspite thdact that INSIVUMEH had projected a
regular rainfall throughout the year in most of the courithe international organizations

would also avoidallingintopo |l i ti cal di scussions because, a
met hat, t his organi zation i n particul ar ne
Guat emal a. I was |l ucky to witness how the ir

navigate and respectfully ask for the permit to be updated. Atntbatent, | had not
understood what was happening in the meetin
official. In this case, since MAGA officials were new in their jobs, they did not know the

bureaucratic process. The explanation went like this:
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