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Agriculture is a source of livelihood for many people in the countries of El Salvador, Guatemala, and
Hondurasg the Northern Triangle region of Central America. It is a region suffering froimmplaets of

climate change, most notably an increasing occurrence of severe droughts, floods, and catastrophic storms,
all of which have damaged agricultural production. These impacts have caused or compounded economic
hardships, prompting internal and imt&tional migration, including irregular migration to the United
States.

As stated in the U.S. Strategy for Addressing the Root Causes of Migration in Central America:
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The Root Causes Strategy, issued in July 2021 and directed by the President in Executive Order 14010,
focuses on a coordinated approach to address the uyidgr causes that push Central Americans to

migrate, and aims to build hope for citizens in the region that the life they desire can be found at home. A
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Tropical Agricultural Research and Highducation Center (Centro Agrondmico Tropical de Investigacion

y EnsefianzaCATIE), formed a multifaceted team comprised of technical experts from CATIE and four USDA
agencies (Agricultural Research Service, Forest Service, Natural Resources Cor&amiadpand FAS)

to assess agricultural resilience to climate change in the countries of El Salvador, Guatemala, and Honduras,
and its relation to food insecurity and irregular migration.

The assessment addressed three questions for the region:

1. How redient are agricultural systems in these countries to the effects of climate change?

2. a) Does a lack of agricultural resilience to the effects of climate change cause food insecurity and
migration?
b) Does having agricultural resilience to the effectsimiaté change reduce food insecurity and
the likelihood of migration?

3. What specific kinds of interventions can increase agricultural resilience to the effects of climate
change?

The USDAATIE team reviewed existing literature, interviewed relevant expadsconducted field visits,
in-person workshops, and interactive focus group discussions with 237 participants from 16 municipalities
across the Northern Triangle region. Participants included representatives from local governments and
institutions, farners and farm associations, ngovernmental organizations, technical schools, and

X



universitiesThis report highlightassessment findings amdoposes several interventions that could help

the people of the region involved in agricultural production tobee economically secure while remaining

in their home countries. USDA and CATIE offer this report as a tool for informing all those seeking to develop
or implement activities to improve agricultural resilience and food security in the face of climage cha

and to address the root causes of irregular migration from Central America.

Mark Slupek

Deputy Administrator

Global Programs

Foreign Agricultural Service

United States Department of Agriculture
Washington, DC

And

Rachel Nelson

RegionaAgricultural Counselor for

Guatemala, Honduras, El Salvador and Belize
Foreign Agricultural Service

United States Department of Agriculture
Based in U.S. Embassy, Guatemala
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(DICORER Zacapa), Gustavo Pérez (MARN GudfEmbla Carlos Ramirez (Mancomunidad Copan
Ch'orti"), Alejandro Siquinajay (Munididad de San Andrés Itzapa).

Honduras

Interviews Milton Alvarez (MAMBOCAURE), Javier Barahona (FENAGH), Sobeida Lara (iDE), Juan Lozano
(IHCAFE), Marlon Lépez (FHIA), Raudales Martinez (ICF), Fernando Ochoa (UNACIFOR), José Trinidad Reye
(UNAG), Verboa Zelaya (FIPAH).

Workshops Armando A. (San Pedro de Catacamas), César Alfaro, Junior Alvago (ICF), Milton Alvarado
(MAMBOCAURE), Edgar Arias (APROSACAO), Neptali Arriola (AGAMAC), Xiomara B. (Buenavista 72), Jos
Arnaldo Betancourt (Buenavista 72),&J8sibal C. (caja rural), German Canales (AGAMAC), Roger Castillo,
Henry Claros (SAG PROLENCA), Abelino Cruz (San Pedro de Catacamas), José Emiliano Diaz (CRAC Las Flor
Joselina Dominguez (La Amistad), Blanca Dominguez (La Amistad), Maria RaquelZ)&aimys Duran

(Heifer), Omar Escalante (FEGASURH), Jorge Escobar (UNAG), Dora Fajardo (agricultura), Juan Figueroa
(técnico forestal), Walter Funez (IHCAFE), Olman G. (Heifer), Sandra Patricia Garcia (escuela de campo),
Orlando Gomez (Buenavista 725e)lGomez (La Flor de Café), Dilma Gonzales (APA Fe y Esperanza), Maria
Benjamin Gonzalez (APA Fe y Esperanza), Danilo Herndndez, Hernandez (agricultura), Jonathan Job (escuela
de campo), Noelia Larios (UNAG), Maria Joselina Lépez (CRAC Santa Luogod)pdddé Félix Lorenzo

(CRAC Medalla Milagrosa), Danelia Manueles (CRAC Las Orquideas, Guascotoro), Amilcar Manueles (CRAC
Las Orquideas, Guascotoro), Keila Matule (IHCAFE), Victor Luis Molina, José Ortiz (Colonia Agricola), Onaria
Ortiz (La Flor de @Ggf Luis Manuel Osorio (MAMBOCAURE), Gregorio Oz (La Flor de Café), Oscar Padilla
(Cajarural Emprendedores), Jesus Pineda (La Flor de Café), Norma Ramos (La Flor de Café), Jose Trinidad
Reyes Sandoval (UNAG), Henry Rodas (Heifer), Melvin Rodriguezdg.&&féj, Cristian Rodriguez (La

Flor de Café), Domingo Rodriguez (CRAC Medalla Milagrosa), Calixto Rodriguez (CRAC Brisas de Eza),
Lorenzo Sanchez (UNAG), Johana Sandoval (FEGASURH), José Santos (agricultura), Arturo Santos
(agricultura), Gabriel Sier(eifer), Monica Sixtan (CRAC Santa Lucia, Los Mangos), Armando Solano
(FEGASURH), Marcos T. (Catacamas), Marcos Alexis Trejos (AGACO), Sipriano Vaca (Santa Fe Buenavista



Juana Vaquedano (Buenavista 72), Antonio Vasquez (escuela de campo), Felig ¥ildhestalgua),
Ventura Zelaya (UNAG).

Assistance with workshops organizatidvilton Alvarez (FEGASURH), Edwin Borjar (Mancomunidad
Consejo Regional Ambiental), Henry Claros (SAG PROLENCA), Trinidad Reyes (UNAG).

Field trips Oscar Lai (USDA Forest #efy Geovany Lopez (COCASAM), José Santiago Pineda (Red PASH),
Trinidad Reyes (UNAG), Henry Rodas (Heifer), José Rodas (iDE), Luis Tinoco (Youth Conservation Corps
Program).

CATIE

Emily Fung, Jose Manuel Gonzalez (Representative in Honduras), Gracidulianzpez (Representative
in Guatemala), Claudia Medellin, Daisy Méndez (former Representative in El Salvador), Juan Carlos Méndez
(former Deputy Director).

USDA

USDA FAS Global Programs, USDA ARS Office of International Research Engag@wemé¢ratidn
(OIREC), USDA Forest Service International Programs Office, USDA NRCS International Programs Division.
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The Northern Triangle of Central America (NTCA) is composed of three countries, namely El Salvador,
Guatemala, and Honduras. Besides having common geographic features, the countries are characterized by
increasing migration, aneikposureand vulnerabity to climate tiange. Agriculture is a significant sector

that employs large numbers of rural population across the three countries. Concurrently, it is also heavily
impacted by climate variability and climate change, wtachpounds the existing vulnerabilities of peopl
employed in agriculture. The report is based on analyzing fourageaulturalsystems which are key for

more than 80 percent of agricultural households in El Salvador, Guatemala, and Honduras: coffee, staple
grains, livestock, and vegetables.

The obgctive of this report is to systematize primary data and existing knowledge about climate change
impacts and vulnerability of the agricultural sector in the NTCA couspesfically of coffee, staple grains,
livestock and vegetables farmemsjth an adiitional aim of having spatial detail on livelihoods and
beneficiaries of interventions for building resilience and contributing to the U.S. Strategy for Addressing the
Root Causes of Migration in Central AmeticBo our best knowledge, this report is the only one to use
systems and livelihoods approach for an analysis of agricultural vulnerability, resilience, food security and
migration, and to additionally provide a comprehensive inquiry that includes spatficity. The report

links the results of the analysis with the existingtr@ground practices and it offers concrete proposals

for actionsin the NTCA.

The primary data used in this report weallected ineight locations in Guatemala, four locasoim

Honduras and two in El Salvador, through 25 interviews with key stakeholders, fourteen workshops
(including participatory mapping) and twenty field visits. The research team worked with over 200
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relevant literature, this report highlights some of the key issues related to agricultural livelihoads, the
resilience to the effects of climate change, and interlinkages of agricultural resilience, food security and
migration, and it provides concrete suggestions for strategic interventions for increasing agricultural
resilience in the NTCA.

Some of the maifindings are:

Agriculture heavily impacted by climate change, is a highly {amb@ensive sector in the NTCA countries but

O2y iNROdziS& YINBAYylIffe G2 GKS ylFIdiiAz2yQa $Hdhgy2YASa
opportunities.Climate change adds to other factors, makimg living conditions of small and medium

sized rural producers even more difficdlhis is especially evident in the Central American Dry Corridor on

the Pacific slope, with a high percentage of the rural population dependent on agriculture.



Coffee, stiple grains, livestock, andgetables based agricultural systems provide the means for at least 80
percent of agricultural households in the NTCA. These systems spread across areas sharing similar socio
economic and biophysical contexts shaping the eesii of agricultural livelihoods.

Water deficit and excess, changes in rainfall patterns, increased temperatures, and pest and disease
incidence ar¢he main climate impacts across agricultural systémsgterm impacts of climate change in
agricultureare loss of cropsuitable areas and yields.

Resilience of agricultural systems is limied with differences in their capacity to identify innovations on
farming practices and for scaling and adoption (fevel implementation) of resiliendriilding practices.

Staple grain farmers are the least resilieotossthe region with high impacts from current climate
variability and less capacity to identify and implement resilibodging actions, in particular, those with
small holdings and viibut secure tenure of their lands. Agroforestry coffesed systems are the most
important with betterresilience bufacing significant reductions in suitable growing areas in the coming
decades due toising temperatures

Coffee and livestock farmeage more resilient than staple grains and vegetable produgersss tavater,
food security, health services, basic literacy, and personal secuiityredative termshigh for coffee
farmers and very high for livestock farmers, while for staplegyeaid vegetable farmers it varies between
low and higracross livelihood zones

The data from the field work conducted for this assessment stiensisa link between food security and
migrationin some livelihood zones in Guatemala and Hondusecifically, in Guatemala small and
mediumsized staple grain and coffee producers with very low to low food security have high emigration
levels. In Honduras coffee producers with high to very high food sebasie very low to low migration
levels.Foodinsecurity acts as a push factor for migration through different ssgmoomic factors.

Resilience generally improves food security because families can medkenaadaptation investments.
Certain livelihoosl are more resilient to the effects of climate change, and people who depend on those
livelihoods will makelifferent migration decisions based aeeds, opportunitiesnd the availability of
supporting resources.

Climate change does not act as an isalategration driverThere is no one root cause for migration, and
any strategy to face migration must consider the combination of different famtoreow they interact in

a specific geographic, social and livelihood context. Food security is a sigfafitanthat needs to be
considered.

This report shows the complexity of the relationship betwelenate change, agricultural resilience, and
migration based on theropping and livestockystem level and livelihoods analysis. This perspective



provides a solid ground for accounting for the differences in weather and climate impacts on levels of
agricultural resilience, adaptation capacities, and risk management strategies that canrbatiditéel
amongthe fouragriculturalystemgcoffee, staple grains, vegetables, and livest@a9ed on the findings

that this report highlights, USDA and CATIE propose technical and supporting inter¢se¢éidBisapter 3

of this report)that are aimedat strengthening farmers” resilience in the NTCA, which could, together with
other initiatives, contribute to reducing the need for migratibhe extended proposals are included in a
ASLI NIF 4GS R20dzYSy it aédiwkssS a! OliA2y t NRLRALI




Lbe¢wh5! / ¢L

hb

The Northern Triangle of Central America (NTCA) is the far north of the Central American isthmus. It
comprises three countries: El Salvador, GuatemalaHamdluras Figurel), with more than 33 million

inhabitants.

Figurel. The Northern Triangle countries in Central America.
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Figure prepared with the following data sources: EB\@\Free Spatial Datgstate boundaries in main figure and inset map 2),
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contributors, and the GIS User Community Light Gray Cirea® map for inset map 1).
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All three countrieof the NTC/lare affected by moderate or severe food insecurity, affecting women
disproportionally more than meh The COVHD9 pandemic has only contributed to thjsand climate
change is affecting the region adversely, contributing to accumulating vulnerabilities

Agriculture, heavily impacted by climate change, is a highly-ilaeosive sector in the NTCA countries.
The sector employs nearly 30 percent of the population in Guatemala amtlutds) but contributes
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opportunitiesdue to challenges it is facing such as increase in prices of inputs, low wages, low prices of
products, and clinta impacts Nevertheless, agriculture is still the basis of food security and income for
rural communitiesThe dependency on agriculture, coupled with the regional instability and adverse effects
of climate change, presents a challenging environmentrfpraving the living conditions of the growing
populations of the three countries.

The geography of the NTCA is dominated by mountainous formations which form the Central American
isthmus. This geological origin determines the NTCA’s landscapes whicaractedzed by mountains

with steep slopes and land with shallow soils, but there are some regions with flat soils usually formed by
the deposition of sediments or seabed ris&@his geophysical and hydrometeorological setting makes the
area prone to frequent earthquakes, volcanic eruptions, tsunamis, floods, droughts, tropical storms and
hurricanes, and El Niff®outhern Oscillation (ENS@$sociatedphenomera such as alterations in
temperature and precipitatiof

The NTCA has two broad climatic areas: the Pacific and the Caribbean slopes. A seasonal or monsoonal
rainfall regime dominates the first one with several dry months. This area extends along the Pacific coast,
where a part of the Central American @grridor (CADC) is located. The second one is located along the
coast of the Caribbean Sea and is characterized by permanent®tinhe predominance of the
mountanous relief coupled with the mentioned climatic regimes makes the region suitable for a wide
variety of microclimates and biodiversity. Likewise, it presents a challenge and requires a search for specific
solutions for agricultural production and ecosystgervices provision in such complex landscapes.

These uniquéandscapecharacteristicsncrease the complexitiesf the impact of climate changevhich

coupled with poor agricultural practices in the region pose threats to job creation and economic
oppartunities. Yields of raified crops, such as maize and coffee, are forecasted to decdfeXsasyields

drop, rural populations highly dependent on these crops are likely to migrate as a livelihood strategy to peri
urban areas or the USA. Natiotald investments and innovations are needed to addthemegative

effects of climate change and ensure the agriculture sector has the potential to become a stronger base for
regional economic growth.

The objective of this report was to systematize pringata and existing knowledge about climate change
impacts and vulnerability of the agricultural sector in the Northern Triangle of Central America countries,
with aiming of having spatial detail on different livelihoods and beneficiaries of potentia¢iviiens to

build resilienceandto contribute to the U.S. Strategy for Addressing the Root Causes of Migration in Central
America.

The assessment consisted pérticipatory workshopstechnical factsheets production and reviews,
interviews with key infenants and actors, farm field visigmdliterature reviewOverview of the workshop
process and how the data collected links with this report is sholigume2, and the overview of theork
process developed for this assessment is presentegjure3.



Figure2. Methodology overview.

PARTICIPATORY WORKSHOPS

Identification and

g Mappin Climate risks and impacts Surve
characterization PPIng P U
5 Workshop participants identify
+§_ mz{m agncultur’al systems a’nd Bartlcinants issntifycspatial Common climate rls'ks for gach ' Ad_aptlve capgcnty and
= define the dominant farm size, e ) of the systems are identified, migration survey is conducted
Q distribution of the agricultural . . . .
b tenure type and access to T including their frequency and for each agricultural system
> S systems in livelihood zones. .
2 irrigation for each of the level of impact. separately.
[} system.
ol
)
i i 1.4 Farmers’ adaptive capacity
1.2 Cropping and livestock 1.2 Cropping and livestock 1.3 Climate impacts on 2.2 Does a lack of agricultural
systems in NTCA and their systems in NTCA and their cropping and livestock systems resilience to the effects of climate
geographic distribution geographic distribution in the NTCA change cause food insecurity and

migration?

10



Figure3. Overview of the work process developed for the assessment.

Literature review

Field visits
20 (10 GT, 9 HN, 1 5V)

Technical factsheets
150+

Workshops
14 (8 GT, 4 HN, 2 SV)

Interviews with
key actors
25 (10 GT, 9 HN, 6 SV)

1 Systematizingountry-specific and regionaésearcHiterature

1 Collectingechnical agronomic factsheetem the different agricultural research institutes in the three
countries to obtain detailed technical information on agronomic practices that can be promoted to b
resilience.

1 Interviewingkey decision makers at the national level across the threeties related to agriculture,
forestry, and environment sectors.

1 Visitinginterventionsin the field oflocal institutions such as the Institute of Agricultural Science ai
Technology (ICTA) in Guatemala, the Directorate of Agricultural Science andofgciDECTA) in
Honduras, and the National Center for Agricultural and Forestry Technology (CENTA) in El Salvad
promote practices to build resilience in the agriculture sector.

9 Conductingvorkshopsand participatory mappingxercises in the three countries to identify different
cropping and livestock systems and their socioeconomic characteristics.

This report focuses whowing results from the primary data collection conducted through interviews and
workshops in severéiVelihood zones throughout the three countri@$e field data is complemented by
findings fromscientific literatureandpractitioned i@ports
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1 Howresilient are agridtural systems to the effects of climate
change?
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Chapterl ¢ Highlights

1 Coffee, staple graindivestock, andregetablebased agricultural systenssistainat least 80
percentof agricultural households in the NTCAese systems spread across areas sharin
similar socieeconomic and biophysicatontexts shaping the resilience of agricultural
livelihoods. Farm size afehd tenure arecriticaldeterminants of resilience acrolbgelihoods
as they define resource availability and conditions for resilience building

1 Coffee and livestock farmers are more resilient than staple grains and vegetable produc
Access to (good quality) water throughout a year, food sectmiughout a year, access to
health services, basic literacy, and personal securityrislative termshigh for coffee farmers
and very high for livestock farmers, while for staple grains and vegetable farmers it vai
between low and highcross livihood zones

1 Water deficit and excess, changes in rainfall patterns, increased temperatures, and pest
disease incidencare the main climate impacts across agricultural systéhes mosimportant
climate impacts of agricultural systems vanpughaut different livelihoodszones

9 Staple grain producerare perceived as the ones who experience the highest imfracts
climate variability across all zonsm waterdeficit and excess inducing food insecurity

1 Vegetable growers are perceived as the ones who experience the highest impacts from w
deficit in El Salvador across Dry Corridor areas and from water excess in higher altitude ¢
across the NTCA, indagiloss of crop quality and quantity.

1 Water deficit drives the mostritical impacts on coffedased agroforestry systems in mid
altitude areas of Guatemala and excess of wgeg., severe storms and floodiragross all
other coffee areas across the G with effects on quality and quantity of the produce and los:
of income and crop areas.

1 The nost important impacts on livestock result frorine water deficit affecting pasture
productivity in Honduras and El Salvadwreasinghe vulnerabilityof livestock growers

1 More and more farmers are engaging with the production of emeigsl crops (vegetables
for export, fruits, coffee, and cacam)e to market demand.

1 Longtermimpacts of climate change in agricultarethe loss ofcrop-suitable areas and yields
Climate change impacts on coffee indicate significant reducitiocsffeesuitableareas by

13



2050 Alsosuitable areas and yields of staple grdinaize, beans, and sorghyiare expected
to be reduced. Climate change wdlso inducesignificant changes in forests and natural
ecosystemsind therefore, in the environmental services they provide to agriculture

1 Accesdo resources for adoption and scaling (fadewel implementation)farming practices
differsamong agricultural systemStaple grain farmers are the least resilient as they have th
weakest capacity timplement resiliencéuilding measures. Livestock pusers are relatively
more resilient in Honduras and El Salvador, except for smallholding systems. Agrofore
systems are relatively more resilient. Lack of access to water, health, education, and se

varies across regions, limiting the capacity foigkerm planning as shoterm resilience
building is the main priority.
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1.1 Introduction

This chapter describes haesilient @ricultural systems are the effects of climate changedth the focus

ontherainfed cropping and livestock systetivelinood description and analysis in the NTQ2&gins with

a classification and description of these systehie esilienceof those systemslepends on different
factors Therefore, thischapterorganizeghese factorgnto two parts:the impactsof these processes on
prioritized agriculturabystems, andheir adaptive capacity. Surveynd workshop results, quotes from

interviews, and comments collected during fieldwork complement this review.

1.2 Cropping and livestodystems in the NTGid their geographic distribution

Famine Early Warning Systems NetwB&WS NETivelihood
Profiles Reports for each country of the NTEAX provide a
broad characterization of people whtare similar means of
securing livelihoods, combining agricultural production an
labor (wageshy grouping them into livelihood zones (LHEs).
total 13 LHZs based on coffestaple grains, and livestock
production were prioritized in this repofTablel andFigured)
because of their rainfed condition, their evident greatel
vulnerability to climate change, the importander food
security and income, and the proportion of agricultural lanc
they occupy Nine livelihood zonesncompassstaple grain
basedcropping systemand livestock systems distributedhia
lowlands of the Pacific and Caribbean slopeair livelihood
zones encompassoffeebasedcropping systems distributed
across medium and higdititude areasThe sale of agricultural
labor, although present in o groupsof agricultural systems

is more criticafor staple grains and livestock grouyhile the cultivation of vegetables is complementary
in both. Agreindustrial crops or coastal resources are the basis of Gitrdihood zonesf the NTCA (See

Anrex2).

15

FEWS NET definiselihood zones
as "geographical areas within
which people share broadly the
same patterns of access to food
and income and have the same
access to market$" Livelihoods
integrates biophysicahgronomic,
socialandeconomicvariables. See
Annex2 for more information.

In thisreport, agricultural systems
encompassropping systems
(crops and crop arrangements),
andlivestock system@lifferent
types of livestocland livestock
arrangementsand related
management techniques.



Tablel. Livelihood zones in the NTCA sustained in rainfed agricultural systems. RvépatedFEWS NET livelihood
zone description$s1s,

Livelihood zone codend name Agricultural system

SV0ZXCoffee, staple grain, labor, and tourism
GTO0Coffee,cardamom, forestry, and vegetable production
GT1i1Coffee production

coffee

HNO5Mountainous coffee and vegetables

SVO01Staple grain and labor

SVO0ZEastern staple grain and livestock

SVO0&\orthern staple grain and livestock

GTO02Central Petén staple foodsd cattle farming labor

GT06Western highlands labor, staple crops, vegetables, trade, and remittances staple grains and livestock
GTO07Baja Verapaz and Quiché staple food and agricultural labor

GT10Eastern subsistence food crops and agricultural labor (coffee, fruitegetables)

HNO7Subsistence grains and remittances

HNO9Grains and livestock

16



Figure4. Prioritized livelihood zones and data collection in various workshop lodationgprepared with the FEWS NET livelihood zone spatial‘tfita
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Besides prioritized agricultural systems (coffee, staple grains, livestock, and vegetables), the participants mappadiletiiesystems: sugar cane, annual cash d@asnut in @atemalg,
permanent cash crops (cardamom, cacao, rubber, loroco, and pineappkg@malaand fruit trees in bndurag, and family farming concentrated in northern Guatemala (GT02) which refers to home
gardens, usually small in size (less thabha) where people grow a variety of fruits and vegetables for their own consumption.
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Agricultural systems of selectdidelihood zonesvere characterized and prioritized through experts
knowledge systematized throudteld workshops.Agricultural systems based on staple grains, coffee,
vegetables, and livestock (in this order) were thst fnequently prioritized in the differdivelihnood zones
Cropping and livestock systems were prioritized according to the following criteria: importance for food
security, economic value, cultivation area and the number of producers involved.

Field déa (summarized ifTable2) show the characteristics of these systems in terms of farm size, land
tenure, and irrigation. Field data (summarized &ble3) also showhat someagricultural systemare
declining,and others are emerginm response to climate, market, technology, incentives, ahdrla
availability. All these factors are critical for the resilience of cropping and livestock systems.

Interventions to help farmers to be more resilient and food secure must take into account the agricultural
systems (coffee, staple grains, vegetabldé/estock), the size of the farm, (small, medium, or large) and
whether the farmer is an owner or a tenant.

The promoted practices depend on land tenure since
families who rent land have different needs than those
who own their land. (Higlevel intenaw, GT)

Table2. Farmers type by country based on agricultural systems, farm size, land tenure, and irrigation. Source: Field
workshops.

Land tenure

Agricultural Farmsize ~  ElSalvador Guatemala  Honduras lrrigation
system Owner Tenant Owner Tenant Owner Tenant

Small X X X

Coffee Medium X X X No
Large X X X

Staple grains| Small X X X X X
Medium X X X X X No
Large X X X X X
Small X X X X X

Livestock Medium X X X X X No
Large X X X X

Vegetables | Small X X X X Yes

Tenant farmers do not invest in adaptation measures.
(Highlevel interview, El Salvador)
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Table3. Agricultural systems trends. Source: Field workshops.

Agricultural system El Guatemala Honduras Trend drivers
Salvador Climate Markets
Staple grains @ Q Q Variability Inputs costs X
Coffee agroforestry system @ Q@ Q@ Suitability Inputs costs, lack of  [Low prices]
variability labor force
Coffee agroforestrgystems 1y 1y Suitability X
with fruits and timber trees
Vegetables 0 0 0 Local
markets
1) 1y 1y Irrigation, controlled  International
environments markets

@ RS O Ndda & humBer of families invohvBd y, A y &eéaBrindnibef &f families involvedl stable

Maps with the spatial distribution of the prioritized agricultural systems, including their farm sizes, were
prepared to guide geography specific potential interventions that could increase agricultuieaesil
(Chapter 3)Data from the participatory mapping sessions of the field workshops was used as a primary
source and the census data was used to extrapolate to other areas for which the data from workshops was
not collected (Figure$7). See Anneg for methodological details.

Staple graifbased cropping systemsiclude maize, beans, and upland rice in Guatemala, maize and beans
in Honduras, and maize, beans, upland rice, and sorghum in El Salvador. Most staple grain producers (the
mostprominent group of farmers and most vulnerable, as will be shown later in this chapter) cakltivate
tenantsin minimal and rented ared3able2). Climate variabilitgffectsand increasing agricultural input

costs drivadownthe productionin staple graifbased cropping systems across all counffieble3).

Maize and beans, doraticated crops in the region, are traditional foods, and the habit of consuming them

is deeply rooted in the NTCA countriesMost are cultivated on small, rented land extensiondyithsides,

and, consequently, with low investment, so average yields are low in the fg®uatemala has the
highest percentage of families dedicated to staple grain production (43 percent), followed by Honduras (31
percent) and El Salvador (25 percefit)Staple grain production by rural families is primarily for self
consumption. Virld Food PNR2 3 NJ- Y Y S Ebad Sécuriiyt A8sessments of the past three years reveal
that not only has there been little surplus for sale in the market, but rural families have generally not
produced enough to cover their basic food needs. Adding to this hardship, the incomewfuagriday
laborers is low®°. Maize and beans account for more than 53 percent of the farming land in the NTCA,
according to the last agricultural census of each coudftfdy

In El Salvador, smallholder staple grain producers dominate across the zones the northwestern part of the
country with a mix of small and medium, and medamd large farm sizes. In Guatemala in GT05, GT10,
and some parts of GT06 and GTidst farms are large in side the Peten region (GT02) and in the central

part of the Northern Highlands (GT07), dominant farm sizes range from small to large. Larderfanais

in Honduras HNO5 zone, whilmall ones in HNO9, with the eastern part of the zone having a mix of small,
medium, and large farmBor spatial distribution across the countries Bigure5.
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Figureb. Staple grainbased cropping systems in prioritized livelihoods of the NTCA with extrapolated field data. Farm
sizes: Small, Mmedium, Harge. Source: Map based dmetresults of the participatory mapping sessions in field
workshops and data from national agricultural censé%&s

Coffeebasedcropping systemsMost coffee producers cultivate in small and medium areaghieytown

their land or have the security of tenutleough e.g., longerm informal agreementg§Trable2). In areas
exposed to water stress, coffee cultivation is decreasing, while it is increasingaititudh regions along
with the cultivation of fruit tree¢Table3). Agroforestry systems are a traditional strategy for water stress
and temperature variations. Cofféasedagroforestry systems are the basis of income for small and
mediumscale producerand the provision of temporary lab#rsince the 19th century, so theye also a
basis for food security in the regidoffee cultivationin Central America is mainly based on Arabica coffee
and competes commercially with cheaper coffees (Asia and Brazil) auailtly coffees (Colombia and
Africa). Climate change effects (as will be shown later in this chapten,gpektiseases, together with
management costs, land use change, and variations in international prices, are drivers that affect the
sustainability of these systems. Coffee accounts for nearly 18 percent of the farmirig thadNTCA,
according to thdast agricultural censusf each country®22,

Mixed small and medium, and medium and large farm sizesffeebased cropping systend®minate in

Guatemala, particularigones GT05, GT06, ®TAndGT11, with some smaller areas on the southern and
eastern edges of the Northern Highlands where smallholders dominate.
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The data for El Salvador shows the dominance of smallholder coffee growers across the lz@tfiesod

with exceptions of field data showing mixed small and large, and medium and large areas in SV01 and SV02.
In Honduras, the southern slopes of the Southern Highlands are dominated by smallholders in the HNO7
livelihood zone. In HNO5 there are moddlsge coffee farms, while HNO9 shsavmix of small, medium,

and large producer&eeFiguret for spatial distribution

N Farm size
Coffee
Field data Census data
[ ] cCountry boundary I s s
. v Y
[ ] Livelihood zone boundary — L
2 Coffee dominant or second B s/M 5/M

dominant land use category [l M/L B ML
s | S/M/L
S/M/L N/A

Figure6. Coffeebased cropping systems in prioritized livelihoods of the NTCA with extrapolated field data. Farm sizes:
Ssmall, Mmedium, Harge. Source: Map based on the results of the participatory mapping sessions in field workshops
and data from national agricultural censgg®?2,

Vegetablebased cropping systemblost vegetable producers cultivate in smalkdl anedium farms, and
many small farmers use irrigatidrikecoffee producers, vegetable producers own their land or have the
security of tenure through e.g., longerm informal agreementgTable 2). Vegetablebased cropping
systems for local markets are stable, but those focused on exportation are inc{€abied).

In Guatemalathere is a considerable fragmentation of dominaegetablebased cropping systems
regarding farm size in all livelihood zones for which the data was axdildhé western part of El Salvador,

in the zone SV02mostvegetable growers are smallholders, while a mix of small, medium and large farms
is foundacross the zones in the central part of the country. In Honduras, large vegetable farms dominate in
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HNO5, and medium in HNO7, with some areas at¢hestvo zones where most farmers are smallholders.
Figure7 shows spatial distribution of dominant farm sizes across the NTCA

N Farm size
Vegetables
Field data Census data
[ | Country boundary B s s
- M B ™
[ ] Livelihood zone boundary —H L

7 Vegetables dominant or B s/m S/M

second dominant land use Bl v/L Bl v/

category s _S/M/L
S/M/L N/A

100 200 300
I aaa— Km

Figure7. Vegetable; based systems in prioritized livelihoods of the NTCA with extrapolated field data. Farm sizes: S
small, Mmedium L-large Source: Map based on the results offiadticipatory mapping sessions in field workshops
and data from ndbnal agricultural censas?%22,

LivestockbasedsystemsMost livestock farmers own small and medium fariilsecoffee and vegetable
producers, they own thieland or havesecuretenure, while in El Salvador, they mostly own the animals,
but they are tenants of pastureggble?).

Zone GTO2 of the Peten region in Guatemalgsists of municipalities where mdisestockfarmers have
medium or large farms. In El Salvador, smallholder livestock farmers dominasetlerosnes (notably in
SV01)with some exceptions in the northwestern part of SVO1 where mixed medium and large farmers are
found. Honduras shows a diverse landscape/e$tocksystemsacross thdivelihood zones. Large farms
dominate in HNO5, while iHNQ9, there is a mix of small, medium, and large fabomiinant farm sizes

are shown spatially iRigure8.
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Figure8. Livestock systems in prioritized livelihoods of the NTCA with extrapolated field data. FarrensakswS
medium, Harge. Source: Map based on the results of the participatory mapping sessions in field workshops and data
from national agriculturalensuseg%?2,

1.3 Climate impacts onoropping and livestockystems in the NTCA

Climate related events can have significant impactsroging and livestock systerasd consequently

on peopléslivelihoods Two events in the Central American Dry Corridor that had significant humanitarian
impacts were El Nifiassociated droughtis 2015 and 2019, destroying crops, particularly of stésie

farmers, and leaving millions of people in need of urgent food assistance. These two years saw the largest
increasdn therate of Central Americans traveling to the USA

It is expected that climate change will increase the frequency and intensity of El Nific’eweimitsh will

lead to adverse consequences for people in the affected areas. Climate change nsakalstore areas
favorable for diseases affecting crops. That was seen in the2Pd#2outbreak of coffee rust which
particularlyaffected smallholders. The increases in nighttime temperatures throughout the NTCA formed
favorable conditions for the occurrence of the disease in higher altitudes where it was previously not
common?*, Other impacts of climate variability and gradual climate change are clearly visible, asithe er
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and landslides due &xtreme rainfall eventsbserved in various livelihood zones dufiatyl visits Erosim
reduces soil productivity aridduce landslides that damage farms, crops and cause serious infrastructure
and environmental issues

Text Box synthesizes scientific literature atimate trends over the past decades in the region, as well as
projected changes.

Text Box.. Trends of climate variability and gradual climate change in the NTCA

The NTCA isclimatechange hotspotinder future scenarioghichsignal agreement on temperature increase
and precipitation reductio®?8, Historical trends in climate across Central America indicateajemaming
during most of the second half of thet26entury?®, a general increase in the frequency of warm nights an
days, and a decrease in cool days and nights. Warming is more prominent during the wet season, re:
seasonal temperature contrasts. Data from the 12808 period show similar trends with a significant
increase in warm days and a decrease in cool nighBy the end of the century, models show a significar
rise in temperature and heat waves across all NTCA and through all séasons

Mid-summer drought (MSDh the NTCA a key climate feature defining agriculture in the region, ha
intensified across the region. M&Epresents a relative minimum rain peak during-2ulgust between the
two maxima’?. MSD intensificatiomeans moreprolonged and frequent MSD events, MSD events with mor
consecutive and total dry days, more extreme wet events, and less precipitation during the rainy seasons
intensification is expected mainlyer the Pacifislopeacross the NTCR with an arlier onset®®. Modeling
experiments indicate a potential link between deforestation and MSD across the¥egion

Rainfall pattertrendsare notveryclear. Still, there is evidence of an inceeasrainfall intensity despite the
high interannual variability in rainfallncrease and decrease trends are found towards the Caribbean a
Pacificslopesof the NTCA®. Rainfall intensity shows a significant increase in the intensity of extreme and \
extreme events across Centfaherica®. Also, historical trends show an increased rainfall intensity for mo
of the second halbf the 20" century?®, and the studies for the 1958018 period show a significant increase
contribution of very wet days on total annual precipitatibaver the NTCA. Significant decreasing trends ove
most of the NTCA were found for the number of heavy precipitation®ayscontrast with trends for the
whole of Central America.

The latest generation of climate mode®oupled Model Intercomparison Projectshows agreement on
temperature increase and precipitatiaecrease by the end of the century under high radiative warmin
scenarios®. There is also aigh agreement that precipitation will decrease over most of the NTCA from t
March to August periotf.

Impact assessments with regional coverage results from global studies have a resolution that is too coa
the size and shape of this regi$ht® But there is a high model agreememtsignificant reduction in water
availability?82° in particular highly populated watersheds increasing their water sffeasd reduced
potential vegetation growt?®.
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The agricultural sector [in El Salvador] is one of the
sectors heavily affected by climate change, it is also the
sector with the greatest neefdr adaptation. In June
2020, there was $8 million in infrastructure losses and
$22 million [losses] in staple crops, vegetables, and fruits.
(Highlevel interview)

Climate impacts on crops suitable areas have emphasized impact assessnséapteagraingnd coffee
showing a significant decrease in suitable areas and yields. Sumaliasbased on field data explain
findings combined with literature review in the case of staple gesidsoffeebased cropping systems

Staple grainsropping systemgTable4) show high impacts across all regions of climate extremes (water
excess and deficit, precipitation pattern changes). Also, most studies estiratigradual increase in
temperatures will have high impacts in El Salvador andtésngchanges with significant reductions in
suitable areas of those cropBaple3 and Annex 1 Crop suitability. The combination of effectan cause

crop failure andlecreasedood securityin the affected communities
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Table4. Climate variability and climate chaniggpacts on staple grains cropping system across different livelihood
zones of the NTCA, based on the perception of participants in workshogriroingpacts are based on literature
review.

Livelihood Water deficit: Water excess: Erratic Higher Other effects Longterm
zone drought, MSD extreme rainfalls rainfall temperature
SV01,Sv02l @ 3INII m KI NE-- -- Crop failure
development,
m KI NS
SV01,Sv02l n, O2 &H -- H Propensity to pests
and diseases
GT10 I @ ljdzll @ |1jdzI fI @ -- Crop failuref@ food
guantity guantity, loss of quantity securityamong small
soils scale farmers.
GTO02, I @ ljdzll @ | dz f-- -- Propensity to pests
lj dzky G A Cquantity < 7 x and diseases Longterm impacts of climatg
costs, no m O2ada .
; change include loss of
SOWing suitable cultivation ared 42
GTO06, GT11l @ |j dzIH decay, pests, M - I NB LI Tl AL, d reduction in vield 4
harvest loss anddiseases, security f and! yie
harvest 1oss or maize aqd beans in all
GTo6, a @ ljdZta @ I dzt yM - three countries.
HNO5, H harvest loss | @ | dzI - -- / NPLI FI Af
HNO7, HNO¢loss of seeds of harvest, out security
of-date
germination
HNO5 I @ ljdzll @ ljdz th5 @ - / NBL) Tl At
quantity quantity, decay 1Ij dzI £ A security
of beans, quantity,
landslides, n O2a
propensity to
pests and
diseases

Impacts: I¢ low, M¢ medium, Hg high; MSD: miekymmer drought. Different assessments of the same cropping systems in
RATFSNBY(l 62N)] aKz2LJa SELX I AYy RAFTTFSNBYy(d NBRdedaa TF2NJ al YS f A@St .

Climate related impacts also generate losses gradually,
where the impact of slow growth in crops after an event
Is not estimated, as well as the progressive drop in yields
and agricultural production due to temperature
increases, and the reduction of land suitability for coffee
cultivation. (HigHevel interview)

Data from workshopshow farmers icoffee cropping systemdentifying water and temperature climate
change effectg§Tableb). Coffeebased agroforestry cropping systems show high impacts from water deficit
(mid-altitude in Guatemala) or excess (all other coffee areas) affecting quality and quantity of produce with
losses on income and crop area, indirect effects of climate on pest and disease incidence, perceptions on
the impact of gradual increases in temperature on flowering, and significant reductions in suitable areas
and yields in the next 30 years
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Table5. Climate variability and climate change impacts on céiésed agroforestry systems in different livelihood
zones of the NTCA, based on the perception of participants in workshogriroingpacts are based on literature
review.

Livelihood Water deficit: Water excess: extrenr  Erratic Higher Other effects Longterm
zone drought, MSC rainfalls rainfall  temperature
SV01,SVOzH-g A f 41 @ | dzF £ A (M affects - Propensity to
costs lj dz yG Al &3 flowering pests & diseaseg
susceptibility to coffee (coffeerust,
rust coffee berry
borer)
Income losses
GT05,GTOil  lpdzk tja @ |jdzl £ A G- -- Crop failurefood
quantity, quantity, propensity tc insecurityamong
susceptibility LJSada FyR smallscale
to pests and costs farmers
RA&SI &
costs
GT10 -- Floral Propensity to

abortion, less pests & diseaseg
production  (coffeerust,
coffee berry
borer)
Income losses
@ ONEZ LI
system area

GTO86, - [ @ ljdz- f Adl-a @ a @ |j dzIPropensityto
to ojo de gallo quality leaf loss, pests & diseases| ongterm impacts of
@ [j dzI ycoffeerust  relocation to climate change include
coffee berry higher elevations|oss of suitable cultivatior]
borer aread2 4546474849 yn g
GTO7 [ @ ljddl @ [jdzt yiA- a @ |j dzIPropensityto |reduction in yield&in all
quantity, loss) lj dzI y' U A ipests & diseaseSthree countries
susceptibility Propensity tacoffee costs (coffeerust,
to coffee berryrust coffee berry
borer borer)

Income losses
@ ONZR LILIA
system area

HNO5 a @ ljdamM1 @ ljdzF t Aa @ - Propensity to
@ [j dzI y iquantity, lj dzI £ A ( pests and
affects infrastructure quantity diseases (coffee
flowering RIFI'YF3Sam Caffects rust, coffee berry|
Propensity tacoffee  flowering borer)
rust Income losses

Impacts: I low, M¢ medium, Hg high. MSD: midummer drought. Different assessments of the saroppingsystem in
different workshops explain diffent results for same livelihood zon@is. RSONBI aSz nn, Ay ONBI a$s

Climate change is worsening already degraded land from
burning, slashing, and fertilizers. (Workshop, Guatemala)
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Nowadaysthere are very few actual seasons. It is either
very dry or very rainy. Excess rain and excess drought
negatively affect the soil. (Workshop, Honduras)

Livestock systenshiow high impacts from water deficit inducing loss of pasture productivity indalting of animals
(capital loss). Also, high temperatures affect animadight and milk productiof

Tableb).

During the dry seasons there is faodrcity so we must
ensile [forage]. On the other hand, when there is excess
rain there is [fodder loss] due to rotting. (Workshop, El
Salvador)

Table6. Climate variability and climate change impacts on livestock systems affessstdivelihood zones of the
NTCA, based on the perception of participants in workshops.

Livelihood zon Water deficit: droughiWater excess: extrenErratic rainfall Higher temperature Other effects

MSD rainfalls
SV01Sv0o2 | @ F2RRSb5 @ YAf] - [ m 6SAIR
LINBR RdzOG A2y milk production
GT10 I @ F2RRSN. - -
diseases
GT02 [ @ F2RRSNL Infrastructure-- -
damage
HNO7,HNO9 [ @ F2RRSNa @ 3INIT Ay- [ FyYAYLl ¢
diseases YAt LINE2 R gSAIKG £ 2
diseases production

Impacts: I¢ low, M¢ medium, Hg high; MSD: midummer drought. No lontgrm effects were found in the literaturé@
RSONBI 4S5 NB;ndd@it® NS | & S

Vegetables cropping systemsisow high impacts from water deficit (Dry Corridor areas) of excess (higher
altitude areas), effects on crop quality, quantity of crop production and indirectly through pests and disease
incidence(Table?).
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Table7. Climate variability and climate change impacts on vegetable cropping systems across different livelihood zones
of the NTCA, based on the perceptibparticipants in workshops.

Livelihood zon Water deficit: Water excess: Erratic rainfall  Higher temperature Other effects
drought, MSD extreme rainfalls

GTO06, GT11 -- I Q@ lj dzI -- -- Susceptibility to pests al

jdz yGA G @& diseases.

HNO5 M @ lj dzI £ .H harvest loss -- -- Susceptibility to pests al
quantity diseases.

Sv01, sv02 | Q@ lj dzI -- -- -- Susceptibility to pests al
jdzt yiAadez diseases.

Sv01, sv02 | Q@ lj dzI 1 @ j dzI -- -
jdzZt yGAGEZ ljdzZ yGAGE

Impacts: I low, M¢ medium, Hg high; MSD: midummer drought. Different assessments of the sarnppingsystems in

gliffprgnt vyorkshgps explain different results for same livelihood zones. Neelongffects were found in the literaturé@

RS ONGE lineré&age m

Climate change effects are driving down staple gnainductionacross all three NTCA countries. But
climate change is also changing the suitability of permanent crops. In areas exposed to water stress, coffee
cultivation is decreasing, whilgs increasing in highltitude regions, together with the cultivation of fruit

trees. Emerging cropping systems could provide dkam resiliencebuilding alternatives (perennials,

such as coffebased agroforestry systems and fruit trees). Howevegir trelevance as a lorigrm
response is still unknown, except for coffee. Markets influencing input costs, availability, and final incomes
are a major driver for cropping systems changes. For example, falling coffee prices may affect the cropping
system &nd consequently migration responses) differently. Ceffeducing families may be forced to
reduce investment ithe cropping systenthrough, for examplebuyingfewer inputs and hiring fewer
workers for specific tasks. This will negatively affect tloelymtivity of thecropping system, further
exposing it to the incidence of rust and other diseases. Likewise, staple grain farmers who sell their labor
for coffee harvesting and other tasks in the coffee plantations, having less employment or paymemt, pref

to migrate in search of work or switch to an activity other than agriculture.
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1.4 FarmerKadaptive capacity

Text boX2. Resilience or adaptive capacity?

Adaptation, vulnerability, and resilience are related and complementary terms in climate change
development discussions but have different disciplinary orighds

Thisdocument defines resilience as the capacity of a system to maintain its functions when faced with ct
51, Namelygcropping and livestodystems keep their functions of providing food security, income, and sourt
of labor in the face of climate change. This documesat aksumes that adaptive capacity refers to the abilit
of farm families and their organizations to access and use different resources to reduce their vulnerability
assumption is very close to the concept of resiliedc@herefore, adaptation measures and strategies
related to vulnerability reduction, which can be interpreted as maintaining the resilierwepping and
livestocksystems.

To estimate adaptive capacity of coffee, staple grains, livestock and vegetable faemesesd different
indicators to assess water access, food security, health, education, personal security, technical assistance
and agroclimatic information, infrastructure and agricultural inputs, availability of labor and financial capital.
The data was collected duringetparticipatory workshops through a surtlegt was conducted separately

per agricultural systerand prioritized livelihood zones across the three countries.

The final adaptive capacigvelwas calculated based on all the indicators. [Ekelis qualifed according

to proportion ranges agerylow (0-20 percent), low (2@d0 percent), medium (460 percent), high (680

percent), and very high (800 percent)The percentage ranges correspond to the fraction of families in
respective livelihood zone @ach agricultural system who have thg/ RA O 12 NEQ O2yRAGAZ2Y

The resultsKigure9) show that coffee and livestock farmers are more resilient than staple grains and
vegetable producersThe least resilient are staple grains farmers in Guatemala, with very low adaptive
capacity levels in zones GT02 and GT05, and low to very low inf@TBEGEY, and medium in Honduras

and El Salvador. Vegetable producers have low adaptive capacity across the prioritized zones in all three
countries. They also experience high climate change impacts, as shown in the previous section. Livestock
farmers appeathe most resilient with high adaptive capacity in Guatemala and Honduras, and medium to
high in El Salvaddkccess to (good quality) water throughout a year, food security throughout a year, access

to health services, basic literacy, and personal ggdarhigh, in relative terms, for coffee farmers and very

high for livestock farmers, while for staple grains and vegetable farmers it is between low and high across
livelihood zones. Field interviews point out that the current technical assistance ereghasrmanent

crops in Guatemala and coffee and livestock in Honduras. Agroclimatic services are only available to specific
groups related with the private sector, and no cropping or livestock system has access to soil data. As the
survey showed, all farens coffee, staple grains and vegetables have very low use of irrigation, low
availability of facilities and infrastructure for production and storage, lack of infrastructure for water
storage, poor access to improved seeds/varieties, and limited accessdand transportation options
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for commercialization of products. For livestock farmers these values are medium but vary across the
livelihood zones, from very low to high. Across the zones for staple grains and vegetable farmers there is a
lack of agdultural labor and limited financial capital, including access to value chains, access to agricultural
credit, income diversification opportunities, and reception of remittances.

Figure9. Small and mediursized cropping and liseckT | NJIya8dydivécapacity conditions in the NTCA countries.
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Livelihood zones in badde the onesvherethe productionof respective system the main agricultural activity according to FEWS
NET characterizatio<te.

Other differencemmongagriculturalsystems across countries are:

1 Coffeebased groforestry systems argenerallythe most resilientlternativesin Guatemala and
Hondurasbut for small and mediursized coffee farmers ial Salvador adaptive capacity is very
low. Coffee producers in El Salvador additionally experience high levels of climate change impacts,
whilein Guatemala and Honduras, they are medium to low.

9 Staple grains pradcters and smallholders (grains, vegetables, and livestock) are the least resilient
and face multiple climate variability impacts the field data showed, staple grains producers
experience high climate change impacts across the zones.

1 Access to water & general limitation for adaptation acrossagjticulturalsystems.
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2 Food security and migration in the Northern Triangle of
Central America
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Chapter Z; Highlights

This chapter shows how different agricultural livelihoods andpangpsystems, together with
sociodemographic factors, shape agricultural resilience and how migration decisions relate
such context. Based on this approach, the following questions were addressed:

a) Does a lack of agricultural resilience to ¢ffects of climate change cause food insecurity
and migration?

The data from the field work conducted for this assessment sti@msis a link between food
security and migration in some livelihood zones in Guatemala and Hon8peasfically, in
Guatemala small and mediusized staple grain and coffee producers with very low to low fooc
security have high emigration levels. In Hoagduroffee producers with high to very high food
security have very low to low migration levai®odinsecuritycan actas a push factor for
migration through different socieconomic factors.

The relationship between food security and migration is cHadnérrough multiple and
sometimes indirect pathways. These include factors such as lack of employment opportunit
low wages, violence and conflicts, and climate change events, which are all linked to food sec
and which consequently, act as pushtdas for migration. Addressing migration will require
understanding the complex constellation of factors that influence migration decisions.

b) Does agricultural resilience to climate change effects reduce food insecurity and
likelihood of migration?

Resilience generally improves food security because families can mékemmdaptation
investmentsCertain livelihoods are more resilient to the effects of climate change, and peog
who depend on those livelihoods will make different migration decidiassd on needs,
opportunities and the availability of supporting resourcesveral factors will affect these
migration decisions, including choosing migration as afaoff adaptation strategy for income
diversification.

The literature review anthe field work clearly show that climate change does not act as a
isolated migration driver. There is no one root cause for migration, and any strategy to f
migration must consider the combination of different factors and how they interact in a speci
geagraphic, social and livelihood context. This also means that there is a need for engagen
with governments and other key stakeholders who can play an important role in address
structural issues that contribute to people leaving their places of restden
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2.1 Introduction

Across the NTCA countries, academics and practitioners have identified different types of drivers of
migration. The most commonly found are factors of economic natg#€® such as high levels of poverty

and, more pronounced in Honduras, food insecurity. Studies that included large sampfe&shesved

that poverty and unemployment were the main motives for emigration across the three countries. This was
exacerbated by the COVID panamic®°. Climate change event$5%5384 of both slow (droughts and
increasing temperatures, alterations in ecosystems and reduction in agricultural productivity due to
reduced rainfall, droughts and pests) and rapid onset (floods, hurricanes, tropical storm, tsuvermis

cited as drivers in all three countries. Other environmental challéd§€¥ such as deforestation, land
degraddion and soil erosion and disasters caused by volcanic eruptions and earthquakes have also pushed
Central Americans to leave their home countries. Violence and inséef§£¢"3, including gendebased

violence and femicide, and structural cau¥é$%4¢7.7¢"4 (e.g., corruption, land tenure insecurity, weak rule

2F trg0 tfaz2 LXFE@SR Iy AYLRNIIFIYyd NRtS Ay LIS2LI SQa

Migration can be seen as an adaptation strategy, a failure to adapt, or a step toward adaptation (e.g.,
through sending remittancg<®. People migrate motivated by socioeconomic factors and other complex
reasons, and environmental factors will in@iegly influence migration.

There is a relationship between the effects of climate
change on livelihoods and the internal and external
migration that occurs in different areas of the country.
(Highlevel interview, Guatemala)

As aresponsetoclimatef | § SR AYLI Olas> YAINFGA2Y aYle& NIy3asS FN
strategy to forced displacement in the face of-lif NB | (i S y"% Regent Neliew$ dnéthe impacts of

climate change on migration at the global level suggest that there is a distinction between fast and slow
onset climatic events, which can have direct or indirect effects on migration and shape migration responses

¢ temporary or permanent, short or loAgjstance, voluntary or involuntary, or even result in immobility

577 Fastonset events have direct effects and result in shemin, involuntary, temporary displacement in

proximity to the place of residenég On the other hand, slow, less sudden onsets of climatic events are
associated with voluntary mobility, both temporary and permanent, often indirectly affecting migration
through economic (e.g., loss or reduction of income) and poltiical factors (e.g., the occurrence of

conflict) ”°. Slowonset events are more likely to prompt migration than -fastet events’’. Natural
disastersuch aglry mass movement, earthquakextreme temperature, floal gorms, volcanic activity,

andwet mass movementontribute to longterm and gradual migratiod. The links between the type and

frequency of events to migration and the severity of events and theircinopamigration are not strong.

| 26 SOSNE GKSNB Aa I OfSIFEN) axaylrt (KI pability edda NBF |
vulnerability””.
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For about 90 percent of the migrants from the Northern Triangle, the peefefestination country is the
USA'®¢ In 2019 around 86 percent of Centfamerican migrants in the USA came from El Salvador (37
percent), Guatemala (29 percent), and Honduras (20 percent). Compared to the 1980s when the total
number of Central American immigrants in the US was roughly 350 000, in 2019, this figure ex@eeded 3.
million &,

More people fromHondurasand Guatemala migratedim rural areas than from urban areas, while the
proportion of migrants of both origins is similaEirSalvadof. People who migrate from rural areas of the
NTCA countries have more significant vulnerabilities, such as indigenous peoples, smallholders, and
subsistence farmer&, the groups of people for whom the climateange impacts are most pronounced

8 1n 2014 over 50 percent of migrants returned from Mexican border dtigsocame from rural aread

the three countriesand worked in agricultur®. The average age of people migrating to the USA is forty
years old’®, mostly men'®5 In Guatemala, 94 percent of migrants are adults, while the rest are children

or adolescent§!. Manyadult migrants have low education levels: 56 percent of Guatemalan migrants and
50 percent of Salvadorans do not have secondary educdtion

2.2 Does a lack of agricultural resilience to the effects of climate change cause food
insecurity and migtion?

Internal and international migration can exist both independently from each other, but sometimes internal
migration occurs as a first step toward the international ¥n€revious studies in the NTCA showed that
people are more inclined to migrate abroad than within a coufitr¥he reasons to move domestically
appear close to the reasons to emigrate: unemployment and generally poor economic conditions to provide
for water access, food security, healthd educatior?®. However, determining what causes people to
migrate is a complex task that requires observing several different facitseir interplay. For instance,
environmental factorssuch as dry periods and drought, or increased incidence of pest and disease (such
as coffee rustilo act as triggers for mobility, but not in isolatidihey are tightly related to others, such as
economic vulnerability and exposure to conflict and violeticéNevertheless, the findings of this
assessment are that under climate change effects such as drought and extended dry fieoidsls,

and increased crop pest and disease incidence, a lack of agricultural resilience can contribute to food
insecurity, and that such insecurity, often in combination with other factors can contribute to
migration.

The importance of factors influengimigration decisions varies across studies since they are all conducted
at different points in time, and in different geographic and socioeconomic contexts. These discrepancies
can be due to differences in survey structures, but also due to the comple 0wh human decision

making and the circumstances around it. Nevertheless, the literature does show an understanding of the
difficulty in isolating one specific cause of migration. While there is a consistency among studies in which
respondents point atconomic factors as the main reason to migrate, both internally and internationally,
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there are also arguments that the underlying reasons for the poor economic situation can come from
different phenomena such as violence and insecurity, climate changeaamdl disasters.

Food insecurity is becoming an increasingly important driver of migration, even though many people remain
& G NJ L3183§ pebple who want or need to move but due to various reasons they are unable to. In
Guatemala, Honduras and El Salvador food insecurity was found to bewittkepteater likelihood for
expressing intentions to migraté While the desire tanigrate levels are very similar among individuals
who are experiencing severe hunger, moderate hunger and little to no hunger in the NTCA, people who
experience severe hunger were the ones who reported most the execution of their migration plans in recent
years®. In the Dry Corridor, households with at least one member who migrated showed that 47 percent
had to do with food isecurity prevalence, and 11 percent with severe food inseddiriy study showed

that in Western Guatemala a strong motivation for migration is food inse&rityarticularly the
communities whose livelihood activities are highly sensitive to climate variability and face food insecurity,
migration is a coping strategy that is often too engiee, too risky, or possible only to a location that faces
similar agricultural challenges. Another study conducted in rural Guatemala, suggested that there is a link
between the effects of droughts and floods to food insecurity and intention to miguadein the future

the drivers of migration will be related to worsening food conditions and deteriorated livelihoods in the
areas heavily affected by climate chafye

In 2021, 15, 23, and 35 percent of the population of El Salvador, Guatemala, and Honduras respectively was
in need of urgent food assistan®eDrivers of food insecurity in the same year were for all three countries
compounded by the adverse effects of the CGMIpandemicthe rise of the costs of food and the inputs

for food production and distribution (fertilizer, fuel, food, and transportation prices), and limited
employment opportunities. In El Salvador, violence and insecurity constrain economic opportunities and
humantarian assistance, and in Guatemala and Honduras, the consequences of hurricanes Eta and lota in
2020 were still felt in 2021. Additionally, Honduras was exposed to dry spells and rainfall®efititsf

which are climate change effects.

Results from the field

During the field workshops we looked at the climate change impacts per cropping systiveldnobd

zone, and proportion of families with food security throughout a year, and compared with the fraction of

families who have at least one close family member (parents or children) who have migrated to the United
States (able8). This data was collected on the livelihood zone level, in rural areas, with specifying the
prevalent cropping or livestock system for that zone. Based on that and on the analysfgioéadpacity

shown in Chapter 1, we identified four distinct groups of livelihood zones and cropping/livestock systems.

¢KS YIAY LlzaK FTFOG2NR F2NJ YAINIGA2Y FONRaa (GKS (K

workshops in the field we lack of employment opportunities, low wages, and increase in agricultural input
costs. For staple grains, vegetables and livestock farmers the main reason for migration was lack of
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employment opportunities (36 percent, 50 percent and 40 percent, reispdgt Similarly, for coffee
producers, lack of employment (33 percent) and low wages (33 percent) were cited as main reason to
migrate. Consistent with the previous studiés®, only in El Salvador violence was indicated to be a
significant driver for migratignspecificallyfor coffee and vegetable produceirs our assessmentl?

percent and 25 percent, respectivel{so in El Salvador, an emerging reason for migration to the US was
family reunification, significant for livestock, staple grains and vegetable farmers.

Table8. Climate impacts, food @arity and migration in prioritized livelihood zones.

Climate change

Agriculturalsystem Livelihood zone . Food security Migration
impacts

Coffee SV01SVv02 H VL VL
GT10 M H NA
GT06GT11 L VH H
GTO7 NA L H
HNO5,HNO7 M VH VL

Staple grains SV01SVv02 H M L
GT02 H VL H
GT06GT11 H M M
GT10 H M H
GTO7 NA \ER M-H
HNO5,HNO7 HNO9 H L M

Livestock Svo1 NA NA H
Sv01 H VH VH
GTO02 L VH NA
GT10 H H VH
HNO7 HNO9 L-M H M

Vegetables SV01, SvV02 H VL VL
SV01 H L VL
GTO06GT11 H H M
HNO5 HNO7 M-H L L

In cases of migration and food security the proportions are qualified as Very2®pef@ent), low (2@0 percent), medium (40

60 percent), high (680 percent), and very high (800 percent). Climatehange impacts are qualified ag low, M¢ medium, H

¢ high, based on the perception of participants in workshops. NA, no answer. Data from field workshops. All cases a@ small and
mediumsized farmers. Livelihood zones in bold if the cropping systene of the agricultural activities included in the LHZ
according to the FEWS NET characterization (See Annex 2).

Group lis composed of the livelihood zones where the relationship between food security and
migration was identified. Specifically, ina@mala where we foundery low to low food security and

high migration levelsjamely for coffee (GT07) and staple grains (GT02, GTO7) producers. In Honduras
coffee producers in zones HNO5 and HNO7 higle to very high food security and very low to low
migration levels.
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For both groups in Guatemala reasons to migrate are of economic nature: search for employment,
employment to pay debts and low wages (in case of GT02 reasons not specified). In Honduras, along with
low wages, search for a job to pay delst stated as one of the main reasons to migrate.

As shown in the previous chapter, staple grain producers experience higher impacts of climate variability
and gradual climate change due to water deficit (droughts;smidmer droughts), water excess (exbe
rainfalls), yields decrease, and loss of suitable growing areas, all of which contributes to food insecurity.
The adaptive capacity for these zones is medium, except for staple grains producers in GT02 where it is
very low.

Interventionsaddressing atrultural resilience and food insecurity could contribute to decreasing

migration levels. While the emphasis could be on food security, broader economic aspects need to be
included.

Group Zincludes zonewith high to very high food security and highveery high migrationspecifically

coffee (GT06, GT11) and livestock farmers (GT10) in Guatemala and livestock in El SalvadirigSV01).
indicates that the reasons to migrate stem from causes others than food insecurity. Specifically identified
are unempoyment(lack of income diversification opportunities combined with low prices of their products)
and low wagedAs the adaptive capacity analysis showed, while these farmergé@aelly high adaptive
capacity, more specificallyigher access taater, food security, health, education, and personal secgurity
they experience limited conditions in accessing technical assistance and training, agroclimatic information
and, specifidly in Guatemala, lack of labor and financial capital.

Interventionscould focus on improving economic opportunities to potentially decrease migration levels.

Group 3are areas where there is no strong relationship between food securitynation, which
need attention for both food security and economic opportunities.
a) High/very high food security and no data on migratiogh adaptive capacityGT10 (coffee)
and GTO2 (livestock).
b) Medium food security levels and low, medium and highatian levelslow to medium
adaptive capacity Staple grain§Vv01, SV02, GT06, GTHRO5
c) Low to very low food security and low to very low migratlow adaptive capacitwvegetable
farmers (HNO5, HNQ7)
d) High food security and medium migratighivesock¢ HNO7, HNOShigh adaptive capacity
vegetables GT06, GT,1aw adaptive capacity
Similar to the first two groups the main reasons to migrate across the zones were lovamngges
unemploymentwhich creates an unfavorable condition for repaying debts (debts due to multiple reasons
e.g., culturabr sustaining migration process of other family members).
Interventionsfocused on building resilience at the farm level and looking for effectsmomic outputs
overareas which do not show clear relationship between food security and migration (mixed results).
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Group 4includes only livelihood zones in El Salvador. What is distinct about this group is that violence
was cited as the main reasonrtagrate. Our data shows that for coffee growers (SV01, SV02) and
vegetable farmers (SV01, SViaR)d security and migration levels are very fowd very low to low
respectivelyand generally adaptive capacity is very low.

Violence is one of the greategivkrs of migration in El Salvador. The low levels of migration found in the
mentioned livelihood zones could be linked to household finances: poor families with little income cannot
afford to cover costs of migrating.

Interventionsin these zonewill be faced with a challenge of addiegdood insecurity and

unemployment together with crime and violence in rural arddse focus could be on building capacities

of farmers and community organizations, and on providing opportunities for youtbdelih

agriculture.

While there are many studies that look at geographies, drofarsgration, and socieconomic groups,

there is still lack of linkages of different livelihoods and decisions to migraieh is evident from the
difference between ouresults and the results of previous studies mentioned in this Chdmexpand on

our analysis from the field, we synthesized the information from the Famine Early Warning Systems Network
(FEWS NET) which, through individual country Livelihood PRuflests, provides a broad characterization

of people who share similar means of securing livelihoods and their migration responses. The following brief
analysis is based on the profiles for Guatemala, Honduras, and El Sat¥a@eeTable9).

For most livelihood groups (coffee: GT05, SV02; staple grains: GT07, SVO01, livestock: HNO9; vegetables:
GTO06), internal migration occurs mainly in very poor or poor householdi, is motivated by the search

for employmentDry periods and drought were among the causes of food insecurity for staple grains and
livestock farmers (HNO7, SVQdpst of these households share vulnerable conditions such as lack of land
tenure (they are predominantly land tenants with small farming plots, the exception is Guatemala where
coffee, livestock and vegetable farmers own their land, as the data from workshops showed), large
households (various ranges between five to ten members)psédbor as a main source of income with

very little income diversification possibilities, and access to only essential agricultural tools. Internal
migration also occurs in some betif households in livelihoods where coffee is the main economic
activty (HNO5, GTO05). Despite having better conditions than the poorest households, it can be related to a
drop in market prices or a loss of yield due to coffee leaf rust. External migration (USA, Mexico, or Belize)
can be observed for bett@ff households obtaple grains (SV01), coffee (SV02), and livestock (GT02)
livelihoods. Additionally, the members of midi@ieome and betteoff households with coffee and staple

grains livelihoods in El Salvador (SV01, SV02) are in a better position to migrate eabitaytho borrow

enough money to cover the cost of the trip.
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Table9. Food security and migration responses in coffee, staple grain and lhmstedKivelihoods in El Salvador,
Guatemala, and Honduras. Based on the FEW$dEles for Guatemala, Honduras, and El Salvé&dbr

Agricultural . .
Food security Migration responses
system
GTO5, ND National migration; people from poor househol
GTO07 migrate to plantation areas or to outside zoneddtor.
Food insecurit associated wi
. . Y . Poor hoseholds: Internal migration (look for work
international coffee prices. The poore .
] . local farms or in other parts of the country); Betbér
food insecure, sell part of their foo L .
Coffee ) households: Migration to the United States (mostly
reserves and small livestock, or search o
. i members of middléencome and betteoff households
SV02 | employment inside/outside of the zon
) who have or are able to borrow enough monegdver
They also collect and sale firewood and v .
the cost of the trip).
foods.
HNO5 ND HNO5 Migration to other zones where wages are hig
. . . GT02 More immigration than emigration of workg
GTO02 | No food insecurity crises (202016) i o
(national migration).
Local producers able toover their needs
GTO05 . ND
only for 4 months or less in a year.
Local producers able to cover their neg . N . S
GTO06 . High emigration rate (national migration).
only for 4 months or less in a year.
Poor households: Internal migration ilantation areas
GTO07 ND .
for labor or outside the zone)
Poor households: Internal migration (look for work
local farms ooutside the area). Due to food insecuri
the poorest sell firewood, migrate to coffee a
Staple Prices rise when grain supplies within the sugarcane zones, the sale of their staple grains rese
grains SVO01 | zones are affected by the lack of rain, an¢ and small livestock increases, wild food is collec
during months before the harvest. Betteroff households: Migration to the United &a
(particularly by members of middiecome and better
off households who have or are able to borrow enoy
money to cover the cost of the trip).
Zone with the greatest risk of food insecur|
due to frequent droughts. Poor househol| =
) ) ) Migration to other areas to harvest coffee and/or su
HNO7 | use their &bor income from agricultura cane
activities to purchase necessities for their| '
month maize and bean production.
Poor households affected by low prices
HNO09 . ND
harvest time.
National migration; Poor households: Seasd
) GTO02 | Without food insecurity (2022016) migration inside or outside the zone or abroad (Mex
Livestock i
Belize, US).
HNO9 ND Poor households: Internal migration (to cities, for lab
Poor households: Internal migration (to plantation ar
Vegetables GT06 ND
for labor).
ND¢ no data
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The relationship between food security and migration is channeled through multiple and sometimes
indirect pathways. As the analysis showed, these include factors such as lack of employment and income
generating opportunities, low wages, high input prieéfects of climate change and violence and conflicts,
which are linked to food security and which consequently, act as push factors for migration. Therefore,
addressing migration will require understanding the complex constellation of factors that iaefluenc
migration decisions, and agricultural resilience could help with increasing food security which is one of the
important aspects.

23 528548 FANROdzZ (GdzNF £ NBAAEfASYyOS (G2 OtAYIFGS
likelihood of migration?

On and off-farm climate change adaptation mechanisms influence migration decisions. A globat, study
shows that families whoao make orfarm adaptation investments such as new cultivars, crop rotation,
improved seeds, or irrigation are less likely to migrate. A study in Guatemala showed that owning a larger
farm and growing highialue crops (crops other than maize and beankked to a lower probability of
emigrating®’. These conclusions aregwever, based on very few empirical studies and need further
investigation. On the other hand, dffrm strategies include migration as an adaptation strategy through
wage labor, which provides income diversification.

The results of this report show thspecific livelihoods are more resilient to the effects of climate change
and that people who depend on those livelihoods will mdikerent migration decisions based on
necessities and the availability of supporting resources.

Climate extremes, agriculial production, and migration have complex and-tioear relationshipg. A
review of drivers of migration at a global s¢jestifies and argues that migration is the result of complex
interactions between the drivers of migration and environmental change and that this interaction will
increase in the futureDu findings highlight that interrelationshigtween the drivers of migration, climate
change, and food security for the three countries are coniplethey still allow for designing four different
routes for future interventions that concern food security and migratiur current understandinganbe
further improved with additional data on migratiomnd comprehensive approachés analyzing the
mentioned complexity

Climate change effectio not act as migration drivers in isolation, as there are multiple causes of migration
decisions. There implexity in analyzing the interplay between climate change, food security, livelihoods,
and migration. As other studies suggested, there is no one root cause for migration, which indicates that
there is no single, uniform way to address migration. Tkeaeeed to look at the combination of different
factors and how they interact in a specific geographic, social, and livelihood context. This also means that
there is a need for engagement with the government and other key stakeholders who can be essential
addressing structural issues that contribute to people leaving their places of residence.
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Having agricultural resilience to the effects of climate change could help reduce food insecurity and,
consequently, the number of people who move internally or internationally. However, several factors
interconnectedly affect migration decisions. Thigateashowed how different agricultural livelihoods and
cropping and livestock systems, together with sociodemographic factors, shape agricultural resilience and
how migration decisions relate to such context.

These results should not be seen as represgem but rather as an indication of the potential for further
exploration of the relationship between food security, resilience, and migration. Also, the population
surveyedfor this assessmentas exclusively rural, which should be considered when obgehe total
migrant population (both urban and rural). Limitationghe synthesis of the available literature focusing

on the NTCA are found in the dispersed foci and lack of sufficient information on rural agricultural
populations. The literature reawv, therefore, can be seen as complementary to our findings but observed
critically since previous studies often involved a broader migrant population, which is not representative of
the people participating in this study.

The analysis and the literatureview so far have been focused on studies that draw results and conclusions
based on field research and other empirical data from the three countries. The results so far are
heterogeneous in their understanding of which factors affect migration decisany. studies conducted

in the NTCA, and this report suggest that economic causes appear to be the most cited reason why people,
willingly or unwillingly, migrate within their countries or internationally. Other authors who include broader
perspectives omigration suggested that other, more encompassing, and complex factors shape decisions
to move, such as corruption and state fragility, poverty, inequality, and lack of social mobifify. (see
wouldbe valuable to inspect migration decisions in the NTCA from this perspective and analyze how these
drivers intersect with the identified main causBievertheless, the findings of this assessment are that
greater agricultural resilience undéeteffects of climate change can contribute to reducing food insecurity
and the likelihood of migratiomnder different pathwaysAs our results show, food security and migration
have different relationships, depending on other drivers, esglire that the projects and support
programs consider these relationshifiscreasing agricultural resilience could be an important step into
reducing migration but needs to bentegrated with addressing other drivers.

As observed during the fieldwork and similarly suggested by other stfidtesre is a great need for

communication andaordination between local communities, national actors, and international agencies
for deeper and more integrated analyses of the climate chémagk securitymigration nexus.
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3 What interventions can increasgricultural resilience to the
effects of climate change?
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Chapter 3; Highlights

9 To build resilience in the agricultural sectottte effects ottlimate change, interventions need
to addressa highly variable context across the region due to heterogeneity in systems (cro
socioeconomic context, and risks to be addressed) and institutional capacities to support
adoption and scaling of praati&. Different proposed interventions also target different
geographies.

The proposed interventions are

9.

10.
11.

12.

Improve soil management and soil conditions througHaom erosion control and soil
health and conservation practices, and training for agricultexegénsion workers and
farmers

Improve water management through water harvesting, spring development, por
development, irrigation system development, and erosion control

Develop collaborative efforts for crop breeding and introduction of novel crops wit
superior nutritional qualities and climate adaptation

Strengthen agroforestry systems to improve household benefits

Restore and conserve forests

Provide training for sanitary and phytosanitary (SPS) / food safety best managem
practices to improve accessU.S. and other markets

Implement workforce development for youth to address food security and migration
building skills and opportunities in partnership with U.S. agricultural trade organizations
Implement workforce development through a Youth Corat@m Corps (YCC) to address
food security and migration

Provide crop insurance as a safety net for farmers

Provide climate and weather services with actionable information for farmers

Scaling of demandriven agriculture innovations foadaptation and rural business
incubators

Produce high quality bimputs for transforming food systems
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3.1 USDA and CATIE technical interventions under the Agricultural Resilience Assessment
in the NTCA

USDAand CATIExpert teans have proposed a set of interventions to increase the agricultural resilience of
rural livelihoods in El Salvador, Guatemala, and Honduras, considering their strategic planning and
institutional experience developed over decadeswell as the results of higgvel interviews, literature

review, workshops, and direct observation in the field in the NTCA countries from May 16 to July 15, 2022,
in a postCOVID scenario.

According to experts' views, intensified and frequent drosigind changes in rainfall patterns have led to
significant decrease in cropping and livestock systems of amé@inedium sized producers. Scarce access

to water for agricultural uses and poor or lack of water and soil management practices appear to have
lessenedthe ability of crops to adapt to various climate conditions and variabilities. Moreover, climate
change is threatening the way of life of many Indigenous and other ethnic communities, the majority of
whom live in rural areas and depend on subaisgefarming and natural resources. The cumulative losses
and damages due to the impacts of climate change is significantly affecting young people, who make up
much of the population in all three NTCA countries, leaving them with fewer economic oppartimitie

rural areas. The COVID pandemic has only contributed to this, and climate change is affecting the region
adversely, contributing to accumulating vulnerabilities.

Based on orsite experience during this assessment and other knowledge and expergaissl to
agricultural resilience under climate change, USDA has identified the following potential areas of focus for
technical interventions: efarm irrigation and water management; soil management and soil health; crop
breeding; sanitary and phytostary and food safety training for producers, crop insurance; workforce
development in partnership with U.S. agricultural trade organizations and also through a Youth
Conservation Corps; and forest conservation and agroforestry.

/1 ¢L9Qa NBa sdpontiskocondeR: prdblens itNdhe territories and in rural societhjle
recognizinghe need for an inclusive green development model for agriculture committed to a balance
between the conditions for economic growth, social inclusion, conservation and use of natural resources,
and a greater capacity to adapt to climate charigé ¢ L 8pQsals fodNide NTCA are framed within the
following priorities: dvelopment of agfood systems aligned with the conservation of ecosystem services
and health, water security, restoration of degraded resources, sustainable agribusiness models, financial
tools for green and inclusive development, new technologies, climate action, and gender and social
inclusion
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In line with their respective research and intervention prioritisSDA and CATIE proposedimiground

and programmatic technical interveoms to improve agricultural resilience under the effects of climate
change, and in doing so improve food security and the ability of farmers and their families to be successful
in their home communities and avoid migratifie complete list of proposedtérventions is presented

in a supplementary document "Action proposals”, and the tables below include references to these
proposals.

The challenge is to innovate with local resources and
capital and to maximize local resources. Technologies
that requre high or medium use of capital are difficult for
low-income farming families to adopt. (Higgvel
interview, GT)

46



3.1.1 Onthe-ground resilience interventions

Intervention

Improve soil management and smainditions through offiarm erosion control and soil health
and conservation practices, and training for agricultural extension workers and farmers

Rationale and
background

Climate change processes that were consistently identified irassmsssment as significan
impacting sustainable agricultural production included: rainfall deficit, abnormally
temperatures, and increased frequency of severe weather events. These factors have
impact on soil moisture, increasing evapotgration, and affecting plant and fru
development in quality and quantity. These impacts are intensified by soil conditior
topography, where it is necessary to improve practices to maintain healthy and productiv
and increase the farm's resitice under climate changes effects.

Many of the management practices applicable to both soil conservation and soil health &
integral to water management interventions because they enhance the water infiltr
capacity of the soil necessary for gmdwater recharge and storage and surface we
accumulation and storage. Soil conservation and stopping soil erosion are paramount.

Actions to
support the
intervention

1 Increase erosion control practices (contour tillage, terraces, rediltage, netill, cover
crops, crop residue management, hillside ditch, contour buffer strips) on farm and
local watersheds.

1 Determine soil suitability for various crops and cultivars and integrate with crop bree

1 Provide training for agricultal extensionists, agronomists, and technical service provi
to determine important essential soil characteristics for determining crop suitability
applicable soil management practices at the individual spmadlucer scale.

1 Enable farmers and agritwral extensionists access to soil testing for nutri
management.

1 Utilize digital soil mapping and the Fertility Capability Classification (FCC) to quan
health and soil carbon gaps to improve agricultural resilience.

1 Assist farmer and commodityrganizations in adopting soil conservation and soil he
practices, including the 4Rs of nutrient management: applying the Right nutrients (fe
or other nutrient sources) at the Right rate at the Right time and with the Right place

Relevah
organizations,
programs
and/or activities

1 National Center for Agricultural and Forestry Technology (CENTB&)yador: digital soil
map of El 8lvador
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https://centa.maps.arcgis.com/apps/webappviewer/index.html?id=4debbfad352c4537b405f046bd5de753
https://centa.maps.arcgis.com/apps/webappviewer/index.html?id=4debbfad352c4537b405f046bd5de753

Agricultural Smallholder farmers (staple grains, vegetab
systems and livestock, and coffee)
livelihood zones
of focus Livelihood zones: GT02, GT05, GT06, G '“"‘;%
GT10, GT11, HNO5, HNO7, SV01, SV02. I
Vegetable farming —
- ‘
Livelihood zones: GT06, GT11, HNO5, HI | B
SVOl, SV02. S, /i e —— 7:—%?“
3‘ {/ N ~
N jr‘LL {
_— ‘/ “‘\..rv.’_ J/
B el ,&g’f f
Coffee )
Livelihood zones: GT06, GT07, GT10, G (| .~
HNO3, HNO5, HNO7, SV01, SV02. P
- OV g‘:‘;bi 7777
Livestock (mainly medium and large farmer N *‘
m\":_. h’
Livelihood zones: GT02, HNO5, HNO7, HY 7 = | .~ "
SVoL. ‘ o i .
{\\\-‘,_ /"“'"?/‘i VL‘l_I\,».; A ”
a! OGA2Y | {1 Soil Health CapacityQuantifying the Soil Health and Soil Carbon in Northern Triang
Proposalé Central Americg A followon intervention initiated in Hondurdb)SDA proposal 1)
1 Supporting Vulnerable Smallholder Communities during Climate Change throughrg,
Soil Nutrition for Grain and Coffee ProductignA followon intervention initiated in
GuatemalgUSDA proposal 2)
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Intervention

Improve water management through water harvesting, spring development, pond
developmentjrrigation system development, and erosion control

Rationale and
background

Drought and extended dry spells, and uncertain or changing rain patterns, as well as ¢
rain events, are climate change effects that are threatening farmers and their craumr
livestocksystems throughout the Northern Triangle countries of CeAwradrica (NTCA). Thel
are many areas in NTCA where water resources could be developed to assist in agr
production and increase the resilience of cropping systems under the effects of climate ¢
Groundwater could supplement water availabilityareas where irrigation could be used
manage crops and livestock. In areas where groundwater may be limited, surface
resources could be developed through the construction of dams and reservoirs.

Many rivers occur throughout the Central Amemicagion. Larger projects, such as major da
would require national or international government assistance, but local projects cot
developed to provide water resources for farms and ranches.

There are many USDA NRCS practices that could be appliegrove water resources whil
reducing soil erosion throughout the region. There are many favorable conditions that
allow for providing water availability and limiting the impacts of severe events such as d
and heavy rainfall that are relat¢o climate change. Providing technical assistance to prodt
in the region could help improve agricultural benefits and outcomes.

Actions to
support the
intervention

1 Develop or improve existing water collection systems (spring developpogits, dams).

1 Develop offarm irrigation systems for surface or subsurface that delivers irrigation v
by surface meanand potential use of renewable energy source

1 Increase collection and storage of water through water harvesting systesescatchmat
rainwater harvesting to collect and store water from precipitation.

1 Construct wells for providing water for agriculture.

1 Implement erosion control practices such as contour buffer strips, hillside ditches
terraces.

1 Assist farmer and commodity ordgaations in adopting improved water manageme
practices on their farms and across their local watersheds.

Relevant
organizations,
programs
and/or activities

1 More than 90 USDA approved conservation practices designed to assist produc
related towater.
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Agricultural
systems and
livelihood zones
of focus

Smallholder farmers{aplegrains, vegetables
livestock, andoffee)

Livelihood zones: GT02, GT05, GT06, G
GT10, GT11, HNO5, HNO7, SV01, SV02.

Vegetable farming

Livelihood zonesGT06, GT11, HNO5, HNC(
SVO01, Sv02.

e
|
- | —
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Livestock(mainly medium and large farmers

Livelihood zones: GT02, HNO5, HNO7, HI
SVO01.

Coffee

Livelihood zones: GT06, GT07, GT10, G
HNO3, HNO5, HNO7, SV01, SV02.

e s
R

! Otiazy

t NB LR A&l f

1 Water resources, water excess/deficit, and water use as related to climate change it
and resilience in Centramerica(USDA proposal 3)
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Intervention

Develop collaborative efforts for crop breeding and introduction of noveseribp superior
nutritional qualities and climate adaptation

Rationale and
background

Expanding the number of climasenart crops and increasing the availability of low and |
technologies that give farmers management flexibility and the capacity to continually aday
cropping systems are critically needed in the region. It means #eéentists, educators
extension workers and farmers in one local/region/country must build collabora
partnerships with scientists, educators, extensionkers and farmers from other localities ar
countries to learn from each other, to share thiehowledge and technologies, and innov
together.

Collaborative plant breeding efforts, technologies, and subsequent assessinsaple crops
for climate adaptation in Central America are needed to develop varieties with su
nutritional qualites adaptable to extreme swings in water availability and plant watel
efficiency. Areas of focus could include matching crops to altered moisture availability pe
modified cropping systems, and introducing novel crops that are resilient to ccfireate
variability and future climate change, such as roots and tubers for food security.

Some collaborative work between scientists of the Northern Triangle countries an
scientists has already occurred or is occurring, but much more is needefindihgs of this
assessment point to the need for collaborative research on crop breeding and rapit
assessment efforts between the USDA Agricultural Research Service (ARS)/Foreign Ac
Service (FAS) in the United States of America (USApstitate of Agricultural Science ar
Technology (ICTA) in Guatemala, the Directorate of Agricultural Science and Technolog)
in Honduras, the National Center for Agricultural and Forestry Technology (CENT:
Salvador, the Tropical Agricultuf@esearch and Higher Education Center (CATIE), an
Zamorano University in Honduras.

Actions to
support the
intervention

1 Assemble data and information from private and public entities regarding potential s
crops and scienebased impacts froralimate change riskenduncertainieson
resources, crops, and people.

1 Articulate decision criteria to be used to assess crop's cligmaéet and sustainability
attributes.

1 Develop a Current and Desired Future Conditions Decision Matrix for all cacdigste
with the potential to implement climatemart genomi@assisted breeding for crop
varieties in conjunction with improved management strategies.
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1 Identify and secure resources to support the collaborative research between U.S.
institutions or agencieand those of the NTCA on crop breeding that can increase
agricultural resilience in the region under climate change.

Relevant
organizations,
programs
and/or activities

Guatemalalnstituto de Ciencia Vecnologia Agricolas (IGTA
Honduras: DICTZamorano University

El Salvador: CENTA

Orthodox Seed Germplasm Bank, CATIE

USDA Agricultural Resel Service

= =4 =4 A

Agricultural
systems and
livelihood zones

Smallholder farmerst{aplegrains, vegetables
andcoffee)

of focus Livelihood zones: GT02, GT05, GT06, G
GT10, GT11, HNO5, HNO7, SV01, SV02.
Vegetable farming — |
- ‘
Liveliood zones: GTOGTL1, HNOS, HNO] 7 | —"
SVOL, SV02. « e
;[ j e "’/.I
. [ 4
_ ;/I \"‘L,r sy a
N ] & ;?T?fév J
Coffee |
Livelihood zones: GT06, GT07, GT10, G L T
HNO3, HNO5, HNO7, SVO01, SVO02.
B A
4! OGA2Y |1 Improving climatesmart cropping systems in Central America through capacity buil

t NBLI2al f

breeding, and management to develop novel varieties with climate resilience, highel
water and nutrient use efficiency, and pest and diseasistanc{USDA propsal 4)
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Intervention

Strengthemagroforestry systems to improve household benefits

Rationale and
background

Through different actions thigterventionaimsis to ncrease adaptive capacity and resilier
of rural householdghrough agroforestry strategies that enhance biodiversity, ecosy:
provisioning, soil conditions, and biodiversity connectivity at a landscape level.

Based on the decaddsng trajectory of CATIE through field schools with agroforestry sys
(silvo agicultural, silvopastoral and agro silvopastoral) and the experience generated |
institution through the MesoamericakgroenvironmentaProgram (MARorway) in the perioc
2013- 2017, it was found that in Trifin{a region that spans across Guatem&lenduras and
El Salvadomne of the systems that contributed most to food security was the promotic
home gardens and agro silvopastoral systems.

Actions to
support the
intervention

1 Strengtherthe capacities of local organizations to propagate plants of superior variet
coffee and cocoa, and plants of species as shade trees.

1 Map trees on farms to implement agroforestry planning at the farm level to improve
enhance the presence of treaad other plants in the landscape.

1 Rehabilitate and reenovate old and unproductive coffee and cocoa plantations. Old 1
need to be replaced gradually with the new varieties, the shade canopy must |
structured to produce more goods and provide quigte shade for the crops.

1 Provide irrigation of both annual and perennial crops to increase their resilience
drought by using low energy irrigation systems.

1 Develop traditional and audiovisual training materials (manuals and videos) and mak
available in digital applications and platforms (easy access through smartphones).

Relevant
organizations,
programs
and/or activities

1 Latin American agroforestry scientific network
1 Coffee and Cocoa Agroforestry Unit of CATIE, through regimjatts in countries o
Central America, South America, and the Caribbean, e.qg.:

0 Mesoamerican Agroenvironmental Program (M¥dPway)

o CASCADE Project (with Conservation International and the French Agric
Research Centre for International Developmd€IRAD), funded by th
International Climate Initiative (ICI) of the German Federal Ministry for
Environment, Nature Conservation, Building and Nuclear Safety (BMU)

0 PROCAGICA project (with the Im@nerican Institute for Cooperation ¢
Agriculture [CA) and CIRAD, supported by European Union)
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Agricultural Coffee
systems and
livelihood zones| Livelihood zones: GT06, GT07, GT10, G e

of focus HNO3, HNO5, HNO7, SVO01, SV02. s R

! OGA2Y |7 Smaliscale agroecological farms to reshape food systems and climate benefits tt
t NB L2 Al t circular economy in the Trifinio Regi@ATIE proposal 2)

1 Strength agroforestry systems to improve household ben@&@®JIE proposal 3)

1 Climate adaptation of livestoskstems in the NTGEATIE proposal 4)

An important enabling condition for practice adoption is
recognizing farmers' traditional knowledge. (Helel
interview, GT)
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Intervention

Restore and conserve forests

Rationale and

The frequency and the intense effects of climate disruptions and disasters, including wilc

Background pest and diseases, affect and destroy key forest resources for rural livelihoods. Without
employment, formal education, or a socidie$g net, people affected by extreme weather
events in rural areas in the NTCA have few alternative sources of income. In addition, m
Indigenous people depend on forests for income, housing, and food. Forests also form
part of many Indigenous peles' cultural identity.
Forest restoration and conservation, focusing on ecosystem services, can help foster re:
and economic development for communities in and around forests.
Actions to 1 Provide échnicakupportto Central American country efforts to address regional fores
support the health strategy action items and improve prevention and mitigation efforts on insect
intervention outbreaks and the spread of exotic species.
1 Provide technical support for forest landscape managemed high/quality restoration
activities.
1 Support the establishment and longevity of a Forest Health Central America Networl
enhance country technical capacity.
1 Improve existing extension services by providing technical support training and tech
transfer from existing research institutions.
I Facilitate the creation of extension services for the countries lacking such, by provid
direct funding specific to extension services or by prioritization of existing funding.
1 Provide &chnical support, ladscape management and highality restoration activities.
Relevant 1 USDA Forest Service, International Programs
organizations, | Central America Youth Conservation Corps
programs 1 Forests and Biodiversity in Productive Landscapes, Re&&atcBATIE
and/or activities | §  Forest Seed Bank, CATIE
Agricultural Coffee |
systems and . ;
livelihood zones| Livelihood zones: GT06, GT07, GT10, G i " ' e
of focus HNO3, HNO5, HNO7, SV01, SV02. P
. B .‘{uj“‘ e B
a! OGA2Yy |1 Central America Youth Conservation CEBDA proposal 5)

t NBLIZ AL f
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Enhancing fire management and incident command system capabilities in Central A
through trainthe-trainer (ToT) and targeted technical supp@SDA proposal 6)
Improved Community ResilienmyClimate Change through both Small Grants and Lar
Scale Conservation Finance for Natural Infrastructure and Restoration Inveqd&Dis
proposal 7)

Establishment of Regional Forest Health Net{ld&DA proposal 8)

Improving livelihoods from forestastainable use and management and lbeign
conservatior(CATIE proposal 5)

One of the main constraints in climate risk projects
implementation is access to financial mechanisms so that
farmers can adopt technologies. (Highel interview,
GT)
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3.1.2 Programmatiénterventions

Intervention

Provide training for sanitary and phytosanitary (SPS) / food efstynanagement practices
to improve access to U.S. avither markets

Rationale and
background

Training fordocal producers in pest and disease management, Good Agricultural Practict
Integrated Pest Management (IPM) that address sanitary and phytosanitary (SPS) a
safety issues can reduce rejections of produce for export and better enable farmbes
Northern Triangle countries of Central America to be economically successful on their fa

For example, USDA in a project initiated in 2011 in Huehuetenango, Guatemala with
from USAID trained over 2,200 direct beneficiaries on IntegratedMasgmgement (IPM) ir
potatoes, snow peas, and French beans as well as on the U.S. Food Safety Modernizati
which produce exported to the U.S. must comply. Through those 2,200 direct beneficiari
served as trainers of other farmers ultimat28;,000 farmers were reached by the project.

Rejectionof exports to the U.S. of agricultural goods from Guatemala dropped from
containers in 2013 to under 100 in 2016 because of the work done by USDA under agr
with USAID, avoiding serious ecnnic losses to farmers, better enabling them to thrive on tl
farms rather than migrating. Training of this type could help farmers in all three Noi
Triangle countries.

Actions to
support the
intervention

I Select value chains for the expanarket and work to integrate small farmers into thc
value chains; proven examples include potatoes, snow peas, French beans.

9 Train local producers through a trahre-trainer model that includes simple phetased
field guides to identify crop pests adiseases, provide methods to separate seeds (z
seed potatoes) based on quality, and show simple methods to protect produce in tra
from the field, such as plastic baskets used for snow peas.

1 Introduce practices to improve yields such as proper afstertilizer, and use of drif
irrigation which can improve production and quality.

1 Work with cooperative associations; expand cooperatives to involve more small fa
many of whom cannot get into some of the larger cooperatives.

1 Train cooperative assw@tions on the U.S. Food Safety Modernization Act to t
awareness on the requirements for produce and products to gain entry into the U.S. n

1 Recognize that climate change is expanding the range of certain pests, as in the exe
thrips now béng found in Guatemala at higher elevations as temperatures have ris
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that there is no longer a season cold enough to kill them, so new areas may requi
IPM strategies.

1 Identify and develop opportunities for processing produce into vadigded pralucts.
Produce which may not be of sufficient qudiitysale as fresh may be acceptable for val
added processing. Processing is not only value adilihg]sojob-creating.

Relevant 1 USDA ForeighAgricultural Service, Global Programs
organizations,
programs
and/or activities
Agricultural Vegetable farming |
systems and . |
livelihood zones| Livelihood zones: GT06, GT11, HNOS, HI : N
of focus SV01, SVO02. é T T
; 3 -
! OGA2Yy |1 Conservation andestoration efforts, to support agricultural resilience facing clirr

t NB LR &L f

change(USDA proposal 9)
1 Sustainable Agriculture Improvement Project (MAS+): Food SecAgticulture resilience
¢ Impact on rural migratiolUSDA proposal 10)
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Intervention

Implement workforce development for youth to address food security and migation
building skills and opportunities in partnership with U.S. agricultural trade organizations

Rationale and
background

In support of the U.S. "Call to Action" to the U.S. private sector to support the U.S. Strat
Address the Root Causes of Migration in Central America, the U.S. Soybean Export Cot
(USSEC) proposes to lead members of the USDA Cooperator comnaunitykforce
development program for youth in the Northern Triangle countries of Central America. U
Cooperators, of which USSEC is one, arepnafit commodity or trade associations that
promote U.S. agricultural commodities overseas. Often the wdhed@ooperators includes
technical capacitpuilding in countries where they see market potential, and where techn
assistance and training to enhance the processinge of the commaoditgan help to build
demand for the commodity.

USSEC proposesléad a group of USDA Cooperators in implementing training programs
the Northern Triangle Central American countries, targetingusieds of agricultural
commodities. These training programs would not only promote a USDA Cooperator's
commodity but alsincrease the professional skills and knowledge of the targeted trainee
and help build entrepreneurial opportunities involving the commaodity. Training would be
organized and delivered to youth (defined as 29 years old), women and minorities. USS
hasrelevant experience in Africa to bring to this effort.

Through the training, USSEC with other Cooperators would aim to have:

1 Regional food and agriculture enterprises increase their capacity to meet growth in
demand for their products andgtilizationof U.S. agriculture products.

I U.S. food and agriculture industries increase their exports as well as meet several U
Sustainable Development Goals@s@nd Corporate Social Responsibility (CSR) goals

1 Trainees increase skills and professional developmadinig to higher earning potential,
decent employment, and redtion in theinterest to illegally migrate.

Actions to
support the
intervention

9 Identify funds that could be used to support USSEC with other interested USDA
Cooperators to organizeaining and capacity building programs targeting youth, wom
and minorities in the Central American markets of Guatemala, Honduras, and El Sal
to align with the U.S. Government's Root Causes Strategy.

1 USSEC in alliance with other interested membgtise USDA Cooperator community
identify partner organizations to work with in the region to plan and develop workfort
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training and educational and employment opportunities related to the processing, us
and marketing of selected U.S. agricultural camities.

Relevant 1 U.S. Soybean Export Council (USSEC), and other USDA Cooperator organizations
organizations, would lead.

programs 1 USDA Foreign Agricultural Service, Global Programs

and/or activities| §  Other U.S. Government agencies interested inighoy support

Cropping 1 Other

systems of focus

! OGA2Y |7 Building Protein Value Chain Capacity through Work Force Training and Profession.
t NBLR2 Al { Development in thémericagUSDA proposal 11)

Young people have participated when they see changes
being made and in the adoption of new technologies.
(Highlevel interview, GT)

One of the recognized implementation challenges and
bottlenecks is climateelated migration. (Higlevel
interview, HN)
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Intervention

Implement workforce development through a YoGihnservation Corps (YCC) to address 1
security and migration

Rationale and
background

USDA would expand upon its success with the Youth Conservation Corps (YCC) in Hor
through further work in Honduras and the addition of Guatemala and El SalVhddySDA
Forest Service, with support from USAID/Honduras and working with partners helped to
YCC Honduras in 2017 to teach natural resource management skills and provide oppor
for atrisk youth in western Honduras. The YCC is a prograradog men and women to
work and learn by doing conservation activities such as forest protection, and eventually
linking them to employment and higher education opportunities in the sector, including v
in the national parks.

Like the YCC implementectlie United States by USDA Forest Service, participants of Y(
Honduras (in Spanish Jévenes para la Conservalit) gain technical skills to manage
forests, protect watersheds, and conserve nature. They learn to build trails, apply first ai
constructfire lines, manage nurseries, and gain a wide set of practical experiences as pi
their training.

As of 2022 almost 300 Honduran youth have graduated from the progeaning national
accreditation from Honduradational Institute foocational Training (Instituto Nacional de
Formacion Profesional de HonduridFOP) as Environmental Promoters. YCC graduates
twice as likely to attend university, compared to the national average of high school
graduates. Currently, approximately 9684 CC graduates are either working or attending
university. The YCC Honduras program has a 100% graduation rate. This program coul
intensified and expanded within the Northern Triangle region.

The YCC training also has a personal and communitpdmezit focus that empowers
students to be agents of change in their communities. Through leadership opportunities
various democratically elected committees within the YCC Program, they learn the valu
teamwork, leadership, and the power of denatar spaces to respond to the needs and
interests of their community. In fact, onetbe YCC Hondurgsaduates was inspired to
becomea candidate for Vicéayor in her hometown.

A 2019 graduate noted that the YCC Honduras program helped him to becagenaof

change in his community. He stopped thinking about migrating to the United States and
instead started a successful family business with his brother.
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Actions to

1 Involve the public and private sector in thevelopment of YCC training processes tha

support the are competency based and help youth attain employment in the environment sector
intervention 1 Increase resilience to climate change by implementing yleatly CC environment
community projects.

1 Through the YCC implement a coghensive nationally certified training programs in
each of the Northern Triangle countries that provide opportunities for employment,
higher education, and entrepreneurship initiatives in their communities, reducing yo
migration and empowering young @ale Honduras, Guatemala, and El Salvador.

Relevant 1 Youth Conservation Corps (YCC) in Honduras
organizations, | 1 USDA Forest Service, International Programs
programs

and/or activities

Agricultural

systems and
livelihood zones

Smallholder farmers (staple graing — j
vegetables, livestock, and coffee)

of focus Livelihood zones: GT02, GT05, GT06, GTQ 4
GT10, GT11, HNO5, HNO7, SV01, SV02.
Vegetable farming — |
|
Livelihood zones: GTO6, GT11, HNO5, HI 7 Nl
SVO01, SV02. 4 i
M g'/ i P
! A g
A ‘
- < ‘_\‘"r"'. - v
Livestock (small, medium atadge) ;’—— ‘
: S L’ |
Livelihood zones: GT02, HNO5, HNO7, HI N | 7
SVo1. ' 2y dhaadiing
Coffee T
Livelihood zones: GT06, GT07, GT10, G N o ”ﬂ
HNO3, HNO5, HNO7, SV01, SVO02. T T .
4! OGA2Y || Central America Youth Conservation CGBDA Proposal 5)

t NBLR2 &l {
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Intervention

Provide crop insurance as a safety net for farmers

Rationale and
background

Crop insurance is insurance that farmers and ranchers can purchase to protect agains
the loss of their crops due to natural disasters, such as drought or flood, and other nature
like fire, disease, and pests, or the loss of revenue duedlings in the prices of agricultur
commodities. Insurance typically is purchased for a growing season and before the
planted. It is usually specific to a particular crop or commodity. Crop insurance can
important safety net for farmers fag the uncertainties of climate changes and threat of fi
insecurity.

For crop insurance to be a viable enterprise it has to be a "fair bet", meaning that the 1
and the insurer enter into an insurance contract early in the crop season, befapjfdrent
whether or not there will be losses. If a particular disaster or peril was absolutely certain
would insure a farmer or rancher for it. Conversely, if it was apparent that there will be ¢
crop with a high yield, then the farmer wouldt want to buy insurance. If there is a fair b
then even with climate change, no one can say with certainty that in some year there w
drought and how severe that drought will be, even if drought is trending to be more fre:
or severe. Howeve insurers would use that trend data in determining what the insure
premiums should be.

In addition, for crop insurance to be a viable enterprise there needs to be sufficient fin
resources (government or private reinsurance) to cover widespoead correlated or
simultaneous losses that may affect most farmers or ranchers in a country. There also n
be a costkeffective and efficient way to determine if there has been some event covered t
insurance (loss adjustment), its location, Wwhitesured farmers or ranchers have a claim, i
how much should be paid, and there needs to be timely and efficient way to make paym

In the Unitel States, the USDA Risk Management Agency oversees Federal crop insura
complex, and USDA subse&h the program to make the purchase of insurance coverage
affordable to U.S. farmers and ranchers. However, Federal crop insurance has been s
be an effective risk management tool helping to strengthen the economic stability of agric
producers and rural communities.

In the NTCA, the economic impact on a farm of successive years of drought, as well as-hi

caused flooding, are believed to be among the reasons people may have to abandon the
and potentially migrate. For thesarfners, potentially insurance that could help them surviy
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climate change induced disaster or peril, might enable them to recover from a bad year ¢
have to leave their farms. As crop insurance has been a tool in the U.S. to foster resilie
stability for agricultural producers and their rural communities, perhaps it could be deve
and applied to be such a tool in the Northern Triangle countries of Central America.

In meeting with a representative of the Climate Change Unit of the Mimbtgriculture,
Livestock and Food (MAGA) of Guatemala, the WSUAE team learned that MAGA has
"Agricultural insurance for climate risk management” program that is in the pilot phase, s
with 6,000 producers with a goal of 40,000 producers, odides coverage for heavy rai
and extended drought. The financial mechanism is carried out through a bank. F
exploration of this program, and other crop insurance approaches (such as index ins
being applied in other countries could be fus& the NTCA country governments, internatiot
development agencies and international financial institutions, or other actors who have ir
in determining if crop insurance could be a viable tool in strengthening rural commu
agricultural regience under climate change and possibly helping to stem migration.

Actions 1 Identify what crop insurance programs, such as that of MAGA Guatemala are operati
see what their experience has been so far. What have been their costs, and fzomels
like the insurance?

1 Identify which commodities might be most viable for crop insurémrcthie NTCA

1 Determine which governments, development agencies, national or international fin
institutions might have interest in crapsurance.

1 Convene technical experts in agriculture, climate change, and crop insurance, alol
government officials and insurance company representatives, and national
international financial institutions to explore whether a crop insurance profpaCentral
America is desirable, attainable, and potentially useful in strengthening the agrici
resilience of rural communities and helping to stem migration.

Relevant 1 MAGA Climate Risks Agricultural Insurance for Family Agriculture

organizations, | 1 USDA Risk Management Agency, Federal Crop Insurance Program

programs

and/or activities

Agricultural
systems and
livelihood zones
of focus

Smallholder farmers{aplegrains, vegetables
livestock, andoffee)

Livelihood zones: GT02, GT05, GT06, G
GT10, GT11, HNO5, HNO7, SV01, SVO02.
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Vegetable farming

Livelihood zones: GTO&T11, HNO5, HNO]
SV01, SV02.

Livestock (mainly medium and large farmer

Livelihood zones: GT02, HNO5, HNO7, HI
SVo01.

Coffee

Livelihood zones: GT06, GT07, GT10, G
HNO3, HNO5, HNO7, SV01, SV02.
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Intervention

Provide climate and weather services with actionable information for farmers

Rationale and
Background

Across the NTCA region staple grains and coffee cultivation have experienced low yie
frequent crop damage and losses due to droughts, other climate extremedimate change
fosteredpest and disease. Farmers are often uninformed and unprepagdridor or respond
to the climate changénduced changes, uncertainties, and extremes in weather patterns
weather events.

Providing climate and weather bulletins, and advisory notifications to help farmers ir
decisions on when to plant, when harvest and when to irrigate their crops is needec
increase farmers' resilience under climate change.

Climate and weather services (CWS), through text messaging, internet, radio, printed b
newspapers, and iperson outreach can inform farmeifsdrought is predicted, or rains ar
expected. It would be important that these services are specific in various localities, bec
differences in weather due to the climate and the lands@apess theNTCA.

Progress has been made in terms of thevision of climate and weather services (CWS) in
NTCA, a transformative approach for agriculture adaptation that enables field level res
to climate variability and change improving viaing of rural livelihoods. Agroclimai
Technical Roundtad$ (MTAS) are being promoted across the region aiming at devel
locally tailored agricultural advisories based on weather and seasonal forecasts. Howevi
is needed to add value to current efforts by strengthening i) the process of tailoringatifor
to local needs (i.e. content, format, language, timing), ii) develop mechanisms for disserr
at the last mile for information to reach farmers through an integrated dissemination str¢
iii) improve usability of the advisories at local seédth complementary approaches bringit
technical capacities, inputs, credits and others, and iv) designing, piloting and scaling t
models for CWS, including pubgidvate partnerships, for job generation, sustained deliver
services and scaling

CWe&enabled resilience responses at the farm level include use of weather information f
improved use of agrichemicals and crop protection measures and use of seasonaland ¢
seasonal forecasts for planning of the crop growing season (i.e., irrigeioring, planting
dates, variety selection among others).

Actions to
support the
intervention

1 Further develop technical capabilities of Ministries of Agriculture, universities, and
public and private institutions to provide CWS.

1 Developpartnerships with farmer associations and commaodity organizations with fo
dissemination and uptake of CWS.

1 Strengthen the process of tailoring information to local needs.

1 Develop mechanisms for dissemination at the "last mile" for information to faanbrs.
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1 Improve usability of CWS advisories at local scale.
1 Design and pilot and scale out business models for CWS, includingppubtie sector
partnerships for job creation, especially for young people, in providing CWS.

Relevant 1 Assessment of CWS for agriculture and food security

organizations, | { National capacities:

programs 0 Guatemala:Agrometeorological bulletins, drought monitoring, soil humid
and/or activities climatic projectionsCrop monitoring systems

o El Salador: Agrometeorological and ENSO bulletins
0 HondurasSeasonal forecastdgrometeorological bulletins

Agricultural Smallholder farmersiaplegrains, vegetables
systems and livestock, and agrorestry
livelihood zones
of focus Livelihood zones: GT02, GT05, GT06, G
GT10, GT11, HNO5, HNO7, SV01, SVO02.

Vegetabldarming — —

Livelihood zones: GT06, GT11, HNO5, H Y | -
SV01, SVO02. T T S

Livestock (mainly medium and large farmer

Livelihood zones: GT02, HNO5, HNO7, H} 3 L
SVO01.

Coffee

Livelihood zones: GT06, GT07, GT10, G = — N
HNO3, HNO5, HNO7, SV01, SV02. y

4! OGA2Yy |1 Actionable climate and weather servi§€ATIE proposal 7)
t NBLR ALt
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Intervention

Scaling of demandriven agriculture innovations for adaptation and rural business incuba

Rationale and
Background

Young people under 24 years of age coming from rural areas constitute the greater
emigration from northern Central America. They have the potential to integrate into prodi
activities, many of them linked to agriculture, but who, due to gdpbar access, local service
and infrastructure, access to resources, and training, are unable to do so. On the othe
young people prefeattractive or immediatealternatives with fewer risks (market, clima
change), and with greater sociegcognition. This reality makes young people the n
vulnerable to migrating (rurairban or to other countries) in search of opportunities anc
cover their needs. This generates social problems (e.g., the thickening of poverty
productive problens (aging of the countryside), and competitiveness problems (low innove

The objective of this proposal is itdgrate business incubators and scaling of dendngn
agricultural innovations for adaptatidoy existing financing instruments, finaalcgovernance
spaces and insurancand investment funds to accelerate the business incubators and
scaling of innovations in the Dry Corridor of the NTCA.

Actions to
support the
intervention

1 Identify potential farmers association groups anaigribusiness.

1 Identify workspaces, mentorship opportunities network of mentors and coaches g
toward business innovation, and access to investors for-gartin the busines:
opportunities identified.

1 Implementing rural business incubators and scmegmrocesses, including innovatic
design, business model development, marketing strategy, and financial viability.

1 Leverage additional financial resources from the public and private sectors, as \
impact investors.

1 Address needs and remove barrigrat limit access to risk mitigation instruments such
insurance and guarantees.

1 Identify and systematize lessons learned and establish monitoring and evaluation s
of financial and market mechanisms to monitor progress.

Relevant
organizations,
programs
and/or activities

1 Environmental Economics and Sustainable Agribusinesses Unit (UEAASATIE)
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Agricultural Vegetable farming — |
systems and e ‘
livelihood zones| Livelihood zones: GT06, GT11, HNO5, HI | } ”?
of focus SV01, SV02. % Dol N
J‘ {/ £ *i/f
. jf‘:—-L {
_— / “‘\..r\,.’_ Yl
Lr-i-*“m ,&g’f f
Livestock(mainly medium and large farmers N *‘
5-..\,\‘ L’ !
Livelihood zones: GT02, HNO5, HNERQ9,| 3 - - T(
Coffee |
Livelihood zones: GT06, GT07, GT10, G — (| .~
HNO3, HNO5, HNO7, SV01, SV02.
h ‘%;“ﬂe )
4! OGA2Y | {1 Generational integration in the sustainable dgdd value chains as a strategy to redt
t NR L2 &It youth migration in rural areas of tiNTCACATIE proposal 6)
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Intervention

Produce high quality bimputs for transforming foodystems

Rationale and

The challenges of climate change and the increasing pressure of emerging pests and di

Background on agricultural production systems require a redesign of these systems to reduce their
vulnerability and dependency @external chemical inputs. Key to the successful evolution
bio-inputs is the efficient transformation of biological materials (including the recycling of
agricultural byproducts, food wastes, manures, etc.) into kigfality fertilizers, as well as the
screening and reproduction of beneficial microorganisms for improving soil fertility and
suppressiveness, as well as for preventing or controlling pests and diseases.

Actions to 1 Quantify and document the benefits of usibig-inputs for adaptation, mitigation, an

support the employment generation.

intervention 1 Support mechanisms for developing small and mediined enterprises and employme

opportunities by producing highuality biginputs, particularly for youth, women, ar
ethnic groups.

1 Raig awareness regarding the increasing need for developing, testing, and promotin
quality bieinputs.

1 Support regulatory frameworks to favor developing and using-dughty bicinputs,
including quality requirements based on scientific evidencedtomal and internationa
markets in the target countries.

Relevant 1 CATIE's collections of orthodox seeds, fruits and tubéd, @iblic domain (ITPGRFA)

organizations, |  Agrobiodiversity and food security UnEATIE

programs 1 Agroecological intensification and diversification of production systems

and/or activities | §  Agrobiodiversity (including marginalized or underutilized crops)

1 Bioinputs (biofertilizers, biocontrol agents)

I Regenerative Food Business Consortium (NAR) thetlsupport of The Intenational

Development Research Cen{tBRCand FAQ Crop Trust.

Agricultural
systems and
livelihood zones
of focus

Smallholder farmers (staple grains, vegetab
livestock, and coffee)

Livelihood zones: GT02, GT05, GT06, G
GT10, GT11, HNOENO7, SV01, SVO02.
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https://www.catie.ac.cr/en/banco-de-germoplasma-de-semillas-ortodoxas/
https://www.catie.ac.cr/en/agrobiodiversidad-y-seguridad-alimentaria/

Vegetable farming
Livelihood zones: GT06, GT11, HNO5, H | N
SV01, SVO02. el .
j;' } "-‘ ’y‘i-/f.;—:-_
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— ‘/j L\_‘l..rv—.l et
X ;g,, J\
Livestock (mainly medium and large farmer N *‘
‘{'\a‘\ L’

Livelihood zones: GT02, HNO5, HNO7, HI
SVo01.

By
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Coffee J'
Livelihood zones: GT06, GT07, GT10, G — ! Lo . ,ﬁ}
HNO3,HNO5, HNO7, SVO01, SV02. p [
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1 Bioinputs for transforming food syster(@ATIE proposal 1)








































































