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ACALEM Coffee and Agricultural Producers Association from Sierra Lenca of Morazán

ACDR Community Development Association “Pueblo Viejo”

ACOPDM Cooperative Association of Agricultural Production for the Development of Morazán de R.L.

ACUGOLFO Gulf of Fonseca Basin Association

AMF Adaptive Management Framework

ANDAH National Aquaculture Association of Honduras

AgExport Guatemalan Exporters Association

ASOVERDE Guatemala Green Development Association

BFD Belize Fisheries Department (Belize)

BWSFA Belize Women’s Seaweed Farming Association

CAC Central American Agricultural Council, SICA

CANISLAC Nicaraguan Dairy Sector Chamber

CCAD Central American Commission for Environment and Development

CCAFS Collaborative  Research  Program  on  Climate  Change, Agriculture and Food Security

CDRO Association of Cooperation for Rural Development in Western Guatemala (Guatemala)

CENAOS Oceanographic and Seismic Atmospheric Studies Center (Honduras)

CGIAR Consortium of International Agricultural Research Centers

CIAT International Center for Tropical Agriculture

CIPAV Center for Research on Sustainable Agriculture

CIRSA International Regional Committee for Agricultural Health

CLIFOS Climate and Food Security in Central America

CONAGAN National Nicaraguan Livestock Commission 

COPECO Permanent Contingency Commission (Honduras)

CRS Catholic Relief Services

CSA Climate Smart Agriculture

CRFM Regional Mechanisms for Carribean Fisheries

EbA Ecosystem based Adaptation

FAGANIC Federation of Nicaragua Livestock Associations

FAO Food and Agriculture Organization of the United Nations

FDM Fishery Development Model (Belize)

FIP Fishery Improvement Project (Belize)

FOAG Water and Agricultural  Funds

FUNDAECO Foundation for Ecodevelopment and Conservation (Guatemala)

FUNDAZUCAR Sugarcane Foundation

FUNDEMAS Foundation for the Business Development of El Salvador (El Salvador)

GDP Gross domestic product

HACCP Hazard analysis and critical control points

IICA Inter-American Institute for Cooperation on Agriculture (Central America)

IUU Illegal, unreported and unregulated

INAB National Institute of Forests
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ISTA Salvadoran Institute of Agrarian Transformation

LTAC Local  Technical  Agroclimatic  Committees

MARN Ministry of Environment and Natural Resources (El Salvador)

MARPRESCLA Caribbean Spiny Lobster Fishery Regional Management 

MPA Marine Protected Area

NDCS Nationally Determined Contributions

NICACENTRO Multi-sectorial Dairy Cooperative of Nicaragua (Nicaragua)

NFPC National Fishermen Producers Cooperative Society Ltd (Belize)

NOFC Northern Fishermen Cooperative Society Ltd. (Belize)

OIRSA International Regional Organization for Agricultural Health

OSPESCA Regional Unit for Fisheries and Aquaculture, SICA

PES Payments for Environmental Services

PICSA Participatory Integrated Climate Services for Agriculture

PROLECHE Association of Milk Producers of El Salvador (El Salvador)

ResCA Resilient Central America (Climate and Food Security in Central America)

SAG Secretariat of Agriculture and Livestock (Honduras)

SDG Sustainable Development Goal

SICA Central American Integration System

SINACALE National Milk Quality System (Nicaragua)

SOC Soil organic carbon

SOF Sustainable Oceans Fund

TNC The Nature Conservancy

TNS TechnoServe
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EXECUTIVE SUMMARY 
From October 2016 to June 2021, The Nature Conservancy led, in conjunction 

with AgroLAC 2025 of the Interamerican Development Bank (IDB), and in-
country partners in Central America, the Resilient Central America (ResCA) 
Program1. This five-year Program worked to address climate vulnerability 
across five countries in both the Central American Dry Forest Corridor and the 
Mesoamerican Reef System by promoting climate smart agriculture, climate 
resilience and food security with smallholder farmers, ranchers and fisherfolk. 
By developing a focus on climate-smart agriculture, further denominated 
as Regenerative Ranching and Agriculture (R2A) in this report, the Program 
executed the goals through three objectives: trade and access to markets, 
increased sustainable and climate resilient productivity, and agricultural and 
environmental management.

This program was able to achieve its successes through TNC programs in 
Belize and Guatemala, and TNC partners in Honduras, El Salvador, Nicaragua 
and at the regional level. Some of these partners include, but are not limited to, 
the International Center for Tropical Agriculture (CIAT), Catholic Relief Services 
(CRS), TechnoServe (TNS), the Fishery Sector and Aquaculture Organization of 
the Central American Isthmus (OSPESCA) and the Businesses for Social Action 
Foundation (FUNDEMAS). Over the life of the program, the consortium achieved 
and surpassed all six performance indicators for climate change adaptation and 
sustainable landscapes (see page 8 for the full list). Along with the required 
Department of State indicators, TNC led a regional analysis to consolidate a 
wider portfolio of indicators for resilience, social, conservation and production 
metrics to further represent the long-lasting impacts of this Program. Over 
the five years, ResCA dealt with several challenges, most notably towards the 
end of execution with the COVID-19 pandemic of 2020 and the devastating 
impacts of Hurricanes Eta and Iota. The latter, two category 4 hurricanes which 
struck Nicaragua and Honduras between November 3rd - 17th, 2020 and left 

1 The ResCA Program is referred to internally within Department of State records as Agreement No. S-LMAQM-16-
GR-1290 - Climate and Food Security in Central America.

“

This program was able 
to achieve its successes 
through TNC programs 
in Belize and Guatemala, 
and TNC partners in 
Honduras, El Salvador, 
Nicaragua and at the 
regional level. 
 
” 
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considerable damage to Guatemala, caused an estimated 
$52.9M Honduran Lempiras worth of damage and 1.1 
GDP reduction in Honduras alone.2 Both events in 2020 
demonstrated the necessity of programs such as ResCA, 
which work to strengthen climate, social, and economic 
resilience in the face of climate change.

In the following report, this Program has detailed the 
overall results and impacts across the aforementioned 
Central American countries. In Chapter 1, TNC, as a 
conservation organization, has presented the environmental 
importance of the Central American region and its’ 
correlation to the ResCA interventions on agricultural and 
marine systems and the protected areas. The chapter then 
continues with an overall summary of the six Department 
of State indicators, as well as the impacts of ResCA toward 
climate resilience, agricultural producton, fisheres, socio-
economic and conservation targets.

In chapters 2-6, the Program has detailed the country-level 
results in Guatemala, Belize, El Salvador (through multiple 
projects), Honduras, and Nicaragua. Each chapter is organized 
by outlining the specific intervention areas by value chain, the 
challenge this country project addressed, a pathway forward 
for increased resilience, key results, achievements by objective, 
and recommendations for next steps.

In chapter 7, the Program has consolidated the regional-
wide results achieved across multiple countries, value 
chains and through ResCA’s strategic policy partner, 
OSPESCA. These include specific results within the 
Caribbean Spiny Lobster value chain at a regional level, a 
guide to sustainability in Central America’s private sector 
and various analyses and assessments in different value 

2 EPAL & BID. (2021). Evaluation of the effects and impacts caused by Tropical Storm Eta and Hurricane Iota in Honduras

chains such as dairy, coffee, sugar cane and seaweed 
mariculture. Specific investigations into soil organic carbon, 
soil health and agricultural-water calculations as well 
as conceptual frameworks for incorporating ecosystem 
based adaptation into each project and the pilot of a multi-
stakeholder platform for dairy are detailed in this section. 
Finally, several of the key results achieved regionally in 
strategic communications, including the digital tools 
developed, marketing campaigns executed, and audiences 
reached are also presented in this section. Several full 
studies are included in the appendix.

Over the past five years, the support provided by the 
U.S. Department of State has allowed for impressive 
results in rural communities of the Central American 
Dry Forest Corridor and Mesoamerican Reef System, 
impacting farmers, ranchers and fisherfolk institutions and 
organizations at different levels and with local, national 
and regional governments. A strong partnership has been 
created with local implementing partners in the region 
to take forward the progress achieved since 2016 and 
incorporate this work to build development for a more 
Resilient Central America. 
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The ecosystem complexity in Central America represents one of the world’s most important biological hotspots and a 
biological corridor between North and South America. The natural ecosystems of this region provide critical ecosystem 
services for agricultural production and human well-being. The region is home of 22.4 million hectares of forests, covering 
an average of 45% of the area of each country,1 with huge potential for climate change mitigation. 

The Central American Dry Corridor,2 a region that includes approximately 30% of the territory of Central America, is a 
tropical dry forest region stretched along the Pacific coast from southwest Mexico (southern Chiapas) through Guatemala, 
El Salvador, Honduras, and Nicaragua to northwestern Costa Rica. This corridor is a zone where there is a prolonged dry 
season of 5 to 8 months and an average annual precipitation between 1,000 and 2,000 mm. This region is characterized 
in lowland and premontane areas from 0–800 m but can also be found at higher elevations along the mountainous system 
up to 2,000 m. 

The forests are characterized by a low stature semi-deciduous forest with two tree levels. The trees of the canopy can 
measure about 30 m tall and usually have fine, compound leaves that shed seasonally. Many tree species are associated 
with nitrogen-fixing bacteria and various species of ants. The trees in the lower story usually include more evergreen 
species and members of the Madder family. Thorny trees make up the understory of the forest, where woody lianas and 
epiphytes are also common.

1 Hannah Ritchie and Max Roser (2021) - “Forests and Deforestation”. Published online at OurWorldInData.org. Retrieved from: ‘https://ourworldindata.org/forests-and-deforestation’ 
[Online Resource]

2 Jan Schipper (2021) Central American Dry Forests. Arizona Center for Nature Conservation/Phoenix Zoo. https://www.oneearth.org/ecoregions/central-american-dry-forests/

CONTEXT
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A large percentage of endemic species can be found, with at least 50 plant species being endemic, and high-density 
stands of endemic ensino tesmosl and Mexican calabash found as well. This ecoregion falls within the North Central 
American Pacific Slope Endemic Bird Area and is considered an area of interest due to high endemism of avifauna. It has 
four restricted-range bird species, three of which (white-bellied chachalaca, blue-tailed hummingbird, and giant wren) are 
endemic. 

The Pacific parakeet, although not endemic, has part of its restricted range within this ecoregion. Jaguar, puma, ocelot, 
margay, jaguarundi, tapir, and anteaters rely on rivers as corridors through the dry forest. The endangered Geoffrey’s spider 
monkey can also be found within this ecoregion. Additionally, the Pacific coast is home to as many as five different species 
of marine turtles, numerous fish, amphibians, and some endangered reptiles.

The Mesoamerican Reef System3 is the largest barrier reef in the Western Hemisphere, stretching for 625 miles along the 
coast of Honduras, Guatemala, Belize, and Mexico. It encompasses a rich mosaic of beaches and dunes, coastal wetlands, 
lagoons, mangrove forests, seagrass beds and coral reefs. The sandy beaches and azure waters of the coastline are dotted 
with fishing villages, and its picturesque beauty draws thousands of visitors each year to the tourist epicenters of Cancún, 
Belize, Roatán and the Corn Islands. This ecoregion is home to more than 500 fish species, 60 coral species, 350 mollusks 
and marine mammals, algaes and seagrasses. Critically endangered species are prevalent in this marine system: saltwater 
crocodile, green, hawksbill and loggerhead sea turtles, Nassau and goliath grouper, the largest population of manatees in 
the western Caribbean and the largest aggregation of whale sharks in the world.

The Map 1 Intervention areas represents the ecosystems in Central America and the intervention areas of the ResCA 
Program. The ecosystem classes are according to the Federal Geographic Data Committee (FGDC) legend, with areas 

highlighted of tropical broadleaf deciduous, 
seasonal, and evergreen forest, tropical swamp 
forest, tropical swamp scrub/shrub, tropical 
broadleaf deciduous, seasonal, and evergreen 
scrub/shrub, savannas, mangroves, and a very 
representative area of agro-productive systems.

The Map 2 Intervention Areas and Protected 
Areas shows the terrestrial and marine protected 
areas in Central America according to the IUCN. 
The country with the highest number of protected 
areas is Belize (59%), followed by Honduras 
(45%), Nicaragua (34%), and Guatemala (17%). 
El Salvador has protected approximately 0.4% 
of its total area. Based on a proximity analysis 
the ResCA Program conducted, the maximum 
distance between the ResCA intervention areas 
and protected areas, can be concluded as 27 
kilometers (approx. 17 miles), which represents 
an indirect impact on the conservation targets in 
these areas (e.g. areas of dry forest important to 
turtles and birds).

3 https://www.nature.org/en-us/get-involved/how-to-help/places-we-protect/mesoamerican-reef/
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ResCA PROGRAM

Managua

HONDURAS

NICARAGUA

EL
SALVADOR

Tegucigalpa

GUATEMALA

San Salvador

N

Esri, GEBCO, DeLorme, NaturalVue; CONANP, Esri, HERE, Garmin, FAO, NOAA, USGS

ResCA Program Intervention Areas

PROTECTED AREAS - IUCN CATEGORIES

Ia
Ib
II
III
IV
V
VI

BELIZE

ResCA PROGRAM

ResCA Program Intervention Areas

ECOSYSTEMS

Agro-productive system
Barren Rock, Sand, and Soil
Forest-Woodland-Agriculture Complex
Inland Water
Mangroves
Palm Forest
Savanna
Tropical Broadleaf Deciduous Forest
Tropical Broadleaf Deciduous Scrub/Shrub
Tropical Broadleaf Evergreen Forest
Tropical Broadleaf Evergreen Scrub/Shrub

Tropical Broadleaf Seasonal Forest
Tropical Broadleaf Seasonal Scrub/Shrub
Tropical Broadleaf Semi-Deciduous Forest
Tropical Broadleaf/Needleleaf Evergreen Forest
Tropical Broadleaf/Needleleaf Seasonal Forest
Tropical Broadleaf/Needleleaf Semi-Deciduous Forest
Tropical Cactus/Thorn Shrub
Tropical Herbaceous Wetland
Tropical Needleleaf Seasonal Forest
Tropical Perennial Gramminoid Grassland
Tropical Swamp Forest
Tropical Swamp Scrub/Shrub
Urban/Industrial

Managua

HONDURAS

NICARAGUA

EL
SALVADOR

Tegucigalpa

GUATEMALA

San Salvador

N

BELIZE

Esri, GEBCO, DeLorme, NaturalVue; CONANP, Esri, HERE, Garmin, FAO, NOAA, USGS



RESILIENT CENTRAL AMERICA
FINAL REPORT

INTRODUCTION & IMPACTS 7RESILIENT CENTRAL AMERICA
FINAL REPORT

CLIMATE RESILIENCE 
SUMMARY

7

ResCA PROGRAM
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During the 4.5 years of implementation, we have trained a total of 15,230 people (11,028 men and 4,202 women),  
exceeding the LOP Target of 2700 people trained. One hundred and  ninety-seven institutions were strengthened, exceeding 
the LOP Target of 30 institutions. And 112 policies were proposed, 158 were adopted and 69 were implemented, for a total 
of 339, exceeding the LOP Target of 233 policy instruments.

DOS INDICATORS ACHIEVED 

EG11.1  

T A R G E T

2,600 6,877

A C H I E V E D

No. of people trained in climate change adaptation 
supported by USG assistance

EG11.2  20 135
No. of institutions with improved capacity to assess 
or address climate change risks supported by 
USG assistance

EG11.3  33 122
No. of laws, policies, regulations, or standards addressing 
climate change adaptation formally proposed, adopted, 
or implemented as supported by USG assistance

EG13.1 100 8,353
No. of people trained in sustainable landscapes 
supported by USG assistance

EG13.2 10 62
No. of institutions with improved capacity 
to address sustainable landscapes issues as 
supported by USG assistance

EG13.3 200 217
No, of laws, policies, regulations, or standards addressing 
sustainable landscapes formally proposed, adopted, or 
implemented as supported by USG assistance
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EG11.3

The OSPESCA Council of Ministers 
adopted the Caribbean Spiny Lobster 
Fishery Regional Management Plan in 
2018, developed by regional partner 
OSPESCA.

EG13.1

ResCA RAICES ELS trained 40 people in 
2019 on the methodology to establish maize 
crops. Participants analyzed the development 
and yield results from corn crop plots.

The Belize Fisheries Department endorsed 
TNC Belize’s replication of the Vericatch 
FisheriesApp visualization tool in all 
seafood producer organizations in Belize.

EG11.2

EG13.2

ResCA Nicaragua helped strengthen the 
Federation of Livestock Associations of 
Nicaragua (FAGANIC)’s resilience plan 
through training.

Through ResCA Guatemala’s intervention, 
twenty-one files were entered into the 
INAB forestry incentives program, under 
the Landscape Protection and Restoration 
modality, covering an area of 96.94 
hectares.

EG13.3

RELEVANT EXAMPLES: 

EG11.1
ResCA Honduras trained 238 people 
between December 2019 - March 2021 
on the PICSA approach, and the use of 
agroclimatic calendar resources.
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SUSTAINABLE PRODUCTION FOCUSED

Projects focused on increasing productivity and 
reducing pressures on natural resources

To better understand the successes of each project, it is crucial to understand their context and how these relate to 
global challenges. This section describes the ResCA projects according to their main goal and approaches to achieve that 
goal, their relation to the SDG and Aichi targets and a categorization with respect to approaches to climate resilience and 
the adaptation process.

Link of ResCA projects with global development and biodiversity challenges
Projects have been categorized according to 4 main entry points (Figure 1):

Some projects’ efforts such as ResCA Honduras and ResCA OSPESCA focused on strengthening access to information 
and tools for better decision making, and thus institutions and producers/fishers decision-making strengthening. 
Meanwhile, ResCA Nicaragua, ResCA FUNDEMAS ELS and ResCA GT AgExport’s efforts were more oriented to directly 
improve productivity or income while reducing pressures on the natural resources. The ResCA Belize project focused on 
increasing and ensuring fishers income while reducing ecosystems’ degradation. ResCA RAICES ELS project in El Salvador 
aimed to strengthen the coffee economy by restoring watersheds regulation services capacity, increasing water efficiencies 
at the farm level, and strengthening the links of producers with markets.

BIODIVERSITY ORIENTED

Projects focused on reducing pressures on natural 
resources and protecting or conserving biodiversity

SOCIAL BENEFIT ORIENTED

Projects focused on increasing social welfare and 
communities’ welfare

STRENGTHENING OF ENABLING MECHANISMS

Projects focused on tools and approaches that will 
allow the continuity of interventions over time

CLIMATE RESILIENCE SUMMARY
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FIGURE 1
Broad ResCA project classification according to projects’ main focus.  Given the baseline assumption, agriculture 
production, social and biodiversity benefits are the main sectors to be strengthened and thus tested.

       BASELINE ASSUMPTION

“Improving environmental 
conditions and good agricultural 
practices will lead to improved 
quality of life and reduce rural 
migration.”

At the very least, ResCA projects should consider the Aichi targets listed. 
Figure 2 does not consider previous efforts or initiatives related to SDG or Aichi 
targets from project partners, including TNC’s Guatemala’s projects. The table 
builds on existing information fom the ResCA project, and by only considering 
the project’s  outputs, it underrepresents TNC and partners’ efforts in the region.

The ResCA FUNDEMAS ELS project in El Salvador was a step forward into the 
resilience pathway, first focusing on sustainability and reducing poor agriculture 
practices. All other projects are directly strengthening climate resilience of 
producers, either with technologies and enhancing good production and 
fishing practices, or by providing information, capacity, or policies for planning 
adaptation.

-
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FIGURE 2 ResCA projects alignment to SDGs and Aichi targets.   
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ResCA 
HONDURAS

ResCA 
NICARAGUA

ResCA 
OSPESCA ResCA BELIZE ResCA RAICES 

ELS
ResCA 
FUNDEMAS ELS

ResCA 
GUATEMALA

Project Climate 
predictable 
tools and 
methodologies 
to offer climate 
information to 
help producers 
in the decision-
making process 

Sustainable 
livestock 
systems based 
on silvopastoral 
models

Regional vision 
to implement 
a management 
plan for the 
Caribbean Spiny 
Lobster fishery

Traceability of 
the Caribbean 
Spiny Lobster 
value chain 
and the 
diversification 
of fishing 
activities, such 
as mariculture

Sustainable 
systems of 
land and water 
management, 
based on coffee 
cultivation

Sustainability 
and productivity 
strategies for 
sugar cane and 
livestock

Multi-actor 
and multisector 
Green Growth 
Compact

Partner CIAT TechnoServe, 
LALA, and 
CIPAV

SICA - OSPESCA TNC Belize CRS and 
ACUGOLFO

FUNDEMAS and 
CIPAV

CDRO, 
AgExport, 
ASOVERDE, 
Fundaeco 
Association, and 
TNC Guatemala 

Aichi Targets

SDGs

Climate 
mitigation

Climate 
resilience

Baseline 
assumptions to 
meet targets & 
benefits

Producers will 
use data and 
information 
while running 
their farms

Investment in 
good ranching 
practices will 
represent higher 
income in 
producers and 
increase climate 
resilience

Traceability 
schemes will 
reduce illegal 
fishing and 
non-sustainable 
practices

Lobster - same 
as ResCA 
OSPESCA

Seaweed – a 
sustainable 
market can 
be created & 
diversify fishers’ 
activities

Good quality 
coffee will have 
higher price and 
producers can 
maintain it

Good agriculture 
practices can 
increase climate 
resilience

Several: building 
on what has 
already been 
addressed.
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Link of ResCA projects to strengthening climate resilience
All ResCA projects contributed to enhance climate resilience in the regions of influence, some by directly reducing 

exposure or magnitude of impact, others by creating enabling mechanisms so communities can improve their responses 
to climate change.

ResCA RAICES ELS, and ResCA Belize’s lobster and seaweed projects also directly addressed climate risks. ResCA 
RAICES ELS reduced droughts risk by increasing water availability at the watershed level and efficiencies at the farm level; 
and ResCA Belize promoted good fishing practices to ensure the resilience of lobsters’ habitat, while also creating new 
habitat and reducing the magnitude of events locally (ocean acidification and storm surge).

FIGURE 3 Projects categorization according to direct impact initiatives on reducing climate risk and enhancing climate resilience.

SOLUTIONS 
ADDRESSING 

CLIMATE CHANGE

CONTRIBUTION
TO CLIMATE 
RESILIENCE

R e s C A
R A I C E S

E L S
R e s C A
B e l i z e

R e s C A
N i c a r a g u a

R e s C A  G T
A S O V E R D E

R e s C A  G T
F u n d a e c o

R e s C A  G T
C D R O

R e s C A
O S P E S C A

R e s C A
H o n d u r a s

R e s C A
F U N D E M A S

E L S

      CRITERIA

Risk axes

At the top, projects’ 
implementing actions directly 
reduced climate risks – i.e. via 
reducing exposure or mitigating 
impact strength.

Resilience axe

At the far-right, project’ 
implementing actions increased 
communities coping capacity 
in the short, medium and long 
term.

All projects in Guatemala increased producers’ coping capacity via capacity building, technology, reducing bad practices 
and/or developing adaptation plans. All projects in Guatemala were built on other existing/previous initiatives that, in some 
cases, had already identified climate risks and vulnerabilities. Hence, ResCA initiatives focused on the solutions, rather 
than on identifying risks, such as the macro-tunnels, instruments for reforestations maintenance, forest management, soil 
conservation, among others. 

FUNDEMAS’ project focused mainly on sustainable production and producers’ livelihoods, and has not yet focused 
on reducing climate risks or identifying and addressing producers’ vulnerabilities to climate change. Project deliverables 
focused on policies, plans or information production do not directly mitigate climate risks or increase copying capacity; yet, 
ResCA Nicaragua’s practices and activities reduced drought impacts.
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ResCA GUATEMALA 
Bui lding Resi l ience through a  Green Growth Compact  (GGC) 
Strategy for  Food Security  and Cl imate-Smart  Agriculture

CHAPTER 2
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Rabinal

Todos Santos
Cuchumatán

Concepción
Chiquirichapa

San Juan
Ostuncalco

Chichicastenango

Uspantán

Santa María
Chiquimula

Olintepeque

Santa Lucía
La Reforma

Sacapulas

San Juan
Cotzal

San Juan
Ixcoy

San Lorenzo

Comitancillo

Barillas

CONANP, Esri, HERE, Garmin, FAO, NOAA, USGS; Esri, DeLorme, NaturalVue

Co�ee, conservation, several value chains
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The challenge

Guatemala’s production systems’ increasing vulnerability to climate change 
is driven by the country’s high exposure to hydro-meteorological hazards, such 
as tropical storms, hurricanes and droughts, and increased environmental 
degradation. Degradation and deforestation have worsened its environmental 
and social conditions, and the rising temperatures and erratic precipitation has 
affected agriculture, biodiversity, water resources and impacted national goals 
to improve food security and reduce poverty.  In particular, the Guatemalan 
Western Highlands are highly vulnerable to climate change, and its population 
experiences alarmingly high poverty1 and marginalization rates. 

Culturally speaking, the Western Highlands are inhabited by rich and diverse 
indigenous communities that depend heavily on agriculture, mainly for basic 
grain production, and ranching to a lesser extent. Climate change affects the 
productivity of key crops such as maize, beans, rice and coffee by increasing 
the presence of plagues, diminishing seed performance and increasing drought. 
Additionally, the absence of technology, low salaries, poor road network 
infrastructure and lack of access to markets – all associated to low agriculture 
production, contribute to the reduced response capacity of the sector, and 
increases its vulnerability, which poses serious risks to the country’s food 
security.2 

The way forward for enhanced resilience
Culturally speaking, the Western Highlands are inhabited by rich and diverse 

indigenous communities that depend heavily on agriculture, mainly for basic 
grain product

Increasing food security by developing sustainable landscapes in a changing 
climate are at the core of TNC Guatemala’s ResCA initiatives. All four partners 
worked in different localities across the Western Highlands: natural resource 
conservation, reforestation, sustainable agricultural practices, governance, 
and private-public sector engagement. The complementarity of institutions 
and expertise amongst ResCA’s local partners have driven the process and 
strengthened their institutional capacities while leading the following four 
components:

1 CEPAL; NDF; BID; MARN. 2018. La economía del cambio climático en Guatemala. Documento técnico. CEPAL, Ciudad 
de México.

2  Ibíd.

 1.  INCREASING THE 
RESILIENCE AND GROWTH 
OF FAMILY EXPORT 
AGRICULTURE.

AgExport (Asociación de 
Exportadores de Guatemala) led 
the efforts to increase resilience 
of family agriculture through the 
integration into export markets, 
public-private partnerships, 
and climate- smart agricultural 
(CSA) innovations.

2. IMPROVEMENT OF 
CAPACITIES FOR CLIMATE 
CHANGE ADAPTATION 
AND RESILIENCE IN 
RURAL COMMUNITIES IN 
GUATEMALA’S WESTERN 
HIGHLANDS.

ASOVERDE  (Asociación de 
Desarrollo Verde) worked to 
strengthen social, organizational 
and institutional capabilities 
to increase rural productivity 
and adaptation to the effects 
of climate change, improving 
agricultural practices and forest 
management, and enhancing 
the conservation of ecosystem 
services.
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3. RESILIENT INDIGENOUS 
COMMUNITIES AGAINST 
CLIMATE CHANGE.

AgExport (Asociación de 
Exportadores de Guatemala) led 
the efforts to increase resilience 
of family agriculture through the 
integration into export markets, 
public-private partnerships, 
and climate- smart agricultural 
(CSA) innovations.

4. MICRO-WATERSHED 
CLIMATE RESILIENCE 
PRACTICES IN SIERRA DE 
LOS CUCHUMATANES, 
HUEHUETENANGO.

Fundaeco  (Fundación para el 
Ecodesarrollo y Conservación) 
led the efforts to increase rural 
productivity and resource 
efficiency in the Western 
and Central Highlands of 
Guatemala, to support natural 
habitats and communities and 
to increase their mitigation 
and adaptation against climate 
change.

1. INCREASING THE RESILIENCE 
AND GROWTH OF FAMILY EXPORT 
AGRICULTURE

AgExport was ResCA Guatemala’s main partner for market integration. As a 
non-profit organization, AgExport focuses on the incorporation of 1,100 exporting 
companies nationally to promote Guatemalan products in international markets, 
and to provide technical and institutional assistance to companies and farmers 
to improve their competitiveness. 

Within ResCA, ResCA GT AgExport analyzed value chains at the micro-basin 
level to identify key climate risks, which led to targeted trainings for climate 
change adaptation. In parallel with ResCA GT AgExport, ResCA Guatemala 
channeled investments through the Ministry of Agriculture, Livestock and Foods’ 
FONAGRO unit to improve farmers’ and cooperatives’ infrastructure by building 
cold storage rooms  with a capacity of 446 US tons for neglected fruit trees, 
such as apple and peach, to guarantee the freshness of the products, control 
the ripening and above all, preserve the quality and consistency of the product, 
while enhancing better mobilization when market prices are more profitable.

ResCA Guatemala strengthened cooperatives’ capacities and infrastructure, 
such as the Unión Cooperativa de Agricultura Integral Chipaquense in the 
avocado and apple value chains, to facilitate their access to markets and improve 
the income of more than 30 associates. 

AgExport3 and ResCA Guatemala worked together to push forward policy 
proposals in areas such as environmental management, climate change, 
food security, access to markets, proper infrastructure, capacity building 
and technological innovation. The collaboration on trans-border value chain 
integration with Mexico and the promotion of family agriculture for export 
markets, along with the proposal for improved irrigation and productive 
infrastructure in agriculture are two significant accomplishments.

3 For further information about the organization, check the next link: https://export.com.gt/inicio
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2. IMPROVEMENT OF CAPACITIES FOR 
CLIMATE CHANGE ADAPTATION AND 
RESILIENCE IN RURAL COMMUNITIES IN 
GUATEMALA’S WESTERN HIGHLANDS

ResCA ASOVERDE, a local NGO, has significant 
experience promoting climate change adaptation practices 
and has collaborated with TNC since 2010. They promote 
sustainable development through alliances, capacity 
building and field projects. Through ResCA, they worked 
with local farmers to promote climate-smart agriculture 
(CSA). One such practice was the introduction of macro-
tunnels for vegetable production, which has enabled 
communities to diversify their production and share the 
technology and knowledge with other communities. This 
infrastructure is affordable, easy to handle, and it includes 
an irrigation system that improves water and food security. 
The installation of macro-tunnels included trainings for 
climate change adaptation and best practices such as 
vermicomposting, sustainable landscape management, 
and promoting knowledge-sharing among producers.

Reforestation was also a key activity that helped 
regenerate the forest landscape. The reforestation activities 
used 20 species of endemic conifers, including some 
varieties like the pinus ayacahuite, that possess cultural 
value for Mayan communities. Along with reforestation, the 
project reinforced the importance to conserving ecosystem 
services, the implementation of agroforestry practices, the 
recovery of traditional ecological knowledge, fire control 
and access to incentives provided by the National Forest 
Institute (INAB). Those incentives are part of a payment for 
environmental services scheme, and the INAB will monitor 
management and results. Thanks to the collaboration with 
the municipality of Rabinal, the local government gave 
ResCA ASOVERDE almost 110 hectares as usufruct for 
reforestation.

Regarding policy, ResCA Guatemala supported the 
design of municipal climate change adaptation plans and 
promoted their implementation. The Rabinal and San Juan 
Ixcoy municipalities developed plans to build resilience, 
based on priority key focal objects. Each resilience plan 
encompasses strategic lines with activities and expected 
outcomes, which will support effective responses to 
potential climatic threats over ecosystems and production.

4 For further information, check the organization web page: https://www.cdro.asociacioncdro.com/

3. RESILIENT INDIGENOUS COMMUNITIES 
AGAINST CLIMATE CHANGE

CDRO4, a local civil society organization, has extensive 
experience working in community development based 
on participation and recognition of the Mayan culture. 
CDRO provides technical assistance for agriculture and 
environmental protection and promotes the implementation 
of improved productive practices such as the conservation 
of native seeds, reforestation, forest management, and 
knowledge-sharing.

Within the ResCA project, ResCA CDRO developed 
capacity building and training for famers and local 
authorities in two municipalities in Santa María Chiquimula 
and Olintepeque for climate change adaptation, sustainable 
landscapes, CSA practices, fire management, and the 
establishment of an agro-environmental field school. The 
organization certified nearly 1,100 producers as agro-
environmental promoters, which will enable them to work 
in other parts of the country, thus providing long-term 
benefits to benefit their communities. 

ResCA CDRO, with technical and financial support from 
ResCA, set up, installed and operationalized a Community 
Reserve of Native and Creole Seed. The reserve, which 
feeds on corn and beans seeds from each partner in an 
annual scheme, was used to secure the local gene pool and 
to replace crop losses in case of disasters such as droughts, 
floods, fires or landslides. The entity responsible for the 
seeds reserve was the Agricultural Committee La Reforma, 
CAREF, who brought together 300 producers from 8 
communities (villages).
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In addition to its activities in forest management, fire control, reforestation for 
water recharge, and sustainable agricultural practices, ResCA CDRO developed 
a financial arm that provides loans to farmers and organizations. REFICOM’s 
(Community Funds Network) has been providing an estimated 450 credits per 
year for agricultural production projects, such as mini irrigation systems, with an 
average amount of Q 10,000.00 to Q 20,000.00 per farmer (USD$1,300.00 – 
USD$2,600.00) with an interest rate of 5% for ResCA CDRO associates.

Regarding policy incidence, CDRO has played a fundamental role in 
strengthening institutions and building capacities in the Santa María Chiquimula 
and Olintepeque municipalities. ResCA enabled the socialization of municipal 
adaptation plans and also strengthened the environmental technical roundtable 
to scale work to more communities.

4. MICRO-WATERSHED CLIMATE RESILIENCE PRACTICES 
IN THE CUCHUMATANES MOUNTAIN REGION, 
HUEHUETENANGO

“

ResCA Guatemala enabled 
the socialization of 
municipal adaptation 
plans and also 
strengthened the 
environmental technical 
roundtable to scale work 
to more communities 
 
”

FUNDAECO, a national NGO in Guatemala, with over 30 years of experience strengthening conservation and protection, 
led ResCA’s efforts in the Sierra de los Cuchumatans Region of Huehuetenango. With ResCA, FUNDAECO focused its 
efforts on a highly populated region through three activities: 

1. Capacity strengthening in communities and institutions through climate change adaptation and sustainable 
landscapes workshops; 

2. Adaptation to climate change through soil restoration and innovative management with “sheep-potato-forest” 
agroforestry systems;

3. Policy development supporting adaptation plans for municipalities, which were developed alongside ResCA 
ASOVERDE. 

ResCA Fundaeco used its strong relationships with community leaders and local mayors to support ResCA ASOVERDE 
in the municipal adaptation plans. This joint work was fundamental for the preparation, design and socialization of the 
plans.
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ResCA Fundaeco also promoted forest restoration with a highly representative endemic species in Guatemala, the huito 
(Juniperus stadleyi), which receives economic incentives from INAB’s public program ProBosque. ResCA Fundaeco also 
prepared a set of training manuals for climate change resilience and landscape management for partners, technicians and 
promoters in the municipalities of Todos Santos Cuchumatanes and San Juan Ixcoy. The documents were translated into 
Mam and Kanjobal Mayan languages.

ResCA Fundaeco promoted the establishment of resilient productive systems with potatoes, sheep and forests in Todos 
Santos Cuchumatanes for several years; however, with ResCA’s support, the system has expanded and contributed to 
natural soil recovery and increased profitability. This system comprises the conservation of forests, the introduction of 
sheep holds to prevent overgrazing, CSA practices (living barriers, manure management, improved pasture) on potato 
farms, semi-intensive ovine management, and water capture systems. This resilient productive system has social, 
environmental and economic benefits that have been replicated in other communities of the Huehuetenango Region.

At the landscape level, by partnering with ASOVERDE and Fundaeco, reforestation activities have ensured the provision 
of ecosystem services along watersheds, and payment for ecosystem services schemes can secure sustained funding and 
monitoring processes and results.

By partnering with CDRO, climate resilience was strengthened through technical capacity building, rescuing traditional 
ecological knowledge, enhancing environmental governance, promoting farmers exchanges, and increasing financial 
possibilities for forest restoration efforts.  

By partnering with AgExport, ResCA Guatemala initiated private actors’ involvement in the value chains climate 
adaptation process.  Enhancing cooperatives’ infrastructure and logistics and improving roads for accessing markets will 
strengthen cooperatives capacity to respond to climate stressors by ensuring products arrive to markets fresh and on-time 
to meet market demands.

ResCA ASOVERDE, ResCA CDRO 
and ResCA Fundaeco promoted 
actions towards sustainable 
management of natural resources from 
the policy level, through the farm level, 
including landscape scale.  Adaptation 
plans designed by ResCA ASOVERDE 
and ResCA Fundaeco provide regions 
with a clear pathway to reduce 
vulnerability drivers and implement 
contextualized adaptation actions.  
The control of forest fires and water 
recharge plans address current risks 
promoting nature-based solutions, 
amongst others.  CDRO’s experience 
with indigenous communities allowed 
open communication channels with 
these communities and allowed for 
the design of solutions contextualized 
to their needs.

-
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KEY RESULTS

967.72 ha 

Area under 
improved 
management

889 

Farms implementing 
improved practices

 2,004  

People trained in 
climate change 
adaptation

IMPROVED CAPACITIES

142.27
 ha

Forest area with 
governmental 
incentives

44 

Key  instruments 
addressing sustainable 
landscapes

POLICY INCIDENCE

       TRADE AND ACCESS TO MARKETS

 - ResCA GT AgExport strengthened farmers’ and cooperatives’ productive capacities and infrastructure to 
better access markets.

 - Producers and cooperatives received trainings on CSA agriculture and developed manuals for innovation and 
knowledge-transfer in indigenous languages.

 - ResCA GT AgExport’s model was successful in helping small holder farmers obtain surpluses and match their 
production with export companies. 

       INCREASED SUSTAINABLE AND CLIMATE RESILIENT PRODUCTIVITY

 - Capacity building for producers, communities and governments in different topics, ranging from CSA, 
to sustainable landscapes, water management and adaptation. Establishment of a learning center for 
communities in the micro-watershed, reaching 5,000 families.

 - Replication of improved practices beyond the direct beneficiaries of ResCA: farmers have invested remittances 
from abroad to acquire equipment and inputs to transition into CSA. 

 - The adoption of a virtual training modality in times of the pandemic has enabled the continuation of capacity-
building with farmers and has constituted an effective post-COVID-19 strategy.

 - Implementation of climate-smart agroforestry and agricultural plots enabled increased resilience and 
productivity, with practices such as rainwater harvesting, living barriers and soil conservation techniques, 
vermicompost, pest control, macro tunnels and drip irrigation systems.   



RESILIENT CENTRAL AMERICA
FINAL REPORT

GUATEMALA 22

500 FAMILIES

reached with learning 
centers in the micro-
watershed

 - The inclusion of infrastructure, particularly macro-tunnels, provided 
increased opportunities for food production and access to local 
markets. 

 - ResCA Guatemala enabled sustainable forest management, 
revaluation of endemic species and access to governmental 
incentives. Reforestation and fire control are among the most 
important results of the projects, with potential impact in more than 
200 hectares.

 - Development of an Agroclimatic Aptitude Map of key crops for 
the Western Highlands, which analyzes fundamental crops for 
food security such as corn, beans and vegetables, and important 
crops for exports such as coffee, peaches, and vegetables. The Map 
established current optimal zones for crops according to agroclimatic 
variables and climatic projections up to the 2045; it shows potential 
resilience of crops to enable anticipated planning

       ALLIANCES FOR AGRICULTURAL 
AND ENVIRONMENTAL MANAGEMENT

 - At the national level, ResCA Guatemala supported the Low 
Emissions Ranching National Strategy, and the inclusion of climate 
change criteria in the National Policy for Irrigation and Adaptation 
to Climate Change. These actions required further work in capacity 
building, socialization and further analysis, including a manual for 
sustainable ranching practices.

 - At the local level, ResCA Guatemala developed municipal adaptation 
plans, promoted regulation for water management, conservation 
and forests management, fire control, agroforestry, among other 
important topics. 

 - The Project supported the Chiapas-Guatemala binational agreement 
to develop transboundary value chains (honey, tomato, peach) and 
collaborate in standards and sales.

 - Despite the challenges posed by the Covid-19 pandemic, the Project 
developed a strategic plan for the Green Growth Compact as well 
as a shared vision among the participant local institutions. ResCA 
Guatemala developed the proof of concept for the Sustainable 
Development Agreement in Guatemala’s Highlands. 
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Next steps

The sustainable Development 
Agreement that was established 
is the development pathway for 
the Western Highlands, in which 
native forests and sustainable value 
chains are thought to interact as 
development engines. ResCA has 
enabled its establishment by linking 
previous projects which identified 
vulnerability drivers and long-term 
action plans, and ResCA’s activities 
focused more on adaptation actions 
and strengthening the coping capacity 
of producers by promoting climate-
smart agriculture, institutional and 
governance reinforcement, access to 
markets and capacity building.

The project’s efforts in technical 
capacity building should be scaled up 
to other regions and other sectors. It is 
necessary to understand a full year of 
behavior with the promoted practices 
and to build adequate business 
models for these technologies, ready 
to present to potential investors and 
banks. 

At the landscape level and given  
project partners’ effort and experience 
with restoration activities, the ability 
to secure funding for mid to long-term 
maintenance of restoration programs 
will be key. Ensuring that maintenance  
and monitoring activities provide a 
better understanding of how these 
reforested areas are responding 
to  climate change, of ecosystem 
services’  thresholds and also about 
the links with  communities are also 
crucial.

ResCA AgExport’s investment in  

Topics related to building climate resilience in agricultural production addressed by 
ResCA Guatemala’s projects.

SUSTAINABLE USE OF 
NATURAL RESOURCES 

& ECOSYSTEM
SERVICES

CLIMATE 
SMART 
AGRICULTURE

ACCESS TO 
KNOWLEDGE & 
INFORMATION 
(INCL.  
CLIMATE 
CHANGE)

PLANNING & 
REGULATION

MARKETS

BUSINESS 
MODELS

REDUCED 
MITIGATION

roads and infrastructure are key given  the emphasis in robust communication between farms and markets, and monitoring 
and evaluation needs to occur to review sustainability.
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ResCA Guatemala

Guatemala’s Western Highlands adaptation pathway

Aiming to integrate 
sustainable landscape 
management with 
resilient productive 
systems

ADEQUATE 
MANAGEMENT OF 
RESOURCES

REDUCTION OF 
CURRENT 
VULNERABILITY

INNOVATION & 
LEARNING

Built from identified 
vulnerability drivers

Innovative technology 
applied at the farm 
level that allows water 
e�ciency, increases 
productivity and 
ensures food security

Integrated capacity 
building, landscape 
planning and farm 
production as enablers 
of climate resilient 
landscapes and farms

Increased farm 
productivity 
supported in resilient 
technologies, capacity 
building, financial 
incentives and 
landscape planning

RESILIENCE

TRANSFORMATION

RESILIENCE

Sustainable landscape 
management

Increased water 
e�ciency at farm level

Reforestation activities 
within an adaptation 
strategy

Macro-tunnels

Increased interactions 
between stakeholders 
across value chains

Consistent or 
increased income 
within the farms as 
consequence of CSA 
practices

Financial incentives 
for reforestation 
e�orts maintenance 
& monitoring

Agro-environmental 
promoters

Activities directly 
related to climate 
change stressors

Climate adaptation plans

Ancestral wisdom 
recovery & materials
produced in Mayan 
dialects

Climate resilient 
farm technologies 
increasing 
productivity

Promotion of 
agroforestry practices 
& soils restoration

Natural resources 
conservation calendar

Conservation of native 
seeds

Fire control & hydric 
recharge

Agroclimatic suitability 
map

Agro-environmental 
field school

TNC’s outputs across the climate adaptation process in the diagram show achievements across the entire adaptation 
pathway.  Future interventions will need to ensure technologies scale up, the continuation and strengthening of the 
reforestation monitoring program and the preparation of business models for the macro-tunnels so these can be widely 
available in the region.
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CONANP, Esri, HERE, Garmin, FAO, NOAA, USGS; Esri, DeLorme, NaturalVue
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The challenge
Belize’s seas cover 301 kilometers of the second-largest coral reef in the 

world and the largest in the Atlantic Ocean, the Mesoamerican Reef (MAR). 
These coastal ecosystems, including mangroves, coral reefs, and seagrass beds, 
are critical as spawning and foraging sites for fish and other species, providing 
enormous economic and ecosystem benefits. For example, coral reefs act 
as storm barriers by reducing wave energy as much as 97 percent whereas 
mangroves ease erosion and flood risk by reducing as much as 66 percent of 
wave height. 

Given the Mesoamerican Reef’s state of conservation, fishing and tourism 
industries are among the five most important sectors for the Belizean economy. 
Belizean waters are home to the Caribbean Spiny Lobster (Panulirus argus) and 
Queen Conch (Lobatus gigas), two of the most valuable commercial species 
in the region. Approximately 120,000 livelihoods in the Mesoamerica Reef 
(MAR) region depend on the fishing sector and both fisheries contribute over 
US$1 billion annually in the region. Regarded as a country with a well-organized 
network of fishing cooperatives, the artisanal fisheries of Belize are a model for 
other artisanal fishing countries in the region. 

Nonetheless, these two fisheries, as well as their critical coastal habitats, are 
at risk due to overfishing driven by market demand, and due to the compounding 
effects of climate change and habitat degradation. Overfishing in the MAR region 
affects the ecological balance of coral reefs by disrupting the trophic chain, 
leading to the growth of macroalgae and their smothering of corals. The end 
result is a ripple effect that begins with a plunge in habitat health that further 
reduces stock size and health, often causing a decline in fisherfolks’ incomes and 

  A COMPREHENSIVE 
APPROACH

ResCA Belize has developed 
the following components to 
enhance the resilience of local 
fisherfolk livelihoods under a 
market-oriented model. 

1. Empower Fisher 
Communities

2. Promote Sound Science and 
Technology at National and 
Regional Scales

3. Strengthen Policy and 
Governance

4. Improve Fisheries 
Sustainability, Profitability 
and Resilience

The Project benefitted  
up to

120,000 PEOPLE
involved in the fishing 
industry

causing an increase in fishing pressure.1 

The way forward for enhanced resilience

1. EMPOWER FISHER COMMUNITIES

Partnering with cooperatives 
To promote the sustainability of fisheries in Belize, ResCA Belize partnered with the National Fishermen Producers 

Cooperative Society Ltd. (NFPC), the second largest cooperative in Belize, which led the way in quality and sustainability 
standards among producers. Through this partnership, the Project built the proof of concept and set the baseline to 
incorporate the Northern Fishermen Cooperative Society Ltd. (NoFC) and scale up the model nationwide.

1  Loss in coral structural complexity may result in three-times less potential catch.
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Improved organizational capabilities 
Organizational and corporate practices are usually a 

weakness for fishing cooperatives and hinder their adaptive 
capacity to a changing and market-oriented environment. 
ResCA Belize supported the modernization and institutional 
strengthening of NFPC by aiding in the development 
of its business plan, updating and professionalizing 
their accounting and financial systems, revising Hazard 
analysis and critical control points (HACCP) food safety 
regulations exploring market diversification opportunities, 
as well as overhauling the governance of the cooperative. 
With these steps, NFPC shifted to a more professional 
management structure, finding a balance between the 
culture of the cooperative and of traditional fisheries, and 
the implementation of innovations. In this line of work, 
the Project partnered with TIDE, a local NGO, to train 
NFPC management and improve their bookkeeping and 
accounting processes. 

Diversification: Sustainable seaweed 
aquaculture certification

ResCA Belize and ResCA partners developed a certified, 
integrated, and multi-trophic sustainable seaweed farming 
system that protects and provides habitat for the Caribbean 
Spiny Lobster and Queen Conch. Seaweed aquaculture can 
provide resilience to climate change by providing nursery 
habitat to ecologically and commercially important species, 
enhancing filtration, nitrogen and phosphorus removal and 
decreasing CO2 levels, thus reducing the local effects of 
ocean acidification. 

Combining lobster and conch fisheries with seaweed 
aquaculture provides diverse ecological and socio-
economic benefits: 

Improved productive practices
ResCA Belize developed a system along with trainers 

to build capacities around the country and standardize 
practices for both lobster and conch fisheries. For example, 
the Project fostered sustainable fishing methods based 
on lobster shades, which, combined with reduced time 
between capture and landing, represent the best method 
to obtain a fresher product, better quality of meat and more 
sustainable extraction, compared to other fishing methods 
such as hooksticks and traps. Also, the Project worked to 
build capacities for quality differentiation: separation of 
regular quality meat from high quality shade- and noose-
caught lobster at the processing stage. This will become 
the greatest objective for the scale-up phase that seeks 
improved market access to niche markets seeking high 
quality, sustainably caught product from well performing 
Fishery Improvement Projects (FIPs).

Regarding aquaculture, the Project developed a suite 
of tools for cultivation and seaweed harvesting. ResCA 
proposed guidelines for best practices with seaweed 
farmers, managers and buyers with a training curriculum 
including different tools such as manuals, videos and 
presentations. Seaweed aquaculture has been a way to 

  NO-FISHING AREAS THAT PROTECT MARINE 

HABITAT AND SPECIES;

  CREATION OF ARTIFICIAL HABITAT FOR THE 

SPINY LOBSTER AND NUMEROUS OTHER SPECIES;

  REDUCTION IN FISHING PRESSURE; 

  ADAPTATION TO CLIMATE CHANGE THROUGH 

DIVERSIFICATION OF INCOME SOURCES FOR 

COASTAL COMMUNITIES; 

  ECONOMIES OF SCALE (E.G. COSTS OF 

SURVEILLANCE);

  CREATION OF JOBS IN PROCESSING;

  PROMOTION OF GENDER EQUITY.
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diversify activities that promote climate mitigation and 
adaptation at the local level and complements capacities 
and productive alternatives for fishermen.  

Other capacity building topics at the community level 
included utilizing tools developed by the Project for data 
capture at landing sites, management and monitoring of 
crops, training on the latest climate change and sea level rise 
projections; as well as training in value-added alternatives 
for the producers and to access to new markets. Also, 
ResCA Belize assisted with the finalization of a tool to help 
communities understand coastal erosion, its causes, and 
potential solutions. 

Promoting Gender Equity
The Project profited from Belize’s culture of female 

participation to foster the inclusion of female fishers. 
Since registration in July 2019, the Belize Women’s 
Seaweed Farmers Association (BWSFA) developed three 
seaweed-based value-added products, conducted local 
market surveys, established their own small farm as well 
as assisted other cooperatives in repairing and increasing 
their productivity. BWSFA also drafted a strategic plan 
and developed their mission. These women showed great 
leadership in the nascent seaweed industry, providing 

2 TURF is a system that gives a fisherman or group of fishermen a dedicated fishing area. Worldwide, TURF based systems have proved to decrease overfishing as fishermen have an 

additional income to their community. One of the 
founding members, Marneesha Leslie, became a 
certified trainer in seaweed cultivation in order to 
instruct other community members, building their 
capacity and community resilience.  The BWSFA 
was an important partner of ResCA Belize in 
facilitating collaboration across the industry and 
helping to build the capacity of other farmers.

2. PROMOTE SOUND SCIENCE AND 
TECHNOLOGY AT NATIONAL AND 
REGIONAL SCALES

Based on TNC’s sound science expertise and 
previous work in Belize, ResCA’s goal was to 
ensure that fisheries management decisions are 
informed by scientific knowledge to increase 

resilience to climate change. In this sense, ResCA Belize 
developed important technology and scientific instruments, 
particularly, the electronic traceability system, which was 
planned as a key element for building resilience and more 
sustainable fisheries.

Traceability system
Together with the NGO Future of Fish (FoF), ResCA Belize 

developed a customized electronic seafood traceability 
system that links to the national database, provides 
incentives to improve quality, and enables access to premium 
markets. The electronic traceability technology for Queen 
Conch and Caribbean Spiny Lobster was piloted with the 
NFPC, monitoring information on fishing methods, quality, 
and source, as well as linking this data to a visualization 
tool within the Belize Fisheries Department. This enabled 
the fishing cooperative to submit the much-needed catch 
data that will feed directly into a central decision-making 
system, the Adaptive Management Framework (AMF), 
which will generate harvest control rules. The AMF also 
takes into account climate considerations when setting 
annual harvest control rules. 

While Belize has already adopted a national Territorial 
User Rights for Fishing (TURF) system,2 the lack of catch 
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data to inform management prevents the full implementation 
of this system as well as effective adaptive fisheries 
management. With an effective AMF, the successful 
implementation of the TURF system at the national level can 
therefore be achieved. 

ResCA Belize incorporated full-chain traceability 
technology as a critical step to reinforce the ongoing 
commitment to sustainability, profitability and social 
responsibility within the lobster and conch fisheries.  
Electronic traceability was installed in NFPC in 2018 and 
linked to the fishery visualization tools, demonstrating the 
needed proof of concept for further replication and scaling 
up to other producers in Belize. Consequently, after receiving 
official endorsement from the Belize Fisheries Department 
for expansion, electronic traceability was installed at NoFC 
in July 2021. Once complete, landings data will feed from 
both cooperatives into the fishery visualization tool, enabling 
real time, data-informed management decisions to be made 
based on landings data from over 70% of the fishery. 

economic incentive to conserve fish and the marine ecosystem.

New skills for data management 
The Project trained technicians, processors and fishers 

in the use of new systems that support climate adaptation 
through improved fisheries management. It trained staff 
from the Belize Fisheries Department (BFD) and NFPC 
in utilizing the recently developed fisheries visualization 
tool. This system now provides managers and industry 
with user-friendly tools that enable real time analysis and 
reporting of national level landings data. This approach 
was successful in providing visibility to government and 
industry representatives to the potential of this data-linked 
management tool to provide transparent, data-informed 
fisheries management at a national level if replicated across 
all producers in the country that will lead to the full adoption 
of the Adaptive Management Framework (AMF).

ResCA Belize enabled the inclusion of a highly qualified 
staff member for supporting NFPC in the implementation 
phase of on-the-ground activities, specifically for applying 
innovations and new tasks to establish the traceability 
system. This relationship also enabled trust building with 
the Cooperative’s management and its members.

3. STRENGTHEN POLICY AND GOVERNANCE

ResCA sought to create an appropriate legal and public 
policy framework for the sustainable management of 
fisheries, both at the national and regional levels. TNC 
included government officials along the process to get 
their endorsement and to show them the advantages of 
the traceability system as a cost-effective and easier tool, 
both to increase competitiveness and for supervision of 
activities.  Government agencies, such as the BFD and the 
Belize Department of Cooperatives (BDC), have committed 
to move traceability initiatives forward. They see the 
potential in the technological tools developed to assist and 
compliment their decision-making processes and are now 
looking to expand these tools across the rest of the fisheries 
industry. 

70% 

Data will feed cooperatives into the 
fishery visualization tool, enabling 

real time, data-informed 
management decisions to be made 

based data from over 

OF THE 
FISHERY
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Fisheries Resources Act
After several years, the Belize Ministry of Agriculture, 

Fisheries, Forestry, the Environment, Sustainable 
Development, and Immigration passed the Fisheries 
Resources Act on February 14th, 2020.  This new Act 
rерlасеd рrеvіоuѕ lеgіѕlаtіоn from 2000, аnd аіmѕ tо 
mоdеrnіzе аnd trаnѕfоrm Веlіzе’ѕ ѕmаll-ѕсаlе fіѕhіng 
іnduѕtrу by ѕtrеngthеnіng соmрlіаnсе mеаѕurеѕ. It 
enables a more informed decision-making process 
aimed at improving food security and resilience for local 
communities. This new bill also provides the necessary 
framework for seaweed aquaculture policy and regulations 
and ResCA Belize directly supported multiple meetings and 
fostered collaboration for this bill to be finalized. 

Sustainable seaweed aquaculture 
certification

ResCA Belize has established the criteria and standards 
for sustainable seaweed aquaculture certification that 
will ensure the implementation of best practices and 
quality assurance for the nascent industry. Progress so far 

3 Fishery Progress is a one-stop shop for information on the progress of global fishery improvement projects. It makes tracking progress more efficient, consistent, and reliable for 
businesses that support fishery improvement projects. See https://fisheryprogress.org/about-us.

paves the way as a pilot in order to present the developed 
standards to the BFD for national adoption considerations.

4. IMPROVE FISHERIES SUSTAINABILITY, 
PROFITABILITY AND RESILIENCE

By strengthening the resilience and traceability of the 
fisheries value chains, ResCA sought to improve the quality 
of marine products and strengthen the role of Cooperatives, 
to achieve their sustainability and access to markets. 
Towards this end, ResCA promoted improved strategies 
and dialogue among stakeholders.

Belize Spiny Lobster Fishery Improvement 
Project (FIP) and Fishery Development Model 
(FDM)

ResCA Belize developed a workplan to address the 
ecological weaknesses in the Spiny Lobster fishery and 
engaged with all partners to finalize and submit the Fisheries 
Improvement Project (FIP) work plan to fisheryprogress.
org3 for review and acceptance. The work plan was 
approved and uploaded to the website in January 2020, 
which included actions to strengthen lobster habitat 
resilience, which in turn improves the health of the Belize 
Barrier Reef and increases its ability to mitigate climate 
change impacts. 

Improvements to sustainable practices in the lobster 
fishery will also reduce pressure on this resource while 
sustaining economic objectives, helping fishers to maintain 
traditional livelihoods by adapting to the impacts on lobster 
populations from climate change. This sustainability policy 
serves to confirm the commitment of NFPC and NoFC 
to the long-term sustainability of the Belize Caribbean 
Spiny Lobster fishery and its communities. ResCA directly 
supported the co-design workshops that brought together 
all major stakeholders in the Belize Spiny Lobster industry 
representing government, NGOs, industry and fishers. 
ResCA Belize also facilitated meeting attendances to 
advance negotiations of this work plan, as well as its 
submission to fisheryprogress.org. 
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Finally, as part of this process, ten institutions4  integrated 
a Steering Committee, which facilitated inter-institutional 
cooperation having agreed to stipulations such as: abiding 
by FIP+FDM Communication and Sustainability Policies; 
supporting data capture and sharing; sharing best practices 
and supporting FIP+FDM participants to increase likelihood 
of success and collective impact, among others. 

Impact investment
TNC Belize has been facilitating a series of discussions 

with Althelia Funds, now Mirova Natural Capital, regarding 
the Sustainable Oceans Fund (SOF). The SOF is a pioneering 
impact investment vehicle that will channel investments 
into marine and coastal enterprises that can deliver 
marine conservation, improved livelihoods and attractive 
economic returns. It will make investments into real assets 
and management improvements in coastal fisheries, 
sustainable aquaculture projects, the seafood supply chain 
and other select coastal projects, whilst applying best-in-
class social and environmental governance. Target impacts 
include improved food and climate security, livelihoods 
and ecological biodiversity. Althelia, now Mirova Natural 
Capital, is actively seeking investment opportunities in 
Belize and ResCA’s business models and partnerships have 
led them to consult investment opportunities in Belize with 
several of the partnerships created by ResCA.

Challenges ahead
ResCA Belize faces challenges ahead. COVID-19 

hampered the progress achieved: tourism has diminished, 
and international markets have become more difficult to 
access, thus limiting Belize’s ability to export products. TNC 
Belize will continue working to develop partnerships and 
opportunities for new markets and to move forward policy 
incidence to include more actors, such as the intermediary 
seafood buyers, into the traceability system.

4 Members of the Steering Committee include The Nature Conservancy, Environmental Research Institute, Belize Fisheries Department, Northern Fishermen Cooperative Society Ltd, 
National Fishermen Producers Cooperative Society Ltd, Future of Fish, Wildlife Conservation Society, Belize Department of Cooperatives, Belize Fishermen Cooperative Association, 
University of Belize Environmental Research Institute (UB-ERI).

Strengthening the resilience and 
traceability of the fisheries value chain:

0 IMPROVES  QUALITY OF MARINE 
PRODUCTS 

0 STRENGTHEN THE ROLE OF 
COOPERATIVES
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KEY RESULTS

TRACEABILITY 
TECHNOLOGY 

within the lobster 
and conch fisheries 

23 

Institutions with 
improved capacity

101  

People trained

IMPROVED CAPACITIES

Developed 
a certified  
sustainable 
seaweed system 37 

Key Policies, 
regulations or 
standards

  TRADE AND ACCESS TO MARKETS

 - ResCA Belize developed a full-chain traceability technology as a critical step to reinforce the ongoing 
commitment to sustainability, profitability and social responsibility within the lobster and conch fisheries. 

The Project:

 - Piloted the system with the National Fishermen Producers Cooperative (NFPC), which provides the needed 
proof of concept for further replication and scale-up.

 - Linked data to a visualization tool and feeds information into a central decision-making system, the Adaptive 
Management Framework (AMF), that will allow setting annual harvest control rules.

 - Provided new skills for data management to stakeholders along the value chain.

 - ResCA Belize enabled development of a certified, integrated, and multi-trophic sustainable seaweed farming 
system that protects and provides habitat for Spiny Lobster and Queen Conch, and which at the same time 
diversifies income for fishermen and allows economies of scale.

 - ResCA Belize established a dialogue for impact investment engagement with Althelia Fund (now Mirova 
Natural Capital) and the Sustainable Oceans Fund (SOF), a pioneering impact investment vehicle to fund 
partners.

 INCREASED SUSTAINABLE AND CLIMATE RESILIENT PRODUCTIVITY

 - The Project advanced the modernization and professionalization of fishing cooperatives:  an update of NFPC’s 
business plan, accounting and financial systems, as well as enhanced governance. It has improved capacities 
around the country to improve resilience and productivity, and standardized practices for both lobster and 
conch fisheries.

 - ResCA Belize enhanced gender equity and leadership by supporting the registration of Belize Women’s 
Seaweed Farmers Association (BWSFA), its diversification of products, and its relationship as a service 
provider to other cooperatives. Also, 43% of people trained were women, empowering them to become agents 
of change in their communities. 
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  ALLIANCES FOR AGRICULTURAL AND ENVIRONMENTAL MANAGEMENT

 - ResCA Belize promoted the New Fisheries Resources Act that mоdеrnіzеs аnd trаnѕfоrms Веlіzе’ѕ ѕmаll-
ѕсаlе fіѕhіng іnduѕtrу, ѕtrеngthеns соmрlіаnсе mеаѕurеs, and provides the necessary framework for seaweed 
aquaculture policy and regulations.

 - The Project helped establish a sustainable seaweed aquaculture certification program with criteria and 
standards that will ensure the implementation of best practices and quality assurance.

 - The Project supported the Belize Spiny Lobster Fishery Improvement Project (FIP) and Fishery Development 
Model (FDM) developed and accepted by fisheryprogress.org, including actions to protect lobster habitat 
resilience, improving the health of the Belizean reef, and its ability to mitigate climate change impacts.

Paradigm shift: a ‘no-regret’ approach for fisheries and aquaculture that 
relies on strengthening fishing communities’ coping capacity and climate 
resilience by improving their capacity to implement sustainable fishery 
management practices, design and execute adequate fishing policies, and 
offer economic alternatives to traditional fishing.

Spiny Lobster & Queen Conch climate resilience’s 
pathway in Belize

In Belize, the impacts of climate change on Spiny Lobster and Queen Conch 
fisheries are closely related to its impact on the ecosystems supporting them, 
and ResCA Belize focused on coral reefs and seagrass meadows. Coral bleaching 
is a consequence of warmer waters, ocean acidification and, potential habitat 
destruction by hurricanes will likely reduce the size and health of both species’ 
natural habitats and spawning grounds.  Adding to this habitat degradation are 
the direct impacts of the mentioned environmental variables on the specimens’ 
physiology and life histories.

Given the high commercial value of these fisheries, the species’ and fishery’s 
vulnerability to climate change is increased by its increasing exposure and 
their reduced capacity to respond to such impacts, due to permanent over-
exploitation and habitat degradation caused by inadequate fishing methods 
and overfishing, amongst other drivers. This situation in turn increases Belizean 
fishing communities’ vulnerability to climate change, again with an increasing 
exposure to changing environmental conditions, and with reduced coping 
capacity as their livelihoods are being affected by climate change-related 
stressors and unsustainable fishing activities.

The project
0 INCREASED 
PRODUCTIVITY 
WHILE  1 REDUCING 
ENVIRONMENTAL 
DEGRADATION
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By partnering with NFPC, the second largest fishing cooperative, and TIDE, ResCA Belize ensured the sustainability of 
the traceability program, as cooperative members witnessed the benefits of sustainable fishing practices, and were also 
trained in organizational, logistical and managerial issues; resulting in a more efficient and modernized cooperative. 

ResCA’s sustainable fishing projects sit at the heart of the diagram promoting sustainable practices, reducing the 
impacts on coastal ecosystems, diversifying livelihoods resulting in social benefits and supporting key transformational 
fishing regulation, such as the 2020 Fisheries Resources Act. 

The sustainable aquaculture 
certification program allowed fishing 
communities to gain access to 
alternative livelihoods to fishing, such 
as sustainable seaweed harvest and 
production, while at the same time 
increased nursery habitat.  Project 
research highlighted that seaweed 
farms are likely to reduce the 
acidification process at the local level.

Climate adaptation actions 
across the lobster & conch fisheries 
adaptation process are diverse in 
impacts and objectives. The figure 
below summarizes some of the most 
relevant milestones achieved across 
the pathway. By actively promoting 
sustainable fishing practices parallel 
to supporting regulations with 
strengthened compliance measures, the project ensured the adequate management of resources.  Capacity building 
components of the project led fisher communities to better understand coastal erosion processes and other impacts of 
climate change, while at the same time learning about other skills involved within the fisheries and production (accounting, 
traceability, post-harvest manufacturing, etc.), enhancing livelihoods diversity and employment opportunities, all within 
the fisheries sector. 

The traceability initiative, the amount of effort on sustainable seaweed production and manufacturing, and capacity 
strengthening across the value chains (both related to climate impacts and to increased coping capacity) are all components 
of learning and innovation that will enable the transformation of the sector to a more resilient and sustainable harvest and 
production. The Project also increased climate change resilience by increasing species’ nursery habitats and ensuring 
maintenance of ecological resilience, not only through reduced pressure but also supporting enabling mechanisms such 
as the 2020 Fisheries Resources Act.  Finally, ResCA Belize’s support to the Fisheries Act helped the country to modernize 
fisheries management, increase data and research capacity for decision making and strengthening compliance measures.

One important consideration to remember is that an assumption exists for fisheries adaptation, which is that sustainable 
fisheries can adapt to climate change.



RESILIENT CENTRAL AMERICA
FINAL REPORT

BELIZE 36

ResCA Bel ize
A Resilient Fisheries Sector

Promotion of less 
invasive fishing 
methods and gears

ADEQUATE 
MANAGEMENT OF 
RESOURCES

REDUCTION OF 
CURRENT 
VULNERABILITY

INNOVATION & 
LEARNING

Reducing fishing 
communities 
vulnerabilities by 
developing alternative
livelihood 
opportunities, 
including new jobs 

Implementing and 
training on innovative 
practices, both related 
to production but also 
across the value chain

Mantainance of 
ecological resilience 
and expansion of 
fisheries’ nursery 
grounds

Transforming from an 
extractive focused 
regulation to a 
sustainable fisheries 
regulation

RESILIENCE

TRANSFORMATION

RESILIENCE

Promoting 
sustainable fishing 
practices and 
reducing pressure on 
species’ habitat

Fishing communities 
livelihoods 
diversification 

Reduced ocean 
acidification exposure

Traceability scheme

Research and piloting 
sustainable seaweed 
production

Sustained ecological 
resilience

Fisheries Resources 
Act 2020

Transparent, 
data-informed 
fisheries 
management

Activities directly related to climate 
change stressors

Gender equality

Coastal erosion 
awareness building

Increasing nursery 
habitat

Economies of scale

Economies of scale 
& impact 
investment

ResCA outputs across the climate adaptation process in the diagram show achievements across the entire climate adaptation 
pathway.  Future interventions will need to ensure scaling up and to other regions, and the continuation and strengthening of 
the MEL to understand how promoted productive systems are responding to climate stressors.
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Next steps

The Belize sustainable fisheries 
project has focused on four climate 
resilience baselines: maintaining 
coastal ecosystems ability to 
provide provision services for fishing 
communities; ensuring fishing 
communities and national agencies 
understand climate change-related 
risks and take action; strengthening 
communities’ capacity to cope with 
change by diversifying their economies 
and creating further livelihood 
opportunities and; strengthening 
governance and regulations.   The 
next steps for ensuring resilient 
fisheries are to ensure regulation 
implementation and compliance; 
collect data on the ecosystems and 
the fisheries that allow a better 
understanding of how the systems 
are responding to a changing climate 
and its related impacts, as well as to 
monitor progress; increase efforts in 

Topics related to building climate resilience in agricultural production & fisheries in 
ResCA areas addressed by the Belize Sustainable Fisheries Project.

SUSTAINABLE USE OF 
NATURAL RESOURCES 

& ECOSYSTEM
SERVICES

SUSTAINABLE 
FISHERIES

ACCESS TO 
KNOWLEDGE & 
INFORMATION 
(INCL.  
CLIMATE 
CHANGE)

PLANNING & 
REGULATION

MARKETS

BUSINESS 
MODELS

REDUCED 
MITIGATION

supporting sustainably produced seaweed, including access to markets and; continued investment in sustainable fisheries 
and their respective value chains so the responsibility on the resources is distributed across the value chain, including the 
consumer, and not just at the source. 
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ResCA RAICES ELS 
Restorat ive Agriculture in  Cr i t ical  Ecosystems
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The challenge
One of the most vulnerable countries in Central America, El Salvador 

experiences extreme climatic events as well as unsustainable agricultural 
practices that compromise water resources and expand landscape degradation. 
From 2014-2015, extreme climatic events provoked 244 deaths and nearly 
6% national GDP loss. Furthermore, 88.7% of the country is under risk due to 
climate change effects, with 95.4% of the population living in risk areas, 70% of 
the territory prone to meteorological droughts, and 0.86% of the country’s GDP 
lost annually due to extreme climatic events.1

Agriculture is one of the most important activities; however, landscape 
degradation reduces productivity, deeply affecting smallholder farmers and their 
families.2 Particularly, municipalities in the dry corridor are expected to see an 
increase in short periods of intense precipitation and the effects of soil erosion.

Management and availability of water resources remains one of the biggest 
challenges for El Salvador as 95% of the residual water is discharged without 
any treatment,3 two thirds of watersheds and riparian areas lack vegetative 
cover, and the convergence of soil degradation and events related to climate 
change threatens water security.

On the other hand, shade-grown coffee has functioned as a buffer to land 
degradation in the highlands; yet it is also under different threats. The coffee leaf 
rust, droughts, the weakness of value chains, inappropriate coffee agricultural 
practices, among other factors, are pressing issues for sustainable coffee 
production. The highlands are strategic water recharge areas.

ResCA RAICES ELS: RESTORATIVE AGRICULTURE 
THROUGH STRATEGIC ENGAGEMENT WITH MULTIPLE 
STAKEHOLDERS

ResCA RAICES ELS (Restorative Agriculture in Critical Ecosystems “RAICES”) 
contributed to the improvement of resilience within the region, aiming to 
strengthen food security and the wellbeing of communities. TNC has partnered 
with Catholic Relief Services (CRS), who has been the lead coordinating partner 
for RAICES.

1 Environmental and Natural Resources Ministry (MARN), 2018.

2 Environmental and Natural Resources Ministry (MARN), 2018.

3 MARN, 2018.

  A COMPREHENSIVE 
APPROACH

ResCA RAICES ELS developed 
the following components to 
enhance the resilience and 
water security for farmers and 
communities in the critical 
region of the Nahuaterique 
Conservation Area.

1. Restoration of agro-
ecosystems to improve 
the provision of ecological 
services.

2. Farmers’ improved access 
to markets and better 
articulation to value chains 
(coffee). 

3. Policy development for 
sustainable agriculture and 
soil restoration in order to 
build climate resilience.
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ResCA RAICES ELS built on its previous work with the 
“Blue Harvest” and “ASA”4 programs which promoted 
good agricultural practices for coffee, basic grains and 
water conservation, based on technical-scientific solutions. 
At the field level, the Gulf of Fonseca Basin Association 
(ACUGOLFO)5 worked as the implementing partner, based 
on its decades-long experience as a non-profit promoting 
restoration and protection of watersheds in the Gulf of 
Fonseca. 

ResCA RAICES ELS started in 2018 covering part of 
the Nahuaterique Conservation Area, in the north of the 
Morazán department, one of the seven priority conservation 
areas for the national government. The area is within the 
Central American Dry Corridor region, vulnerable to heat 
waves, erratic rainfall and droughts, and prone to soil 
degradation and water insecurity. RAICES focused much 
of its work in the Cacahuatique Mountain Range, which is a 
source of water for 20 municipalities, but is also a region that 
faces severe degradation and vulnerability to climate change 
affecting 160,000 people.

The way forward for enhanced resilience

1. RESTORATION OF AGRO-ECOSYSTEMS TO 
IMPROVE THE PROVISION OF ECOLOGICAL 
SERVICES.

ResCA RAICES ELS worked at different levels over the 
past three years. At the plot level, the promotion of Climate 
Smart and Regenerative Agriculture included practices 
such as soil analysis, no-tillage, soil cover, silviculture 
management, among others. At the municipal level, ResCA 
RAICES ELS focused on the promotion of water and soil 
plans. 

Encouragement of these practices enabled better yields 
in basic grains and the production of higher-quality coffee, 
which in turn opened market opportunities for coffee 
producers.  

4 Agua, Suelos y Agricultura (ASA) or Water, Soil and Agriculture (WSA in English)

5 Asociación de Cuencas del Golfo de Fonseca

Shade-grown coffee
ResCA RAICES ELS worked to improve farmers’ 

capacities to maintain value-added market relationships 
with potential buyers. During the definition of the project, 
the national government along with coffee producers 
and other stakeholders, launched the National Coffee 
Agreement, which recognizes the importance of the 
coffee sector in the country and the negative impacts of 
degradation, especially over water.

ResCA RAICES ELS worked with coffee producers and 
cooperatives like San Carlos Dos and ACALEM (Coffee 
and Agricultural Producers Association from Sierra Lenca 
of Morazán) to improve the quality of their coffee through 
training in Climate Smart Agriculture (CSA) and quality-
oriented practices: implementation of solar drying tunnels, 
African drying beds, traceability systems and proper 
storage, soil analysis for the application of fertilizers, 
establishment of a coffee laboratory to test quality, coffee 
plant management, among others; thus resulting in a more 
consistent coffee. Capacity building was at the core of 
ResCA RAICES ELS: the Project has helped more than 200 
producers improve their production and quality.  

ResCA RAICES ELS focused much of its 
work in the Cacahuatique Mountain Range, 
which is a source of water for 
20 MUNICIPALITIES
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Resilient and Sustainable 
basic grains

Besides shade-grown coffee, 
ResCA RAICES ELS promoted a more 
sustainable and profitable production 
of basic grains and pastures by 
implementing CSA practices. Trainings 
and experience-sharing were used to 
showcase improved practices such as 
soil fertility management, no manure, 
changes in planting distances, shade 
cover and soil cover (mulch and 
cover crops) with the final objective 
of improving water conservation 
and soil management in key areas. 
Additionally, introduction of drought 
resistant pastures and fodder 
management proved very successful in terms of yields and 
soil protection.

One  of  the  most  important  findings  of  CSA  on-farm  
research  was  that  the  greatest  improvements  in  yields  
and  water  productivity  happen  when  farmers  combine  
soil  cover  (mulch  and  cover  crops)  with  better  plant/soil  
fertility  management.  This  has  proven  true  across  many  
different  cropping  systems, and waspromoted  as  “cover  
crops  plus  4R”6  for  short.  Fertilizer  and  soil amendment 
recommendations   using   the   4R   approach   are   based   
on   soil samples analyzed in government  and  private  soil  
laboratories  or  from  Digital  Soil  Mapping  (DSM)  and 
modelling.

Agricultural promoters
To scale good agricultural practices, ResCA RAICES ELS 

worked with the municipalities to establish an extensionist 
and technical assistance system. This allowed for the 
establishment of a structure which consists of a municipal 
agricultural technician,7 and a network of trained producers 
or “promoters” who give support to other neighboring 
producers.

6 The WSA approach to plant nutrition management is based on the 4R methodology developed by the International Plant Nutrition Institute (IPNI).  The 4R methodology provides 
a set of simple recommendations for farmers to; (1) Apply the right fertilizer; (2) in the right dosage, (3) at the right time, and (4) in the right place. Within the WSA approach, the 4R 
recommendations are derived from laboratory soil testing and analysis of crop requirements.

7 Six municipalities share this technical figure under the platform of municipalities called AICN.

8 Parental matter is the undisturbed geological material from which rocks and soil are formed.

Support to farmers’ organizations
The Project supported several farmer organizations 

not only in improving their farming skills but also in their 
organizational and business capabilities, creating some 
management tools to facilitate their work, given that 
organizational constraints are one of the main challenges’ 
farmers face. These organizations were the Community 
Development Association “Pueblo Viejo” (ACDR), San 
Carlos Dos Cooperative, ACALEM, Cooperative Association 
of Agricultural Production for the Development of Morazán 
de R.L. (ACOPDM), The Nuevo Amanecer Agricultural 
Association, from the El Cerro Hamlet and San Simón 
(ACOPACNA de R.L).

Tools
At  a  technical  level,  CRS  and  ACUGOLFO  also  worked  

on  the  provision  of  useful tools for territorial planning for 
municipalities and farmers. For example, RAICES developed 
a digital soil map that indicates soil properties and was used 
to plan  the  appropriate  fertilizations  for  each  case.  The  
methodology used   to   build  this   tool   considers   four   
elements:   climate,   topography,   parental  matter8  and 



RESILIENT CENTRAL AMERICA
FINAL REPORT

EL SALVADOR 44

2. FARMERS’ IMPROVED ACCESS TO 
MARKETS AND BETTER ARTICULATION OF 
THE COFFEE VALUE CHAIN

Shade-grown coffee in El Salvador faces challenges and 
opportunities: Arabica coffee beans are far superior to that 
of Robusta, thus providing a smoother and less acidic taste 
and the sustainable and socially responsible practices are 
important differentiators in niche markets. Nonetheless, 
without stronger relationships along the value chain and 
strategies to address local and international markets, 
the quality is not recognized through better prices and 
enhanced profitability for coffee producers.

To address these market failures, ResCA RAICES ELS 
promoted a more direct articulation of small-holder 
farmers with local and international markets. To do so, the 
Project strengthened capacities in crop management and 
monitoring of coffee trees, as well as peer-to-peer learning 
among producers both from the region and from abroad 
(e.g., Honduras). Moreover, ResCA RAICES ELS encouraged 
the integration of smallholder farmers into cooperatives, to 
achieve economies of scale.

ResCA RAICES ELS helped San Carlos Dos and ACALEM 
cooperatives position their product in local markets by 
introducing communication strategies through the co-
organization of several events to link producers with 
potential buyers from export markets to the United States, 
the United Kingdom, Japan and Saudi Arabia, where 
consumers value and pay more for sustainable processes 
and high-quality coffees. With ResCA RAICES ELS support, 
farmers participated in local, national and international 
events such as Buy what Morazán Produces, Options for 
Sustainability and Access to high-value markets for coffee 
growers, Coffee ecological footprint, Expo Café, among 
others. 

The quality obtained has allowed exporting producers to 
earn on average up to 2/3 more income than the price of 
the New York Stock Exchange. The implementation of good 
soil and water conservation practices also contributed to 

“
RAICES promoted a more direct 
articulation of small-holder farmers with 
local and international markets 
 
”

time;  concluding  with  an  evaluation  of  soil  variability  as  well  as  its functional  properties.  This   valuable   decision-
making   tool   benefits   local  stakeholders  in productive, economic, and environmental processes.

A hydrological study was also developed by the project, which identified the main water recharge areas in the 
Cacahuatique range. Such information resulted in valuable policies.

better prices. Six international purchasing companies have 
visited the specific area and met with the producers. In 
total, together with the project, 9,318 quintals have been 
exported, for a value just north of $1,440 USD.

3. POLICY DEVELOPMENT AND 
INSTITUTIONAL STRENGTHENING FOR 
SUSTAINABLE AGRICULTURE AND SOIL 
RESTORATION 

Through strategies based on water governance and 
improved practices for shade-grown coffee and basic grains, 
RAICES fostered initiatives at the municipal level on water 
regulation, for which the participation of water committees 
proved fundamental. Also, RAICES implemented a series of 
trainings and workshops for water committees, on topics 
such as climate change; water science and management; 
water security; water services (operation, maintenance, 
quality, and sanity, among others). Stakeholders also shared 
knowledge with peers from Honduras, which resulted in 
an important capacity improvement experience for water 
management and trans-boundary collaboration through 
inter-municipal associations. 

RAICES fostered different policy instruments such as: 
plans or bylaws, regulations, statutes for water committees 
including climate change, resilience and sustainability 
considerations. Municipalities like Osicala, Gualococti, 
Ciudad Barrios, Chilanga, San Carlos, San Simón and San 
Francisco Gotera figured as those with progress in policy-
making.
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Strengthened governance at the municipal 
level

ResCA RAICES ELS was a major driver of the reactivation 
and buttressing of the Inter-Municipal Association of 
North Cacahuatique (AICN) by strengthening institutional 
capacities under a landscape approach. The municipalities 
that form this Association (Osicala, Gualococti, San Simón, 
San Isidro, San Antonio and El Rosario) are coordinating their 
efforts to improve water governance through harmonized 
regulations, statutes and ordinances.

The Project  worked with municipalities to develop 
municipal plans for improving agricultural management, 
restoring soils and protecting water resources, using 
the assistance of “agricultural promoters” for the 
implementation of activities with farmers and communities. 
Municipal plans consider the challenges for agriculture 
and the diversity of activities to be implemented:  soil 
management, conservation agriculture, application of 
density crops, use of more resistant varieties, among others. 
Besides municipal Agriculture and Water Plans, RAICES 
has benefited municipalities9 with the promotion of diverse 

9 Agriculture and water plans have been developed for the municipalities of San Antonio, San Isidro, Osicala, Meanguera and San Simón. Water system assessments for water operators 
in Osicala (AJUAGUA), Delicias de Concepción, ADCOFAV, Gualococti, San Francisco, and San Simón. Regulations, bylaws and statutes for Ciudad Barrios, San Simon, Arambala and 
Osicala.

policy instruments: water system 
assessments for water operators, 
recommendations for regulations, and 
bylaws and statutes. 

Savings groups
Another contribution was the 

establishment of the methodology 
“GAAP” (self-savings groups), which 
consists of bringing financial education 
to low-income men and women. Under 
GAAP, RAICES formed 9 groups of 
15 to 20 producers, who contribute 
with savings to a common fund that 
supports its members with loans, 
resources for local entrepreneurship 
or to buy needed inputs. GAAP is a 
promising mechanism to empower 
men and women from communities 
and to scale-up good practices.

WATER FUNDS 

Water and Agricultural Funds in Morazán (FOAGs, 
acronym in Spanish) constitute a governance structure 
to promote water security through water-smart practices 
in agriculture. ResCA RAICES ELS worked to position the 
FOAGs in Cacahuatique as a governance mechanism to 
convene different interests of key stakeholders towards 
common objectives: agricultural productivity, water 
security and enhanced resilience. 

The Nature Conservancy’s expertise on water 
funds worldwide and particularly in Latin America was 
instrumental for the development of the FOAGs in El 
Salvador. As a first step, ResCA RAICES ELS presented 
the water fund as a concept to key stakeholders, including 
the Environmental Investment Fund of El Salvador (FIAES, 
acronym in Spanish), municipal governments and water 
committees. 

Three water funds have been constituted as of 2021. 
The FOAG of the Inter-municipal Association of North 
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Cacahuatique was established in December 2018, with the participation of six 
municipalities10 that agreed to financially support the water fund with USD 5,000, 
annually. The fund for the East Cacahuatique was launched in 2019 with the 
participation of three municipalities,11 and in 2020, a FOAG was approved by the 
Municipal Council of Ciudad Barrios. These FOAGs aim to promote sustainable 
and water-smart agriculture, through the improvement of production and water 
retention practices in priority recharge zones. The final objective is to ensure 
water provision in the area and the improvement of communities’ resilience to 
climate change. 

Water funds linked to intermunicipal efforts represent an opportunity to 
maintain these innovations beyond the life of the project. Besides the integration 
of policies and initiatives, different actors can contribute financial resources to 
the fund (e.g., municipalities, the FIAES, etc.); the fund is therefore constituted as 
a transparent mechanism to finance activities such as payments to agricultural 
promoters or inputs for farmers.

10 Osicala, Gualococti, San Simón, San Isidro, San Antonio and El Rosario.

11 San Carlos, San Francisco Gotera and Chilanga.

“

The Project has worked 
with municipalities to 
develop municipal plans 
for improving agricultural 
management, restoring 
soils and protecting water 
resources. 
 
” 

KEY RESULTS

486 

Farms 
implementing 
improved practices

Area in the process 
of improvements

2200 ha 4547

People trained

IMPROVED CAPACITIES

103

Governance 
instruments

3 
Water Funds

  TRADE AND ACCESS TO MARKETS

 - The recognition and revaluation of the coffee sector allowed producers and cooperatives to access new 
markets abroad. Trainings in new coffee production methods positively contributed to the strengthening of 
capacities and opportunities.

 - The department of Morazán capitalized on its strengths in local production, which improved the positioning 
of shade-grown coffee and the well-being of farmers. Due to the organization of several events by RAICES, 
farmers were able to connect with potential buyers.

 - The project also promoted capacity building and training for young people, in coffee production and 
elaboration methods, which hopefully will encourage the opening of local cafeterias.

1 2 

10 Osicala, Gualococti, San Simón, San Isidro, San Antonio and El Rosario.

11 San Carlos, San Francisco Gotera and Chilanga.
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 INCREASED SUSTAINABLE AND 
CLIMATE RESILIENT PRODUCTIVITY

 - The workshops, trainings and experience-
sharing became key spaces for farmers and 
cooperatives to learn about water and climate 
smart practices that have improved production 
efficiency and quality.

 - Improved practices include soil management, 
adequate fertilizer application, soil cover, water 
resources protection, pastures, and fodder 
management. 

 - Additional areas of work included: capacity-
building in climate change, coffee exports and 
environmental journalism (in collaboration 
with the Mexican Network of Environmental 
Journalism).

  ALLIANCES FOR AGRICULTURAL 
AND ENVIRONMENTAL MANAGEMENT

 - ResCA RAICES ELS succeeded in the promotion 
and implementation of 3 Water Funds (FOAG), 
in the Cacahuatique region, benefiting more 
than 10 municipalities in terms of water 
security. These mechanisms integrate financial 
instruments and technical assistance to keep 
improving CSA production.

 - Water governance also required additional 
efforts for institutional strengthening, 
promotion of policies, regulations and 
statutes for local institutions in charge of 
water management. These elements will be 
the cornerstone for full implementation and 
permanence of Water Funds in the long run.

Paradigm shift: To create resilient coffee-producing communities who generate living incomes from their 
agricultural activities and who are stewards of sustainable landscapes by implementing water-smart agriculture 
and enabling policy and governance for the natural environment at national, regional, and local levels in El Salvador.

Climate resilience’s pathway in 
restoring smallholder farmers’ water 
security in El Salvador’s highlands

El Salvador is not only highly exposed to meteorological 
hazards, but it’s rough terrain, the socio-economic 
conditions of its population and its systematic 
environmental degradation along its watersheds are main 
drivers that increase the country’s vulnerability to climate 
change, making it one of the most vulnerable in the region.  
Additionally, unsustainable agriculture and land-use 
practices have eroded natural resources (soils & water) coping 
capacity, thus likely increasing the impacts of a changing 
climate in agriculture production and water provision.

With RAICES, TNC, Catholic Relief Services (CRS) 
and ACUGOLFO partnered together to scale-up success 
obtained by CRS’s projects “Blue Harvest” and “ASA”, 
and ACUGOLFO’s local presence and expertise on micro-

watershed restoration to increase community’s resilience to 
droughts, heat waves, erratic rainfalls and extreme events 
along the Nahuaterique Conservation Area.  The project 
produced social, environmental, and productive benefits 
as well as promoted the enabling mechanisms to enhance 
rural communities’ climate resilience.  

By implementing sustainable practices in coffee farms’ 
processes, farmers improved soils conditions, retained water, 
and reduced heat stress in the coffee trees. These practices 
are not only related to technology but also to planning 
activities within the farms and by empowering producers 
with knowledge in decision making.  The practices also 
extend from crop management to post-harvest activities 
that ensure the coffee bean’s consistent quality parallel to 
reducing the dependence on water and electricity, as well 
as discharges. Solutions promoted represent a package that 
increases the climate resilience of coffee producers, the 
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value chain and the region, since they are not based solely 
on the coffee tree, but rather holistically on the farm. Such 
examples include how production is planned, the informed 
decisions made by farmers, cleaner and more sustainable 
post-harvest practices, an understanding of coffee bean 
and cup quality and improved access to markets. 

Across the adaptation process, ResCA RAICES ELS 
promoted adequate management of resources associated 
with coffee production and with water security across 15 
municipalities.  In that sense, the interventions reduced 
coffee producers’ vulnerability to droughts and heatwaves 
and while further evaluation is required, it also aimed to 
reduce the regions’ vulnerability to droughts by increasing 
inter-municipality planning for water 
management. These institutional 
agreements are independent of 
ruling political parties to ensure the 
sustainability of these agreements.

The project’s learning & innovation 
achievements directly increased 
communities’ coping capacity to a 
changing climate.  Capacity building 
associated with climate risks and 
sustainable agriculture practices 
have allowed farmers to take 
decisions at the farm level, and local 
institutions to work together to plan 
environmental management.  

By promoting the diversification 
of income and products in farms, 
farmers increased their coping 
capacity to a changing climate, 
as crops respond differently and 
potentially provide an added income 
or increased food security. Climate 
resilience will manifest in sustained 
or increased farm income by applying 
these practices in the medium-
long term.  This is yet to be tested, 
as during the project international 
coffee prices reduced drastically, 
which impacted the results. Climate 
resilience linked to water security has 
been linked to watershed restoration 

practices and institutional agreements, thus ensuring 
that efforts remain through time. It is considered that the 
areas’ transformation system has started by ensuring land 
plans and institutional agreements are institutionalized. The 
fact that producers are wanting to continue implementing 
pilot practices by themselves and counting on the help of 
other producers, also shows practices that could potentially 
be adopted by several of them inducing systemic change. 
Capacity building across the value chain has opened new 
employment opportunities in the region, particularly for the 
youth participants.

-
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ResCA RAICES ELS

Interventions and the Nahuaterique Conservation Area adaptation process

Aiming to reduce 
environmental 
degradation associated 
with co�ee production 
as well as to restore 
the watersheds’ water 
regulation capacity

ADEQUATE 
MANAGEMENT OF 
RESOURCES

REDUCTION OF 
CURRENT 
VULNERABILITY

INNOVATION & 
LEARNING

Mitigating riks related 
to droughts, heat 
waves and erratic rains 
in co�ee producing 
farms

Experimental farms, 
pilot practices, farm 
plans, training, co�ee 
quality labs, etc. all 
aiming to increase 
sustainability and 
reduce climate risks

Increased capacity to 
respond to stresses

Consistent co�ee 
quality beans with CSA 
practices and linkage 
to international 
markets that value the 
product

RESILIENCE

TRANSFORMATION

RESILIENCE

Reduced use of 
fertilizers, improved 
soil conditions, 
in-farm water 
management, 
sustainable co�ee 
production

Mitigating water 
scarcity at farm level

Increased 
understanding of risks 
associated to climate 
change contextualized 
to the region

CSA contextualized 
to the region’s 
needs (soil lab)

Agricultural 
promoters

Consistent or 
increased income 
within the farms as 
consequence of 
ensured quality

Linking producers 
with international 
markets that value 
specialty co�ees

Co�ee producers 
scaling CSA pilots

Strengthen governance 
at municipal level

Multi-municipal 
rural and water 
management plans

Diviersified activities 
across value chain 
within the region

Inter-municipal 
agreements 
independent of ruling 
political party

Activities directly related to climate risks

RAICES outputs across the climate adaptation process in the diagram show achievements across the entire pathway.  Future 
interventions will need to ensure scaling up and reduce the dependence from grants, building solid financial models for CSA 
practices in which increased income is clear for the farmer. Part of this process is also engaging financial sector stakeholders 
to ensure permanence.
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Topics related to building climate resilience in agricultural production & watershed 
management addressed by ResCA RAICES ELS.

SUSTAINABLE USE OF 
NATURAL RESOURCES 

& ECOSYSTEM
SERVICES

CLIMATE 
SMART 
AGRICULTURE

ACCESS TO 
KNOWLEDGE & 
INFORMATION 
(INCL.  
CLIMATE)

PLANNING & 
REGULATION

MARKETS

BUSINESS 
MODELS

REDUCED 
MITIGATION

Next steps
Demonstrative farms and pilots have 

proven successful in this project and the 
next step would be to ensure uptake from 
many producers and cooperatives across 
the region.  The topics in light green in the 
figure to the side suggest a solid pathway 
with actions promoted by ResCA RAICES 
ELS that have set a solid baseline for the 
endurance of these interventions. The yellow 
color suggests further work is required in 
order to fully establish activities related with 
this topic. Boxes without any color represent 
topics that were barely considered or that 
have not been considered yet.

A better understanding of the impacts 
of climate change into the entire value 
chain is key to ensure the product’s quality 
is maintained, given that the region is 
dependent on quality beans and specialty 
coffees for exportation.

Clear financial viability of practices at the farm level is key for ensuring the up-take of practices. Even if cash-flows are 
negative from the start, it is important to understand the monthly expenses, costs and revenue in order to better identify 
the best financial mechanisms for uptake. 
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ResCA FUNDEMAS ELS
Harvest ing Resi l ience:  Design and Implementat ion of  Sustainabi l i ty  and 
Product iv i ty  Strategies  for  Sugarcane and L ivestock in  E l  Salvador
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The challenge
El Salvador is the smallest country in Central America by land area, with a 

relatively large youth population, and near 40% of the population living in rural 
areas. Regarding food production, 77% of the territory is used for agricultural use, 
while only 35% of the territory is arable land. The country is highly dependent 
on food imports such as cereals, fruits, and vegetables since their agriculture 
sector relies primarily on basic grains production – corn, beans and sorghum - 
and other important crops such as tobacco, cotton seeds, fruits and vegetables, 
coffee and sugarcane.1 

The country is highly vulnerable to extreme climatic events and has historically 
carried out unsustainable agricultural practices that compromise water 
resources and contribute to landscape degradation. According to the Ministry of 
Agriculture and Natural Resources (MARN), 88.7% of the country is at risk due 
to climate change effects, 95.4% of the population lives in risk areas, 70% of the 
territory is prone to meteorological droughts, and 0.86% of the country’s GDP is 
lost annually due to extreme climatic events. Expected changes in the weather 
patterns, rainfall and high temperatures will affect the production in the long run, 
leading to significant further losses in the GDP2.

ResCA FUNDEMAS – ENGAGING WITH KEY STAKEHOLDERS 
TO PROMOTE SUSTAINABILITY AND PRODUCTIVITY 

Resilient Central America (ResCA) FUNDEMAS, through strategic 
collaborations,  contributed to building resilience across the region, aiming 
to strengthen food security and the wellbeing of communities. The Nature 
Conservancy (TNC) in collaboration with the Foundation for Business Development 
of El Salvador (FUNDEMAS) partnered with key allies to promote Corporate Social 
Responsibility within the sugarcane and ranching sectors.

The Harvesting Resilience Project started in February 2019 and was led by 
FUNDEMAS, focusing on the Northwest Salvadorean region of Ahuachapán to 
improve the sugarcane and ranching sector, both important activities for the 
national economy. The Project started from a need to overcome the business-
as-usual practices through the implementation of demonstrative plots that 
allow producers to learn-by-doing, thus boosting knowledge-sharing, technical 
exchanges and innovation.

FUNDEMAS worked with FUNDAZUCAR, the strategic arm of the sugar 
industry in charge of promoting sustainable development, which facilitated 
the approach to the sugarcane mills La Magdalena and Central de Izalco. For 
the ranching and dairy sector, FUNDEMAS partnered with cooperatives and 
ranching producers with the support of PROLECHE, the National Association of 
Milk Producers. The municipalities of the Ahuachapán region played a key role in 

1 Diana Gómez. 2018. “La influencia de los intereses de los socios oferentes en la Cooperación Internacional para el 
Desarrollo: dos casos de estudio: México y Taiwán en El Salvador.” Tesis de maestría, Instituto Mora. México

2 Juan Ordaz et al. 2010. “El Salvador: efectos del cambio climático sobre la agricultura,” Sede Subregional de la CEPAL 
en México (Estudios e Investigaciones) 25919, Naciones Unidas Comisión Económica para América Latina y el Caribe 
(CEPAL).

  A COMPREHENSIVE 
APPROACH

Improved resilience in the 
sugarcane and livestock sector 
through sustainable improved 
agricultural practices and 
policy interventions. To achieve 
this, the project developed 
three components:

1. Influence policies for 
sustainable agriculture.

2. Generate and strengthen 
alliances with central and 
local governments, private 
sector and civil society.

3. Strengthen competencies 
for sustainable farming.
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facilitating access to local producers, and specialized technical assistance by the Research Center on Sustainable Systems 
for Agricultural and Ranching Production (CIPAV) was provided to participating farmers. 

By partnering with key stakeholders such as FUNDAZUCAR and PROLECHE, the ResCA FUNDEMAS project was able 
to reach producers and other actors across the value chains via organizations that were trusted and listened to by such 
reputable actors. The partnership with local authorities and research centers ensured the flow of evidence-based data 
and knowledge from research centers to demonstrative pilots to sector associations and local producers. Stakeholders’ 
capacity building across the value chain was key to promote the adoption of sustainable practices across the sector.

By understanding how regenerative practices can be financially viable and reduce stress on natural resources provided 
producers with production alternatives applicable on their farms. The primary objective, to reduce unsustainable practices 
and natural resource degradation was achieved.  The project is considered to have produced social, environmental, and 
productive benefits as well as promoting enabling mechanisms to enhance rural communities’ climate resilience.  

The ResCA FUNDEMAS ELS project initiated a climate adaptation process for the milk and sugar sectors in El 
Salvador by increasing awareness of 
the dependency of both productive 
sectors on the natural resources, 
by implementing less extractive 
production techniques thus reducing 
pressures on soil, water and forests, 
by promoting sector transparency 
and embedding sustainability in both 
economic activities.   

Innovative practices for sugar 
cane harvesting and cattle feeding 
reduced greenhouse gas emissions 
and increased the overall health of 
producers, and all while allowing 
resources to provide other 
environmental services. For milk 
production, producers were provided 
with more efficient and drought 
resistant alternatives for feeding 
cattle. Furthermore, through visits to 
other farms, producers were able to 
learn about cleaner technologies for 
harvesting sugar cane and alternatives 
to increasing dairy production. 
Several innovative techniques in other 
countries were replicated for sugar 
and milk production in El Salvador, 
and producers implemented these 
practices thanks to the sectors’ 
transformation in other countries.
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The way forward for enhanced resilience

1. INFLUENCE POLICIES FOR SUSTAINABLE 
AGRICULTURE

FUNDEMAS conducted a thorough analysis of the legal 
framework and the bottlenecks that constrain sustainable 
development within the sugarcane sector. Amongst these 
are reduced profitability due to low levels of production 
combined with high supply and maintenance costs. 
Furthermore, the analysis considered structural variables 
such as violence, migration, lack of social security programs, 
environmental vulnerability due to climate change, and soil 
degradation.

Promotion of observatories to monitor 
progress on the implementation of best 
practices

FUNDEMAS and FUNDAZUCAR designed a project 
to implement ‘Observatories for Improved Agricultural 
Practices in the Sugarcane sector’. The goal of observatories 
is to establish a monitoring system to analyze information 
and compile results of the implemented practices in 
both the sugarcane and ranching sectors. The sugarcane 
observatories will remain in each of the six sugar mills of El 
Salvador, and they will provide relevant information to the 
sector to ensure its sustainability beyond the life of project. 

  Training and monitoring of producers that 

sell their harvest to the six sugar mills in the 

country, and represent around 60% of the 

country’s production.

  Technical assistance in each mill provided 

by agricultural technicians through capacity 

building trainings to farmers, and by verifying 

progress through monitoring tools.

  Supervision of the agricultural technicians 

and tracking of the data collected by the 

monitoring tools as well as reviewing progress 

achieved by each mill. Finally, the data that 

was monitored and gathered will be published 

on a public webpage. 

The long-term objective is to promote sustainability and 
decision-making based on reliable information and data.

Within the sugarcane sector, the technical team of 
FUNDAZUCAR led efforts in three main areas:

2. GENERATE AND STRENGTHEN ALLIANCES WITH NATIONAL AND LOCAL 
GOVERNMENTS, PRIVATE SECTOR AND CIVIL SOCIETY

ResCA FUNDEMAS ELS’ networking expertise contributed to the establishment of strategic alliances with public and 
private actors and civil society, which allowed for the interaction and experience sharing of best practices in both sectors, 
as well as the alignment of common objectives. FUNDEMAS is part of the inter-institutional roundtable in Ahuachapán 
where stakeholders discuss action plans and exchange experiences, and regularly participated during the execution of the 
project. Additionally, FUNDEMAS gained experience in the interaction and collaboration with governmental institutions.

The private sector is increasingly engaged with sustainable development and has demonstrated their willingness 
to contribute to social wellbeing, climate change mitigation and environmental pollution reduction. While companies 
recognize the long-term benefits of low-emissions development, some challenges remain regarding efficient and 
transparent corporate management, along with the necessary changes in the normative and policy sphere.
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Integrating sustainability into companies’ mindset
One of the Project’s outputs was to produce a document “Guide to Integrate 

Sustainability into Companies”, which incorporates guidelines for environmentally 
and socially responsible businesses, including considerations for climate change 
adaptation. This guide points to three key actions: a) integrating sustainability 
into the corporate culture; b) articulating different stakeholders and links into 
value chains for a multiplying effect of initiatives; c) taking action according to 
each company’s capabilities. The document put forward useful elements for 
firms interested in a green transition. Some of them are considered critical:   

1. rethinking the company’s purpose, to fit its envisioned role in society; 

2. recognition of the challenges and potential risks of technology use in its 
operations (ethics in technology);

3. transparent, collaborative and proactive value chains;

4. smart reporting, that considers its key audiences, a valuable use 
of information for decision-making, and two-way communication 
mechanisms with information users; 

 GUIDE TO INTEGRATE 
SUSTAINABILITY INTO 
COMPANIES

5. evaluation of climate risks and ways in which the firm can contribute to climate mitigation and adaptation goals;

6. integration of environmental, social and governance criteria as a way to attract financial opportunities and allies; 

7. business models supported by corporate missions; 

8. companies as leaders of sustainability, based on collaborative efforts.

3. STRENGTHEN COMPETENCIES FOR SUSTAINABLE FARMING

Work within the sugarcane value chain
ResCA FUNDEMAS ELS fostered alliances to promote knowledge transfer and adoption of sustainable and agroecological 

practices. Technical advisors CIPAV organized a field trip to Colombia to show advanced sustainable productive models, 
and later developed action plans for sugarcane and dairy production. Farmers were able to see the results of improved 
practices like sowing, aerial applications, soil nutrition, pest management, health and security measures, among others.

The Project, in coordination with the sugar mills, also developed the sugarcane production protocol, an alternative 
strategy for sustainable production. The protocol considers a phase-out plan to eliminate herbicide use, stop burns before 
and after harvesting, increasing organic matter content in soils to improve humidity retention, organic fertilization and 
green manure planning and use, amongst other activities to achieve sustainable outcomes and lower production costs for 
farmers. 

Strengthening the dairy value chain
ResCA FUNDEMAS ELS promoted silvopastoral systems (SPS) for more than 500 producers. The ranching sector in El 

Salvador is generally intensive and stabled, so FUNDEMAS focused on smallholder farmers who face obstacles to provide 
feed for livestock during the summer months, and in boosting dairy production, in collaboration with key actors: CIPAV, 



RESILIENT CENTRAL AMERICA
FINAL REPORT

EL SALVADOR 57

CRS, the Salvadoran Institute for Agrarian Transformation (ISTA in Spanish), the 
Ranching Association of Southern Ahuachapán, the Ranching Association of the 
Arc of Ahuachapán, and PROLECHE.

Farmers attended trainings and workshops on improved practices for 
livestock management, the introduction of drought-resistant pastures, access 
to high protein feed and the adoption of silvopastoral systems. The capacity-
building strategy used field trips, like the visit organized by CIPAV to Colombia, 
and experience-sharing as effective knowledge-transfer mechanisms to 
motivate the adoption of innovations by farmers. Regarding milk production, the 
evidence from Colombia’s experience showed the benefits of SPS in terms of 
improved resilience, biomass and milk production, and better milk quality. The 
potential implementation of SPS in El Salvador might represent lower costs in 
maintenance, fertilization and weed control. 

FUNDEMAS collaborated with CIPAV and PROLECHE to promote a dairy 
sector production protocol that considers the barriers for efficient and 
sustainable dairy production in El Salvador and proposes solutions. The protocol 
sets relevant indicators to improve monitoring with the objective to stabilize 
livestock production and improve land use efficiency. 

ResCA promoted 
silvopastoral systems 
(SPS) for more than
500 PRODUCERS
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ResCA FUNDEMAS ELS

Interventions across the milk and sugar sector’s climate 
adaptation process

Aiming for adequate 
management of 
resources and 
promoting good 
practices in sugar cane 
production and 
ranching; aiming for 
sustainable production

ADEQUATE 
MANAGEMENT OF 
RESOURCES

REDUCTION OF 
CURRENT 
VULNERABILITY

INNOVATION & 
LEARNING

Mitigating risks related 
to droughts in milk 
production 

Capacity building and 
protocols and 
guidelines 
contextualized for El 
Salvador sugar cane 
production and 
ranching

Sugar cane production 
transformation to 
cleaner production

RESILIENCE

TRANSFORMATION

RESILIENCE

Capacity building in 
sustainable sugar 
cane and ranching 
practices

Promoting 
drought-resistant 
cattle feeding

Identification of 
bottlenecks for 
sustainable production

Guidelines & 
protocols

Promoting green 
sugar cane 
production

Transforming sugar 
production to 
sustainable 
practices

Activities directly related to climate risks
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KEY RESULTS

385 ha 

Area under 
improved 
management for 
ranching 10 

Farms implementing 
SPS and sustainable 
sugarcane

1,447

Producers trained 
in sugarcane and 
ranching practices

11

Institutions with 
improved capacities

  TRADE AND ACCESS TO MARKETS

 - FUNDEMAS presented the analysis of bottlenecks to the Inter-agency board “Friends of Ahuachapán”, to push 
for regulatory frameworks and incentives that help enhance market access for the sugarcane and dairy sectors.

 - FUNDEMAS promoted the implementation of best practices for both the sugarcane and dairy sectors and 
coordinated the signing of agreements with two sugar mills for the implementation of agroecological and 
resilient practices under a sustainable landscapes approach.

 INCREASED SUSTAINABLE AND CLIMATE RESILIENT PRODUCTIVITY

 - Through  a  strong  collaboration  with  CIPAV  and  the  Salvadorean  Institute  for  Agricultural  
Transformation (ISTA), among other institutions, FUNDEMAS strengthened capacities in farmers from the 
sugarcane and dairy sectors, mainly to implement climate smart agricultural practices, which are also being 
promoted in other regions of El Salvador, outside the intervention area.

 - Through  field  trips,  peer-to-peer  communication  and  experience-sharing,  FUNDEMAS  enhanced  
capacities  of producers  and  organizations.  FUNDEMAS  worked  with fellow  ResCA  partner, CRS, to  
identify  potential improved practices for livestock management.

 - FUNDEMAS provided farmers and institutions with manuals, protocols and action plans for a systematic-
knowledge transfer.

ResCA FUNDEMAS ELS outputs across the climate adaptation process above in the diagram show initial phases are solid 
as the project is reducing pressures on natural resources and identified some of the climate risks.  Future interventions 
will need to ensure innovation & learning, climate resilience and sector transformation fully embrace the consequences 
(challenges & opportunities) of a changing climate. 
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  ALLIANCES FOR AGRICULTURAL AND ENVIRONMENTAL MANAGEMENT

 - FUNDEMAS worked actively to establish strategic alliances and agreements with diverse stakeholders; jointly, 
they agreed on different activities. Collaborators included the Ahuachapán Ranching Producers Association, 
Arc of Ahuachapán Ranching Producers Association, and the municipalities of Ahuachapán and Atiquizaya.

 - FUNDEMAS led reforestation campaigns with native and high economic value species. These reforestation 
activities were supported by trainings on sustainable landscape management.

 - Parallel to the efforts with producers, FUNDEMAS focused on understanding regulation and policy 
bottlenecks, that could limit the efforts for the transformation of both sectors. By increasing agreements 
between stakeholders, FUNDEMAS ensured the efforts are not just a one off but remain mainstreamed in the 
sector.  Knowledge products resulting from the project remain available for stakeholders across both value 
chains and convinced stakeholders have claimed ownership of their role and sustainable agriculture practices.  
Finally, learn by doing and increased communication with agreements between stakeholders along the value 
chain will also contribute to the implementation of practices after ResCA FUNDEMAS ELS’ intervention. 

Topics related to building climate resilience in agriculture production & rural areas 
in ResCA areas addressed by FUNDEMAS in the Milk and Sugar cane sectors in El 
Salvador.

Next steps
Along the adaptation pathway, increased 

capacity to respond to a changing climate 
still requires more effort, as stakeholders 
are yet in a process of understanding their 
sectors’ interactions with environmental 
conditions, including a changing climate. The 
next step is to ensure promoted practices 
increase producer’s resilience to climate 
change, either by reducing exposure or 
increasing capacity to cope and understand 
how biodiversity could be mainstreamed as 
an agriculture input.

To ensure FUNDEMAS efforts in setting 
and starting the adaptation pathway of 
milk & sugar cane production in El Salvador 
continues, the following efforts were 
identified:  

 - design a strategy to address 
bottlenecks identified;

 - ensure resulting knowledge products are widely available across regions and sectors in El Salvador;

 - scale results to other farms, mills, storage facilities and customers;

 - assess financial viability of promoted practices with producers – to understand intake and challenges;

 - design a strategy for scaling up to other regions, engaging other relevant stakeholders (finance, biodiversity, 
education).

SUSTAINABLE USE OF 
NATURAL RESOURCES 

& ECOSYSTEM
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ACCESS TO 
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ResCA HONDURAS 
Bui lding National  Capacity  for  the Provis ion and Use of 
Agricultural  Cl imate Services

CHAPTER 5
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The challenge
Honduras is among the poorest countries in Latin 

America, with more than half of the population living in 
poverty, and with a high emigration rate, one of the factors 
due to limited job options outside of the agricultural sector.1 
Honduras is also extremely vulnerable to climate change, 
ranking first in the Global Climate Risk Index for the period 
of 1997-2016, as reported by German Watch (2017). For 
example, from 2014 to 2016, Honduras suffered one of the 
longest droughts on record, leaving more than 461,000 
people moderately or severely food insecure, and requiring 
humanitarian assistance for 1.3 million people (FAO, 20162); 
in 1998 it was devastated by Hurricane Mitch, which killed 
about 5,600 people and caused approximately $2B USD 
in damage and in 2020 by two intense hurricanes Eta and 
Iota, which caused upwards of $2.1M USD in damage.3  

In Honduras, subsistence and low-input farming is 
widespread, and farmers generally have limited adaptive 
capacity to cope with climate variability and extreme 
weather events, affecting particularly the rural population 
(>40% of total) whose livelihoods depend primarily on 
agriculture. Climate change compromises incomes and 
food security as increasing temperatures reduce crop yields 
and suitability of traditional crops in many parts of the 
country, and therefore affecting household incomes, thus 
resulting in climate migrants.

Climate variability makes it increasingly difficult for 
farmers to follow conventional wisdom on when, what, 
and how to produce. Management decisions on seed 
variety and planting date choice, and use of inputs (e.g., 
seed, water, fertilizer), could greatly benefit from reliable 
and timely agro-climatic information. While progress has 
been made in the last few years, further work is required for 
climate information to better reach farmers and agricultural 
extension workers. Notably, the lack of reliable climate 
information relevant to agricultural production along 
with the lack of provision of climate-specific agronomic 

1 The GDP in 2017 was USD $46.3 billion, and the GDP per capita is USD $5,600, one of the lowest worldwide (CIA). https://www.cia.gov/library/publications/the-world-factbook/
geos/print_ho.html

2 FAO. (2016). Dry Corridor Central America, Situation Report. Retrieved from: https://reliefweb.int/sites/reliefweb.int/files/resources/DryCorridor-SitRepJune2016.pdf

3 CEPAL & BID. (2021). Evaluation of the effects and impacts caused by Tropical Storm Eta and Hurricane Iota in Honduras. Retrieved from: https://repositorio.cepal.org/bitstream/
handle/11362/46853

4 Allies include farmers, “cajas rurales” or rural savings associations; public institutions are the Atmospheric, Oceanographic and Seismic Studies Center (CENAOS) which is part of the 
Permanent Commission of Contingency (COPECO), and the Agriculture and Ranching Ministry (SAG). Other partners are IDEAM and FEDEARROZ in Colombia, TNC Guatemala, FAO, 
GIZ. Other national institutions involve UNAH, IHCAFE, Honduran Alliance for Climate Change and the Agricultural, Agro-Environmental Unit for Climate Change and Risk Management, 
Capacity and Development Education Services.

recommendations for farmers limits their ability for 
adaptive management, and to implement climate-smart 
regenerative agricultural practices in a timely manner, 
thereby limiting crop yields, farmer income, and placing at 
risk local and national food security. 

ResCA Honduras built capacities 
to reduce small holders’ climate 
vulnerabilities in the Central American 
Dry Forest Corridor  

TNC partnered with The International Center for Tropical 
Agriculture (CIAT) and with a wide range of local, national 
and regional institutions4, to strengthen the capacities of 
different stakeholders that are critical for the transformation 
of agricultural extension services in support of climate 
adaptation by farmers:
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  A COMPREHENSIVE APPROACH

During the first phase of work, from 2016 to 
2018, ResCA Honduras strengthened  CENAOS-
COPECO, the national meteorological  authority  
to  improve data quality and management as well 
as methodologies for generating agriculturally 
relevantclimate data. The Ministry of Agriculture 
(SAG) was strengthened to use this climate 
information to generate recommendations and for 
knowledge transfer to communities in support of 
climate-smart agriculture.

During the second phase of work, ResCA Honduras 
expanded its work through three components:

1. Institutional strengthening in the development 
and provision of agro-climatic forecasts 
including automation, crop modeling and the 
development and distribution of seasonal agro-
climatic bulletins for different regions of the 
country.

2. Strengthening the policy framework in support 
of climate adaptation within the agricultural 
sector.

3. Implementation of the Participatory Integrated 
Climate Services for Agriculture (PISCSA) 
methodology with farmers and stakeholders in 
three regions.

 - officials coordinating meteorological services 
to generate locally relevant and higher quality 
climate information; particularly site-specific 
seasonal forecasts based on solid historical 
analysis that address the needs of farmers and 
extension agents. 

 - agricultural information providers to better 
understand and address local needs by 
developing tailor-made, reliable agro-climatic 
information services at the local level. 

 - information users (e.g., farmers, extension 
agents and government entities) to both 
understand and employ agro-climatic 
information provided for sound decision-making.

ResCA Honduras started in September 2016 and was 
implemented in two phases. The first phase focused on 
building institutional capacity for the production and 
use of agro-climatic data and site-specific agricultural 
recommendations to support decision making. The 
installation of Local Technical Agro-climatic Committees 
(LTACs), with leadership from SAG and CENAOS-
COPECO was an important achievement.  The second 
phase supported scaling the climate information tools 
and integrating these into extension services using the 
Implementation   of   a   Participatory   Integrated   Climate   
Services   for   Agriculture (PICSA) methodology, as well 
as through deeper institutional strengthening and the 
creation of policy instruments to support climate resilience 
at municipal, sectoral and national levels.  Work at the local 
level initiated in the departments of Choluteca and Copán 
in Phase I and expanded to also include the department of 
Intibucá in Phase II, three departments squarely centered 
within the Central American Dry Corridor. The project 
focused on food security crops such as staple grains as 
well as export cash crops, such as coffee5. The project 
has benefited from strong technical collaboration with 
the CGIAR6 Collaborative Research Program on Climate 
Change, Agriculture and Food Security (CCAFS) which 

5 The crop area for bean production is superior to 100 thousand hectares, but average 
production reached 0.8 ton/ha during 1980-2014. Low production will be further affected 
by a reduction in the south and northeast regions of the country. Within a pessimistic 
climate change scenario, production could drop by 42%; under an optimistic perspective, 
by 20% by 2100 (CEPAL, et al, 2017, p. 125). Coffee represented 17% of the total value 
of exports in 2012, but it is highly vulnerable to diseases and affectations due to climatic 
conditions.

6 Consultative Group on International Agricultural Research (CGIAR) is a global 
research partnership for a food secure future dedicated to reducing poverty, enhancing 
food and nutrition security, and improving natural resources. CIAT is one of the CGIAR’s 
15 research centers.
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has facilitated the incorporation of state of the art climate 
science and tools from across the globe as well as sharing 
out lessons learned from ResCA’s work in Honduras within 
climate focused networks regionally and globally.   

The way forward for enhanced resilience

1. INSTITUTIONAL STRENGTHENING FOR 
THE DEVELOPMENT AND PROVISION 
OF AGRO-CLIMATIC FORECASTS AND 
INFORMATION PRODUCTS

The efforts of CIAT focused on the Atmospheric, 
Oceanographic and Seismic Studies Center (CENAOS), 
part of the Permanent Commission for Risk Prevention 
(COPECO), to improve its capacity for weather forecasting 
through the adoption of technological tools for scientific 
analysis, such as diagnosing the rainy season and climatic 
trends. CIAT also brought its expertise in analyzing historical 
data for supporting seasonal weather forecasts and climate 
change scenarios. 

The Ministry of Agriculture (SAG) also underwent a 
rigorous knowledge transfer for climate predictions, tools 
for crop modeling, and data analysis to support the project’s 
interventions. Elements addressed in workshops developed 
through this project included the identification of climate 
threats, risk maps, potential impacts and adaptation 
strategies.

The project has supported the establishment in several 
regions of the country of Local Technical Agro-climatic 
Committees (LTACs), a collaborative space for planning and 
coordination amongst different stakeholders to manage and 
review agro-climatic information, and promote adaptation, 
mitigation and productivity measures by growing season 
and agroecological region. ResCA Honduras shared the 
information and recommendations that emerged from the 
LTACs with farmers, extension agents, municipal authorities 
and other local actors through agro-climatic bulletins, 
which contained the climate analysis and technical 
recommendations for crop varieties, planting dates and 
crop management practices for different crops based on 
the seasonal forecast.  This instrument was crucial to the 
Project’s success due to its ability to integrate actors from 
different sectors.

2. STRENGTHENING THE POLICY 
FRAMEWORK IN SUPPORT OF CLIMATE 
ADAPTATION WITHIN THE AGRICULTURAL 
SECTOR

Municipal adaptation plans
Municipal adaptation plans use a territorial approach 

to climate adaptation planning and include trainings and 
workshops for local stakeholders. The design process for 
the plans allowed for closer collaboration with municipal 
governments in Santa Rita, Cabañas and San Juan Intibucá.

Additionally, ResCA Honduras took advantage of 
regional ResCA exchanges to learn the methodology from 
TNC Guatemala and implemented these strategic planning 
processes to develop municipal adaptation plans. 

National Climate Resilience Plan for the 
Bean Value Chain

CIAT also led the development of the National Climatic 
Resilience Plan for the Dry Bean Value Chain in partnership 
with a broad range of bean sector stakeholders organized 
under SAG/PRONAGRO. In leading this work, CIAT carried 
out several consultancies, organized workshops to assess 
the value chain and potential threats related to climate 
change and provided recommendations for the construction 
of this national policy instrument. The adaptation plan 
was published and it included five strategic action areas: 
strengthening of institutional capacities, climate financing, 
climate-smart practices, diversification of products aimed 
at sustainable markets, and climate services. 

Finally, ResCA Honduras supported the National 
Framework for Climate Services following the World 
Meteorological Organization guidelines, coordinated 
by CENAOS-COPECO. This framework is constituted as 
an institutional mechanism to coordinate, facilitate, and 
strengthen collaboration and the flow of climate information 
between institutions and other actors that form part of the 
climate services value chain, in five priority areas: agriculture 
and food security, health, energy, water, and disaster risk 
reduction. This climate services value chain includes foreign 
and national data providers, experts in each priority area, 
intermediate organizations, institutional users at the national 
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 WHAT ARE MTAs?

level and individual and institutional users at the community level. ResCA Honduras 
supported the construction of the Strategic Plan for the agriculture sector of the 
National Framework.

3. IMPLEMENTATION OF A PARTICIPATORY INTEGRATED 
CLIMATE SERVICES FOR AGRICULTURE (PICSA) APPROACH

The application of the PICSA methodology with partners across a range of 
agricultural activities and agroecological zones has been critical for ensuring 
climate information serves a broad range of users and contexts, including for 
example marine and coastal sites in the Gulf of Fonseca.

During the first phase of the project, CIAT facilitated several trainings to 
build capacities among producers and members of “cajas rurales” (rural savings 
associations), for dry bean and coffee production. Capacity building took place 
via peer-to-peer experiences in farmer field schools, where farmers and decision-
makers learned from demonstrative plots about how to implement practices 
such as improved seeds, pest control management, intercropping, crop rotation 
and harvest management. Furthermore, these innovative production practices 
were implemented alongside targeted trainings on climate change threats and 
adaptation measures.

In the second phase, the PICSA methodology contributed to the incorporation 
of climate information and understanding into extension services to strengthen 
the decision-making process based on weather information for agriculture. The 
methodology allows for the consideration of the farmers’ context and provides a 
framework to analyze how forecasted weather events will impact their specific 
production systems including their soils, topography and current crops to guide 
decision-making about appropriate practices to mitigate negative climate 
impacts on productivity. 

ResCA Honduras adapted the PICSA methodology to the country-specific 
context, using local climate information as well as agricultural best practices 
based on site-specific technical and ancestral knowledge. This methodology has 
been applied directly with farmers in different regions and crops to generate 
important experience and examples of how to adapt the methodology in the 
context of different extension systems and farmer contexts within Honduras.  
The pilot exercises with PICSA allowed for the introduction of innovations 
such as: rain gauges, agro-ecological pest control practices, bio-fortified seed 
varieties, and drought-resistant crops, among others. Lead farmers (community 
extension agents), extension agents from public institutions and NGOs including 
the National Coffee Institute, as well as students and faculty from agricultural 
engineering programs at the Honduran National University (UNAH), and 
partners from Guatemala, Nicaragua and Colombia have been trained to use the 
PICSA methodology with farmers and continue to scale the use of PICSA within 
their own agricultural extension projects and programs.

THE MUNICIPAL CLIMATE 
ADAPTATION PLAN FOR 
CABAÑAS, COPÁN 2019-2023

Having an adaptation plan is 
extremely relevant for Cabañas 
municipality due to its exposure 
to climate change effects 
such as temperature rise, 
precipitation reduction, and 
increased risk of droughts.

Working with Cabañas 
and other municipalities, 
ResCA provided a planning 
instrument that builds local 
capacity for appropriate 
resource allocation for 
adaptation to climate change 
considering local economic, 
social, environmental, and 
infrastructure systems, 
improving climate resilience.
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KEY RESULTS

110,000 ha 

13 Protected 
areas influenced 
for adaptation to 
climate change

Hectares under 
improved land 
management492 

323 

Direct people 
with food security 
benefits 

12

Institutions 
with improved 
capacity to assess 
or address climate 
change risks

716 

People trained in 
climate change 
adaptation

9

Policies and 
regulations, 
addressing 
sustainable 
landscapes

7 

Policies and 
regulations, 
addressing climate 
change adaptation 

 INCREASED SUSTAINABLE AND 
CLIMATE RESILIENT PRODUCTIVITY

 - Increased productivity in coffee and basic grains through capacity-
building. 

 - Training through Farmer Field Schools with a learn-by-doing 
approach.

 - Improved practices include enhanced seeds, pest and disease 
management practices, tools for agro-climatic decision-making 
(rain gauges).

 - Capacity-building workshops for government institutions in 
key climate change topics, climate risk reduction, threats and 
vulnerabilities, and adaptation practices.

 - The implementation of the Local Technical Agroclimatic 
Committees (LTACs) contributed to the generation and broad 
dissemination of knowledge and greater understanding of climate 
variability and resilience in agriculture. The MTAs generated 
important practical information for farmers and technicians, 
for example, the suggested planting dates based on seasonal 
forecasts.

 - The project adapted PICSA methodology and shared it through 
workshops and trainings. It was used with producers, organizations, 
and government institutions, to include the agro-climatic 
information into decision-making processes for different levels and 
users.
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  ALLIANCES FOR AGRICULTURAL AND ENVIRONMENTAL MANAGEMENT

 -  At the local level, the process of designing and socializing municipal adaptation plans was supported by 
climate scenarios, threat analysis, risk maps and adaptation strategies. TNC Guatemala transferred strategic 
planning tools for the elaboration of municipal adaptation plans in Honduras. Two plans were presented in 
Phase I (Cabañas y Santa Rita) and two more were completed in Phase II (San Juan y Marcala).

 - At a national level, ResCA Honduras engaged in diverse strategic alliances. For example, FAO promoted an 
exchange of experiences on agro-climatic information and strengthened institutional capacities in government, 
coastal communities, and municipalities.

 - The Project supported the development of the National Climate Resilience Plan for the Bean Value Chain, and 
the National Framework for Climate Services for the Food Sector. 

Paradigm shift: Decision making tools based on agro-
climatic data increase Honduran farmers’ capacity 
to respond to climate variability by enhancing their 
understanding of climate information and the interaction 
between environmental conditions and farm productivity.

Climate services to improve decision 
making in the Honduran agricultural 
sector 

The ResCA Honduras project, implemented by CIAT, not 
only increases access to climate information along with the 
relevance and quality of climate information for agriculture, 
but it has also focused on ensuring farmers understand 
the data and use it to make informed decisions.  In this 
way, the project has strengthened enabling mechanisms 
for sustained agricultural production. Such mechanisms 
include farmer and institutional capacity, supportive 
policy instruments, and increased access to climate data. 
The project’s core assumption is that improved climate 
data and its transformation into useful information and 
recommendations for farmers and decision makers will 
provide for more informed decision-making at the farm 
level resulting in improved productivity and food security 
for smallholder farmers over time. 
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By  partnering  with  CIAT  and  the  national  and  
local  agricultural  authorities,  the  ResCA  Honduras  
project   strengthened   capacity   at   the institutional  
level  and  improved  the  understanding  of climatic 
conditions at a finer scale.

The project focus on climate data access, 
availability and understanding across agricultural 
stakeholders, has created a sound baseline for 
decision making from the farm level up to the 
national level. A better understanding of historical 
and current climatic conditions can greatly 
improve scenarios for short-term decision making, 
particularly in staple crops, and enhance food 
security in rural areas. The workshops implementing 
the PICSA approach informed producers about 
climate change and how it may manifest itself on their 
farms.  Together with climate-smart demonstration 
farms, this provides farmers with concrete examples 
of how natural assets can be restored, and their role 
as key players in natural resources restoration at the 
farm and regional level.   

Learning and innovation are at the core of this 
project, both in terms of novel climate data services 
and delivery mechanisms for diverse stakeholders 
in the agricultural sector, as well as capacity 
building mechanisms to support climate informed 
decision-making at all levels.  This project provided 
the opportunity to innovate in participatory tools 
for adaptation planning, providing ample learning 
room for all involved. The Local Technical Agro-
climatic Committees enhanced networking, sharing 
of experiences, and problem-solving, allowing 
producers and regional authorities to exchange 
ideas and identify contextualized solutions.
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This diagram shows how CIAT’s outputs span the entire climate adaptation pathway.  Future interventions will need to 
ensure further scaling up and maintenance of meteorological equipment and capacity to interpret and transform the data 
into information for decision making at all scales. With improved quality and flows of climate information, project partners 
are now better positioned to address other drivers of climate vulnerability in rural areas.

ResCA Honduras

CIAT Agro-climatic Information Strengthening in the Agriculture Sector 
in Honduras

Increased 
understanding of local 
climatic conditions and 
variability 

ADEQUATE 
MANAGEMENT OF 
RESOURCES

REDUCTION OF 
CURRENT 
VULNERABILITY

INNOVATION & 
LEARNING

Farmers understand 
better their 
vulnerability to climate 
change

Increased capacity to 
produce and 
understand climate 
change
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decision-making at the 
farm level
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climate data is 
accessible to 
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the training received 
they can decide 
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Topics related to building climate resilience in agriculture production in ResCA 
Honduras project

SUSTAINABLE USE OF 
NATURAL RESOURCES 

& ECOSYSTEM
SERVICES

CLIMATE 
SMART 
AGRICULTURE

ACCESS TO 
KNOWLEDGE & 
INFORMATION 
(INCL.  
CLIMATE)

PLANNING & 
REGULATION

MARKETS

BUSINESS 
MODELS

REDUCED 
MITIGATION

Next steps
Demonstration farms and pilots have 

proven successful in the project, increasing 
productivity at the farm level.  It is not yet 
clear the level of benefit of climate-smart 
agricultural (CSA) practices, improved 
decision making at the farm level based 
on weather forecasts and the improved 
information flows resulting from the LTACs. 
As of now, it is considered a mixture, and 
ongoing evaluations will show the individual 
contributions. Next steps might focus on 
ensuring the continuity of investments in 
equipment and in-country capacity, and 
continued application to new crops and 
geographies, perhaps expanding to include 
farmer organizations and private sector 
associations within the agricultural sector as 
users and investors in agro-climatic services.  
Given that current efforts have focused on 
climate risks in production, further work 
could identify climate risks in other nodes in 
target value chains.

In parallel with a better understanding of the links between agricultural production and climate variability, project partners 
could work to identify drivers of vulnerability in rural Honduras that are not related to climate, including environmental 
degradation related to the overexploitation and unsustainable practices related to soil and water management.  The LTACs 
could be used as stakeholder platforms to build capacity on ecosystem services and nature-based solutions applied to 
sustainable agriculture.
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ResCA NICARAGUA 
Sustainable  and Resi l ient  Ranching in  Boaco and Matagalpa

CHAPTER 6
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Paradigm shift: Silvopastoral systems on cows’ nutrition and health will 
boost production for the ranching sector, strengthen climate resilience, 
and reduce environmental degradation.

Sustainable and climate resilient ranching sector 
based on silvopastoral production in Boaco and 
Matagalpa

Nicaragua’s vulnerability to climate change is well documented in the 
literature, not only is the country highly exposed to extreme events but also has 
been ranked among the countries least prepared to respond to climate change.  
The ranching sector is not an exception to this situation.  Cattle ranching is an 
important contributor to Nicaragua’s economy and to the country and region’s 
food security.  It is also a sector highly vulnerable to climate variability and 
dominated by unsustainable and inefficient practices.  

The degradation of natural resources and sector inefficiencies limit the 
sector’s response capacity to climate variability and extremes. For example, poor 
cow nutrition leads to reduced milk quality and increased diseases, during both 
dry and rainy seasons.  Opposite climate stressors, excess of water and lack of water, 
both impact farm productivity mostly because of production practices in place.

With Technoserve, CIPAV, LALA and farmer investors, the ResCA project built up from local experiences in Nicaragua 
to integrate climate resilient silvopastoral practices, update farm management and accounting, and increase value chain 
stakeholder’s interaction - including the financial sector-, with the aim of transforming the sector’s inefficiencies into a 
resilient and sustainable one.

The project increased productivity while reducing environmental degradation, and increased farmers understanding of their 
dependence from natural resources. ResCA’s project in Nicaragua increased efficiencies both in quantity and quality of 
ranching products and incorporated sustainable practices reducing pressures on natural resources.

Across the adaptation pathway, the capacity building component of the project increased farmers’ climate resilience 
providing a holistic understanding of ranching production around: cows’ nutrition and health, nature’s benefits for 
sustained production, and farm management.  Such a structural approach not only ensured reduced pressure on natural 
resources, reduced vulnerability by increasing farmers and cow’s response capacity, but also created new relations between 
stakeholders across the value chain. 

The project
0 INCREASED 
PRODUCTIVITY 
WHILE  1 REDUCING 
ENVIRONMENTAL 
DEGRADATION
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By working with cooperatives and 
developing with them climate resilient 
plans, ResCA Nicaragua ensured 
sustainability in the long term. 
Likewise, strengthening cooperatives 
and their network capacity, allowed 
members to receive a better service 
including access to inputs for 
sustainable production.  By partnering 
with LALA, ResCA Nicaragua 
promoted incentives for silvopastoral 
production all while maintaining high 
quality milk for national and regional 
consumption, independent of climate 
variability.

A key step into the sector 
transformation is that farmers were investors of the promoted practices and hence were at the heart of the transformation. 
It was a crucial step for reducing the dependency on grants and placing farmers at the core of decision making.   Facilitation 
with lenders and the promotion of financial services tailored for silvopastoral production was a milestone, not only because 
of the type of production, but also because it directly financed activities promoting climate resilience.
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Ganemas intervention across the ranching sector climate adaptation process in Nicaragua

ResCA Nicaragua

Interventions Across the Ranching Sector for Climate Adaptation in Nicaragua

Aiming for adequate 
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resources & promoting 
good practices for 
sustainable production
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INNOVATION & 
LEARNING

Mitigating climate 
related risks increasing 
cattle capacity to 
respond to stressors

Structured capacity 
building, learning  by 
doing and 
contextualized for 
Nicaragua´s  farmers 
and their needs, 
including key 
stakeholders across 
the value chain

Increased farm 
productivity despite 
climate variability

Sustainable & resilient 
practices based on 
reducing pressures to 
natural resources

RESILIENCE

TRANSFORMATION

RESILIENCE

Reduced 
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ranching practices

Increased capacity on 
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management within 
farms

Promoting 
drought-resistant 
cattle feeding 

Promoting practices 
for improving cattle 
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Market incentives for 
silvopastoral practices
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Increased farm 
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climate vulnerability 
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Financial sector 
financing resilient 
practices

Activities directly related to climate risks

Training in financial 
skill & farm records

ResCA Nicaragua outputs across the climate adaptation process in the diagram show achievements across the entire climate 
adaptation pathway.  Future interventions will need to ensure scaling up and to other regions, and the continuation and 
strengthening of the MEL to understand how promoted productive systems are responding to climate stressors.



RESILIENT CENTRAL AMERICA
FINAL REPORT

NICARAGUA 77

The challenge

Livestock in Nicaragua represents an important 
economic sector. The overwhelming majority of livestock 
farms consist of dual-purpose farmers, who produce milk, 
and raise and sell cattle. In 2017 alone, more than a quarter 
of exports came from livestock, including the dairy, meat, 
and live cattle, which represents Nicaragua’s largest export 
category. In addition to being one of the main sources of 
income for producers and their families, the meat and milk 
produced by Nicaragua contribute to the food security of 
neighboring countries. However, this sector is extremely 
vulnerable to changes in weather patterns and current 
production is below its potential levels. Through the 
adoption of silvopastoral systems, cooperatives and model 
farms scaled these practices to improve the quantity and 
quality of dairy production, conserve natural resources, and 
strengthen ranchers and their farms resilience to climate change.

Around 140,000 dual-purpose cattle ranchers in    
Nicaragua face important drawbacks for production:   
grasslands are significantly degraded due to poor pasture  
management; soil fertility is low, genetic variability of 
cattle is lacking, high temperatures and seasonal excess 
or lack of water are exacerbated by climate change, and 
lack of livestock nutritional supplementation1 results 
in low productivity. Most farmers prior to the project 
beginning reported yields of 3.5 liters of milk per cow and 
reproduction rates of 55% or less. In addition, every year 
the producers are affected by the “milk blow”, due to the 
seasonality of the rains, which occurs between the months 
of May and July, a period in which the rains begin (winter) 
and production increases by more than 30% with respect to 
the dry season (summer) (November - April), which means 
that, as there is a greater supply of milk, prices fall by up to 
50%, directly affecting the pockets of producers who are 
living the biggest crisis in the country (sociopolitical) added 
later to the pandemic, which drastically increased the 
prices of agricultural inputs for planting pastures and with 
these prices not covering their production costs. In winter, 
the industry is forced to limit the milk delivery quotas of the 
cooperatives to the so-called “summer basic”, which is the 
maximum that the cooperatives can deliver in the summer 
season, which is paid at a higher price and the difference in 

1 Supplementation - additional ration that is supplied to animals to supplement the grass they consume in the pastures, providing minerals through the supply of mineralized salt.

volume is paid at a lower price. On the other hand, in the 
summer, producers have difficulties to produce milk due to 
lack of availability of feed for livestock (pastures, silos) so 
the supply of milk decreases and prices skyrocket.

During the winter, pasture growth increases in quantity 
and quality. If nutrition were consistent throughout the year, 
the “milk stroke” would decrease considerably, allowing 
greater profitability for the livestock sector. This is largely 
the result of the lack of technical assistance available to 
producers: less than 5% of them have continuous training 
and assistance.

ResCA NICARAGUA: COLLABORATIVE 
ALLIANCES FOR A MORE RESILIENT 
RANCHING SECTOR

One solution to a more resilient and productive ranching 
in Nicaragua is possible through the establishment of 
silvopastoral systems: production systems that combine 
livestock with grasslands and trees in the same plot. 
Silvopastoral Systems (SPS) contribute to soil conservation 
and offer shade and additional food for livestock, 
thereby increasing animal welfare, their productivity and 
strengthening their resilience to climate change. Also, 
SPS enable higher quality milk that benefit processors and 
consumers.

In the period 2018 to 2021, TechnoServe in alliance with 
partners The Nature Conservancy (TNC), LALA Nicaragua 
and CIPAV Colombia implemented the ResCA Nicaragua 
program with the objective of increasing the resilience of 
700 dual-purpose livestock farmers in the departments of 
Boaco and Matagalpa.
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  A COMPREHENSIVE APPROACH

ResCA Nicaragua developed the 
following components to enhance the 
resilience of local smallholder farmers 
under a market-oriented model.

1. Capacity building to improve 
productivity, quality and resilience

2. Strengthening of farmers’ groups 
and organizations

3. Co-investment and finance

4. Corporate engagement

5. MEL 

6. Traceability to foster quality and 
sustainability

1. CAPACITY BUILDING TO IMPROVE 
PRODUCTIVITY, QUALITY, AND RESILIENCE

Improved capacities for farmers and their families
ResCA Nicaragua, supported by TechnoServe’s CREATE2  (an adult 

learning methodology) for technical assistance and CIPAV’s decade-
long experience on sustainable ranching and silvopastoral system 
research selected and trained more than 700 farmer families through 
a training curriculum structured in modules, complemented with field 
days, and focused on a learn-by-doing approach. 

In March 2020, the ResCA Nicaragua team agreed to cease in-
person trainings and activities because of the COVID-19 pandemic. 
Nonetheless, COVID-19 provided the incentives to develop other 
training methods that have proven successful: the project was 
adapted to a blended training program developing short technical 
videos, that were shared through WhatsApp groups with a specific 
schedule. Due to a good acceptance of the ResCA blended training 
program (in person distance) by the farmers, the project continued 
entering direct and indirect beneficiaries, so more farmers could get 
access to fresh and important technical content to manage more 
resiliently and better their livestock farms.

Capacity building for the implementation of silvopastoral systems 
was complemented with other livestock and farm management 
practices, financial skills, and production record-keeping. The 
trainings encouraged the producers to do an adequate and sustainable 
management of the landscapes, through the management of 
hydrographic basins and forests. This translated into greater water 
availability, better soils by adjusting animal load and tree cover, all of 
which are essential to increase productivity and resilience

Establishment of model farms 
TechnoServe and CIPAV established 36 model farms where ResCA 

Nicaragua coinvested at a 50% project-farmer match with inputs and 
equipment with farmers to develop these systems. Local Nicaraguan 
farmers within the community have trained their neighboring 
farmers at these model farms. This methodology increases the 
adoption rate of innovations by allowing farmers to practice what 
they learn, observing the cumulative effects of adopting silvopastoral 
technologies, and deciding what practices and technologies best fit 
their needs to implement back in their productive units.

2 CREATE is the acronym for Connect, Reflect, Engage, Activate, Test and Try out, Energyze.
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To date

 68% OF THE 
INVESTMENT
has come from model farm 
owners

2. STRENGTHENING OF FARMERS’ GROUPS AND 
ORGANIZATIONS

ResCA’s work in Nicaragua was based on trust and collaboration with farmers 
and their families, which are   milk producers affiliated to dairy cooperatives that 
at the same time deliver the milk to LALA. Working with cooperatives allows 
economies of scale and a comprehensive strengthening of LALA’s supply chain, 
having greater control over the volume and quality of milk.

With technical support from CIPAV, ResCA Nicaragua provided training to 
members from six cooperatives3 and helped them develop their own climate 
resilience plans. Each plan included activities detailing how cooperatives, their 
members, suppliers, and communities can implement policies to better face the 
adverse effects of climate change on dairy farming in their areas. TechnoServe 
helped them integrate these action plans with their business models, so that 
cooperatives can focus on implementing a comprehensive plan, over the next 
three years, to improve their resilience and strengthen their business model of 
supplying milk to LALA. It also allowed the development of additional services 
such as the sale of agro-inputs in areas where cooperatives did not previously 
do, allowing greater income.

Finally, the Project established a collaboration agreement with the National 
Livestock Commission of Nicaragua (CONAGAN) to join efforts in capacity 
building strategies for expanding silvopastoral systems.  Andrological 
evaluations of 373 bulls were conducted, benefiting 160 farmers of the San Jose 
Cooperative in Rio Blanco, the San Francisco Cooperative in Camoapa, the Cerro 
Alegre Cooperative in San Jose de los Remates, the NICACENTRO Cooperative 
in Matiguas, and the Esquipulas Cooperative in Esquipulas, Matagalpa. These 
evaluations allowed participating farmers to make better decisions to increase 
cow reproductive rates, which will result in better productivity and higher sales.

3. CO-INVESTMENT AND FINANCE

Agreements with farmers to co-invest and improve farms
ResCA Nicaragua fostered cooperative agreements with regular and model 

farms to develop and establish improvement plans based on co-investment with 
them. This was a significant commitment on behalf of Nicaraguan ranchers, 
who placed their trust in ResCA’s objectives. By doing so, they bet against the 
potential risk that these investments and modifications to their property won’t 
work. Fortunately, TNC and CIPAV’s science has shown these systems to be 
successful. To date, 68% of investment has come from model farm owners. 
Additionally, the Project developed 23 farm improvement plans to co-invest 
in building milking galleys and establish water systems, for which 46% of 
investments came from farmers. The project made the final investments in 4 
farms with electric fences and 9 farms with water systems.

3 CAES, CASANJO, San Felipe, San Francisco, Cerro Alegre, and NICACENTRO
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Access to Finance
ResCA facilitated the interaction with lenders, since 

access to finance is a key element to improve farmers’ 
capacity to adopt recommended practices. The Project 
developed a financial study and approached two financial 
allies, Local Development Fund (Fondo para el Desarrollo 
Local-FDL) and FUNDESER looking to promote a tailor-
made silvopastoral system financial product. In particular, 
the Project signed a MOU with FDL, a microfinance lender, 
to promote access to finance with ResCA Nicaragua 
farmers so that they can adopt recommended practices. 
The Project facilitated loans to 40 farmers with a value of 
US$153,064.00 between 2018 and 2021. While this amount 
is still not very significant, the facilitation of loans by ResCA 
Nicaragua represented an important achievement, since 
most agricultural lending ceased since the start of the 
socio-political and economic crisis in April 2018. ResCA 
Nicaragua influenced to lower interest rates with the 
agreement between TechnoServe and FDL, reducing rates 
from 36% to 24% per year, delivering benefits directly to 
these 40 farmers.

4. CORPORATE ENGAGEMENT

LALA Group joined the Project as an anchor firm, to 
strengthen the partnership with producers that it sources 
from and improve its supply of quality and sustainable milk. 
LALA is a key actor with the influence that can motivate 
farmers to adopt better practices. 

ResCA Nicaragua established an agreement with LALA, 
for the provision of quality milk through the cooperatives 
participating in the Project. Due to their market power 
and economic strength in Nicaragua and Central America 
as the region’s largest milk processor, LALA has the 
potential to set market incentives that motivate farmers to 
adopt recommended silvopastoral practices that improve 
the quality of milk and foster sustainability outcomes. 
Finally, LALA is also an active promoter and partner for 
the development of the traceability and quality system 
(SINACALE) that is being promoted by the Dairy Sector 
National Chamber of Nicaragua (CANISLAC) and which 
ResCA has made additional investments to strengthen and 
facilitate the development of this pioneering tool, including 
environmental indicators within the quality indicators.

5. MONITORING, EVALUATION AND 
LEARNING (MEL) PLAN AND SYSTEM

ResCA Nicaragua developed and implemented a 
Monitoring, Evaluation, and Learning (MEL) plan and 
platform, collecting information related to training 
participation, measurement of practice adoption, and 
investments on model farms. Also, the project collected 
information regarding Greenhouse Gas emissions and 
mitigation potential, using FAO’s Global Livestock 
Environmental Assessment Model (GLEAM-i).    

A robust MEL system is an element frequently 
overlooked in development projects. In this case, in addition 
to covering and evaluating the Project management and its 
indicators, such as: Productivity increase - 13% (liters/cow/
day); 19.7% (liters/he/year); 17% of women participating 
in trainings; 19% Farmers Income increases and 83% of 
farmers adopting good silvopastoral practices. The ResCA 
Nicaragua MEL Plan and System represents a best practice 
to be shared with other ResCA projects and with partners 
in the region.

19.7% P r o d u c t i v i t y  i n c r e a s eLITERS/
HA/YEAR

17% P a r t i c i p a t i o n  i n  t r a i n i n g sWOMEN

19% F a r m e r s  i n c o m e  i n c r e a s e

83% A d o p t i n g  g o o d  
s i l v o p a s t o r a l  p r a c t i c e sOF FARMERS
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KEY RESULTS

34,647 ha 

Area under improved 
management

593 

Farms implementing 
SPS

811  

Farmers and 
families

IMPROVED CAPACITIES 13%

increase 
( liters/cow/day)

PRODUCTIVITY INCREASE

100% 

less rejected 
deliveries

QUALITY IMPROVEMENT

increase 
( liters/ ha/year)

PRODUCTIVITY INCREASE19.7% 

       TRADE AND ACCESS TO MARKETS

 - LALA joined the Project as an anchor firm to partner with farmer cooperatives and strengthen its supply of 
quality and sustainable milk. 

 - ResCA Nicaragua established an ambitious collaboration with the Dairy Sector National Chamber in Nicaragua 
(CANISLAC) to develop and expand a traceability and quality system (SINACALE) that includes sustainability 
criteria for milk production in the country. It represents a transforming instrument for sustainability and 
competitiveness in the Nicaraguan dairy industry. LALA participates as an active promoter.

  INCREASED SUSTAINABLE AND CLIMATE RESILIENT PRODUCTIVITY

 - 593 farmers adopted silvopastoral practices recommended by the Project. 

 - 83% of farmers that participated in trainings on climate change and Sustainable landscapes adopted improved 
practices for conservation of ecosystems and adaptation to climate change. 

 - Productivity has increased by at least 19.7% liters/ha/year in participating farms; 2018: 559.53 and 2020: 
669.59.

 - Improved milk quality in farms and collection centers ensured a 100% reduction in milk deliveries to 
cooperatives that are denied based on low quality.

 - Capacity building reached 811 registered producer families distributed across 711 farms. Improved capacities 
include water and resource management, milk quality, forage conservation, animal management and record-
keeping, which is an important weakness and challenge for farmers.
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Next steps
While demonstrative farms and 

pilots have proven successful in 
the project, the next step would 
be to ensure uptake from many 
producers and cooperatives across 
the region.  The topics in light green 
in the figure suggest a solid pathway, 
that is, actions promoted by ResCA 
Nicaragua have set a solid baseline 
for sustainability in the intervention. 
Boxes with no color represent topics 
that have not been considered yet.  
Planning and regulation in this graph 
refer mostly to private stakeholders 
and their increased capacity to plan 
and manage farms and cooperatives.

The designed MEL plan will be key 
in understanding better how El Niño, 
La Niña and other climate related 
stressors impact productivity. 

Likewise, in combination with the 
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traceability system, project partners can in the short term visualize the result of their investment.  It is important that 
communication with all the involved, farmers and stakeholders across the value chain remains active, particularly during 
climate stressing periods, to better understand how both the practices and the actors are responding to them.

   ALLIANCES FOR AGRICULTURAL AND ENVIRONMENTAL MANAGEMENT

 - ResCA Nicaragua established 36 collaborative agreements to establish model farms, in co-investment with 
farmers to showcase silvopastoral systems. To date, co-investment reached USD$139,395; 68% coming from 
farmers. 

 - Loans reached 40 farmers, with a value of US$153,064.00. In spite that the amount is still not very significant, 
the facilitation of loans by ResCA Nicaragua represents an important achievement, since most agricultural 
lending ceased since the start of the socio-political and economic crisis in April 2018. 

 - Alliance with national chamber CONAGAN, to perform andrological examinations on 373 bulls from 
Matagalpa and Boaco, so farmers know the level of fertility, and if they needed to change bulls. 

 - The climate change resiliency plans developed with six cooperatives and one chamber (FAGANIC) provide 
detail on how these organizations, their members, suppliers, and communities can implement measures to 
better face the adverse effects of climate change on dairy farming in their areas.  These planning tools are 
integrated into the cooperatives’ business models, to improve their resilience and strengthen their provision 
capacity for LALA. 
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  BALANCING ECOLOGICAL AND SOCIO-
ECONOMIC BENEFITS

ResCA OSPESCA developed the following 
components to increase the capacities at the 
regional and national level of the Caribbean Spiny 
Lobster fisheries with the specific goal of achieving 
its sustainability and climate resilience.

1. Adoption and implementation of the Caribbean 
Spiny Lobster Fishery Regional Management 
Plan (MARPLESCA Plan).

2. Promotion and implementation of a traceability 
system for products from the Caribbean Spiny 
Lobster Fishery.

The challenge
For a large number of Caribbean countries, the 

Caribbean Spiny Lobster, Panulirus argus, is a fishery that 
generates approximately $US 456 million in annual income 
and a livelihood for 25,800 families, considering capture, 
processing and commercialization.1 The United States 
receives 90% of exports and the Caribbean Spiny Lobster is 
considered an important commercial product.2 

However, the Caribbean Spiny Lobster faces great 
challenges, including illegal, unreported, and unregulated 
(IUU) fishing, the lack of consistent and standardized 
methods throughout the region, and a limited capacity for 
data collection and analysis. Currently, it is still difficult 
to accurately assess the true magnitude of overfishing; 
yet, it is widely recognized that, in absence of better 
planning and management, the sector may face significant 
overexploitation in the next decade.

Illegal fishing and illegal trade are seen as major threats 
to sustainability and a source of conflict amongst fishermen, 
stakeholders and countries. Despite growing interest in 
implementing a traceability system, national production 
data often does not specify the product’s source and 
fishing methods. The development and implementation of 
a traceability system for Caribbean Spiny Lobster products 
will enable countries to meet ever-increasing international 
and national trade requirements, as well as to ensure health 
and food safety.

Yet, environmental constraints exist, as climate change 
is expected to continue affecting fisheries and aquaculture 
through acidification, changes in sea temperatures and 
circulation patterns, frequency and severity of extreme 
hurricanes and weather events, and increased sea level rise. 
These impacts will affect productivity, costs, habitats, and 
food networks, therefore putting at risk the livelihoods and 
safety of fishing communities.3

1 Ehrhardt, N. M. (2005). Population dynamic characteristics and sustainability mechanisms in key Western Central Atlantic spiny lobster, Panulirus argus, fisheries. Bulletin of Marine 
Science, 76(2), 501-526.

2 Kimmel, J., & Rueter, J. (2008). Proposed fisheries management for Caribbean spiny lobster in the US Caribbean: minimum size for imports. Proceedings of the 60th Gulf and Caribbean 
Fisheries Institute. Punta Cana, Dominican Republic.

3 Shelton, C. (2014). Climate change adaptation in fisheries and aquaculture: Compilation of initial examples. FAO Fisheries and Aquaculture Circular, (8088), I.

4 Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua and Panama.

5 Dominican Republic was not part of the ResCA Project but through other funded projects, synergies were created via OSPESCA to scale this work.

ResCA OSPESCA: INCREASED CAPACITIES 
TOWARDS SUSTAINABILITY AND CLIMATE 
RESILIENCE.

ResCA identified the opportunity for collaboration 
and harmonization amongst member countries of the 
Organization of the Fisheries and Aquaculture Sector of 
the Central American Isthmus (OSPESCA)4 to improve 
fisheries data, to prevent and discourage IUU fishing, and 
to improve institutional capacities. Belize, Costa Rica, El 
Salvador, Guatemala, Honduras, Nicaragua and Panama 
were part of the Project with the objective to define 
agreements and implement alternative Ecosystem based 
Adaptation (EbA) strategies through regional cooperation 
that overcame “business as usual” practices.5 The Project 
included a variety of policy and governance actions and 
specific technical support for managing the increasing 
pressure on fisheries.
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The way forward for enhanced resilience

1. CARIBBEAN SPINY LOBSTER FISHERY 
REGIONAL MANAGEMENT PLAN 
(MARPLESCA PLAN)

The main objective of ResCA OSPESCA was to increase 
regional and national capacities towards sustainability and 
climate resilience of the Caribbean Spiny Lobster fishery in 
the Central American Integration System (SICA) countries 
by establishing integrated, improved and harmonized 
governance arrangements, improved fisheries data and 
supporting systems. In this sense, the Project collaborated 
in the promotion, adoption and implementation of the 
MARPLESCA Plan. 

The first draft of the MARPLESCA Plan was developed 
in 2012 through a participatory process throughout the 
Central American region and provided the basis for ResCA 
lobster management and stock assessment. ResCA 
OSPESCA updated the 2012 Management Plan to ensure 
EbA strategies were incorporated. First, the updated 
management plan was presented to a multi-stakeholder 
working group on the Caribbean Spiny Lobster for technical 
review,6 and later it was presented to regional cooperation 
authorities, to secure adoption and in accordance with their 
respective internal procedures. 

The adoption of the MARPLESCA Plan, was based 
on an agreement of SICA countries to improve specific 
management practices and actions, particularly: 

Adoption was guaranteed by the current Interim 
Fisheries Coordination Mechanism for the sustainable use 
of Caribbean Fisheries, which is composed of FAO, the 

6 Integrated by the regional cooperation authorities: Caribbean Fisheries Management Council (CFMC), Regional Mechanism for Caribbean Fisheries (CRFM), Food and Agriculture 
Organization of the United Nations (FAO).

7 In Guatemala, studies were conducted on the number of fishermen, catch volumes, prices, and commercialization. Meanwhile, in Panama, work was carried out on the study of the 
productive and climatic conditions that allow for the establishment of the situational context of the Caribbean lobster fishery in the coastal area of the Ngäge Buglé and Bocas del Toro 
province.

Regional Mechanism for Caribbean Fisheries (CRFM) and 
OSPESCA.

As part of the SICA, OSPESCA has a governance model 
based on the principle of regional cooperation fostered by 
SICA and was able to include relevant stakeholders and 
perform consultation processes for drafting and approving 
the MARPLESCA Plan. OSPESCA, due to its role within the 
SICA, was a key institution to ensure the technical procedure 
and policy negotiation process for the MARPLESCA Plan 
was approved. 

Enhanced capacity for data-driven knowledge/ 
management of the Caribbean Spiny Lobster 
fishery

As part of the MARPLESCA Plan, ResCA OSPESCA 
promoted and supported several activities and processes:

 - The Project supported studies examining the 
state of fisheries and the collection of data 
in Guatemala and Panama,7 to support the 
proposed modifications to Regulation OSP-02-
09 for the Regional Caribbean Spiny Lobster 
Fisheries Plan. 

  The harmonization of data collection and data 

analysis for stock assessment purposes

  The development of traceability standards to 

ensure food safety and prevent (IUU) fishing
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 - In a collaborative effort with the Fisheries of 
Caribbean Spiny Lobster Ecosystem Approach 
subproject (Ecolangosta+), ResCA OSPESCA 
participated in the analysis of proposals for the 
modifications to Regulation OSP 02-09, and 
SICA’s Council of Ministers for Fisheries and 
Aquaculture approved the modifications and 
relevant updates to those regulations.

 - The Project developed a digital information 
platform for the evaluation of Caribbean 
Spiny Lobster stocks, and 13 technicians from 
aquaculture and fisheries institutions of the 
OSPESCA member countries were trained.

 - Through workshops, training and the execution 
of pilot projects, the guidelines for data 
collection regarding artisanal spiny lobster 
fishing were established for Costa Rica, 
Guatemala and Panama. 

2. PROMOTION AND IMPLEMENTATION 
OF THE TRACEABILITY SYSTEM FOR 
PRODUCTS FROM THE CARIBBEAN SPINY 
LOBSTER FISHERY

ResCA OSPESCA developed a standard regional 
traceability system with a dual purpose: to meet the 
demands of local and international markets on food 
safety for the Caribbean Spiny Lobster, and to prevent IUU 
fishing. This Regional Traceability System for Aquaculture 
and Fishing was based on the Agreement between the 
International Regional Organization for Agricultural Health 
(OIRSA) and OSPESCA.

The standard requires a registry of fishermen, vessels 
and processing plants and the reporting and use of labels 

to monitor the entire chain of custody from the sea to the 
final destination market. In this sense, the implementation 
of the traceability system helps countries to export fishery 
products to international markets in Europe, Asia and 
the USA, and it is a key component to curb illegal trade 
practices. This standard helps fill data gaps on landings and 
fishery practices and will also help to obtain data for stock 
assessment purposes. Furthermore, the standardization 
of data using the traceability system will enable the 
comparison of results among countries.

OIRSA has already developed other regional traceability 
standards for value chains such as cattle, beekeeping and 
pork in a computer system known as TRAZAR-AGRO. 
A digital platform was also built within ResCA OSPESCA 
to host the Regional Traceability Standard and System 
for Caribbean Spiny Lobster within the framework of 
TRAZAR-AGRO. Additionally, further work is being done 
on developing a mobile application.

By utilizing these experiences, the traceability system 
was socialized with fishermen, processors, traders, and 
authorities responsible for fisheries and food safety in Belize, 
Honduras and Nicaragua. In Honduras, with the support 
of the National Aquaculture Association of Honduras 
(ANDAH), a pilot of the system was carried out and an 
agreement was established between the government and 
OIRSA for its implementation. 

At the regional level, the Regional Traceability Standard 
for Aquaculture and Fisheries was approved technically and 
is legally bounding since it is part of the Agreement OIRSA-
OSPESCA: OIRSA’s technical commission has recommended 
its implementation. However, due to mobility restrictions as 
a result of COVID-19, the protocolary approval scheduled 
for March 2020 was postponed and will occur after the life 
of project.
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Lobster Fishery 
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Plan (MARPLES CA 
Plan) adopted by the 
SICA countries

37

Institutions 
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capacities

PEOPLE WITH IMPROVED 
CAPACITY

84 

 INCREASED SUSTAINABLE AND CLIMATE RESILIENT PRODUCTIVITY

 - A national and regional Database System is in place, as well as a digital information system for its operation. 
Particularly, the lobster stock monitoring system is now harmonized, and the same information platform is 
available for the assessment of fisheries, thus allowing for countries to now use the same tool to define sizes, 
weights, and lobster populations. 

 - Defined guidelines for data collection on artisanal lobster fishing, with emphasis on Guatemala, Costa Rica 
and Panama.

 - 13 technicians (9 men and 4 women) from the project countries trained in lobster stock assessment 
techniques and 8 to assess artisanal fishing.

       TRADE AND ACCESS TO MARKETS

 - The Regional Aquaculture and Fisheries Traceability Standard was put in place. It was approved technically 
and has the recommendation for its approval by the International Regional Committee for Agricultural Health 
(CIRSA), which due to COVID-19 mobility restrictions will take place after life of project.

 - Development of the digital platform for the Regional Aquaculture and Fisheries Traceability Standard, which 
was incorporated into the regional agricultural traceability system (OIRSA TRAZAR-AGRO system).

 - The lobster traceability pilot system was implemented in Honduras and the standard was socialized with 
numerous stakeholders throughout the region.
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 ALLIANCES FOR AGRICULTURAL AND ENVIRONMENTAL MANAGEMENT

 - SICA approved the updated Regulation OSP-02-09 for the regional planning policy of the Caribbean Spiny 
Lobster (Panulirus argus). ResCA OSPESCA supported the analysis for updating this important Regulation.

 - Harmonization of data collection formats regarding landings, fishing effort, biological and socioeconomic 
characteristics; features that were incorporated into the MARPLESCA Regional Plan.

 - Adoption of the Caribbean Spiny Lobster Fishery Regional Management Plan (MARPLESCA Plan) by the SICA 
countries and at the level of the Fisheries Commission for the Western Central Atlantic.

 - Selected activities were implemented and integrated into the MARPLESCA Plan at the national level such as, 
the promotion and monitoring of the regional fishing closure through advertising spots, videos and messages 
on social networks. 

Paradigm shift: the development and implementation of a traceability system for Caribbean Spiny Lobster allowed 
countries to better understand the fishery, manage accordingly and fulfill ever growing international and national trade 
requirements while ensuring health and food safety protocols are met.

-
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The climate resilience pathway 
for Caribbean Spiny Lobster in 
Central America 

The spiny lobster provides livelihood to thousands 
of Central American coastal communities, not only 
fisher communities but stakeholders across the 
value chain that ensure the exportation of quality 
products.  Due to the characteristics of the fishery, 
most of the lobster catches are exported, and 
despite a growing market, data regarding the state 
of the fisheries and fishing efforts is outdated and 
scarce.  Part of the challenge in understanding the 
species status is the lack of organized and shared 
traceability systems that allow countries to meet the 
international market’s ever-changing standards. 

The spiny lobster is also considered a charismatic species for managing the ecological status of coral reefs and seabeds. 
Unfortunately, the fishery is also associated with damaging fishing practices that could further degrade systems under a 
lot of anthropic and environmental pressures.  Climate change is among those pressures on these ecosystems and specific 
species. Ocean acidification, increased temperature and salinity are considered major threats that impact the Caribbean 
Spiny Lobster.  
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Although the ResCA OSPESCA project outputs did not openly state an assessment of climate risk to the species, 
the habitats, or the fishery, the project was built from such information and the traceability system was identified as a 
priority action to enhance the fisheries resilience.  Harmonizing and improving regional fishery data allows for national 
and regional institutions to propose holistic fishery management strategies that reduce the pressure on the species and 
the ecosystems, and increase Caribbean coral reefs and seagrass meadows capacity to respond to disturbances, including 
climate change. The ResCA OSPESCA project aimed to promote EbA, and while these elements have not been specified 
yet, they were included in the updated version of the Regional Management Plan, MARPELSCA, which was socialized with 
relevant stakeholders in the region aiming to increase fisheries governance.

The project considered implementing a focus on enabling mechanisms that are crucial for achieving climate resilience.  
Those mechanisms targeted the sustainability of the fishery as well as the reduction of bad practices that harm the 
ecosystems underpinning the fishery.  

 Along the adaptation process, ResCA OSPESCA focused on information gathering and transformation to provide solid 
information for governance and adequate resources management. 
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ResCA OSPESCA’s actions across the climate adaptation process focused on the enabling mechanisms for climate adaptation 
of the lobster fishery and ecosystems supporting it.  Enabling mechanisms such as the regional management plan, institutional 
capacity building and harmonizing data associated to the fishery, among others, have components that will facilitate adaptation 
actions across the entire pathway, from adequate management to resources to spiny lobster fishery’s transformation, including 
vulnerability reduction and innovation and learning.

ResCA OSPESCA

Interventions and the spiny lobster fishery adaptation process
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Next steps
The ResCA OSPESCA project 

focused on required enabling 
mechanisms that facilitate the 
adaptation process. In the figure, solid 
green represents greater success, 
light green initial efforts towards 
success, and light yellow represents 
those topics with less information.  
For OSPESCA, this could be due to 
other projects (not ResCA) possibly 
approaching more directly the risks 
and the fishery.

In Central America, spiny lobster 
is perceived to be overfished and 
there is not a clear understanding of 
the status of the fishery because the 
data collected (when collected) by 
the countries is not standardized. It is 
likely that climate change will increase 
the pressure on these resources, both 
due to direct impacts to the fishery 

Topics related to building climate resilience in agricultural production & fisheries in 
ResCA Areas addressed by OSPESCA in the lobster fishery in Central America.
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and ecosystems supporting it, but also due to further impacts on fishing communities sourcing them. 

The full implementation of the fishery management plan and the traceability scheme will allow countries to better 
manage the resource, by further understanding their population dynamics, fishing pressure and reducing illegal catches.  
Information gathering, management and transformation will allow for better decision making across the entire value chain 
and related planning authorities. 
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in Honduras. The sampling strategy designed was random-stratified, based on 
the land use cover map (ICF, 20181) over pastures/crops and coffee plantations. 
Through this strategy, 220 samples were collected at identified locations with 
CIAT, measuring the percentage of organic carbon, bulk density, total carbon 
density and texture and sent to local laboratories for analysis. As a result of this 
study, two conclusions on the data were determined: the average percentage of 
SOC in coffee plantations is 8.89% and in pastures/crops is 7.86% and the total 
carbon density for coffee plantations is 20,504 milligrams per hectare (mg/ha) 
while for pastures/crops is 17,079 mg/ha. The establishment of this baseline is 
extremely valuable for any future soil organic carbon projects in Honduras, as 
this is the first step in the future to be able to consolidate potential SOC projects 
in the country and potentially in the region.

1 Instituto  de  Conservación  Forestal (ICF). (2018).  Forest  Map  and  Land  Cover  in  the  Republic of Honduras 2018, 
with the technical and financial support of the UN-REDD Program
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Baseline assessment of Soil Organic Carbon (SOC) in San Juan 
Intibucá, Honduras

During the implementation of the ResCA Program, the emerging solution of soil organic carbon began to take further 
importance as a potential natural climate solution with the potential to increase carbon sequestration and finance 
climate-smart agriculture. One such financial mechanism is via carbon payments, which can  be a potential revenue 
stream if designed correctly. Through the implementation of ResCA, several partners highlighted the need to assess 
these opportunities for climate mitigation in ResCA project sites, to explore sustainable financial access to smallholder 
producers beyond the life of program. 

In 2021, the ResCA TNC Regional Team conducted a baseline assessment of soil carbon stocks, in conjunction with local 
partner CIAT, in four villages participating in ResCA Honduras in the San Juan municipality, within the department of Intibucá  
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  Saturation: carbon storage in the soil is 

limited since there is a maximum organic 

carbon retention, which means that SOC 

does not increase indefinitely. Because 

of this, the rate at which soils store 

additional carbon begins to decline after 

a few decades and will eventually reach 

a new stable state when a larger carbon 

pool is achieved (Bossio et al., 2020).

  Additionality: carbon emissions 

reductions must be guaranteed through 

own activities developed in an offset 

project; indirect reductions cannot be 

attributed as additionality generated by 

the project.

  Permanence: it must be guaranteed that 

permanent carbon sequestration occurs 

in the soil, thus making it necessary to 

regularly implement the management 

practices that encourage carbon capture 

to guarantee these carbon stocks. 

An alternative to address the non-

permanence of carbon in the soil is to 

establish carbon buffer stocks to secure 

the credits generated, implemented by 

most voluntary carbon markets.

  Reallocation: some offset projects develop 

certain practices that move carbon from 

one place to another (use of fertilizers, 

soil amendments, among others), yet 

it only moves one amount of carbon 

placed inside the system and does not 

correspond mainly to an additional carbon 

reduction or capture.

THE ANALYSIS OF SOC STOCKS IN HONDURAS 
WERE ACCOMPANIED BY AN ANALYSIS OF THE 
IMPLEMENTATION CHALLENGES OF VOLUNTARY SOIL 
CARBON OFFSET PROJECTS:

Soil is an important natural carbon stock, and its content will 
depend on the type of soil, physical, chemical and biological 
characteristics, as well as the climate and the productive 
practices that are developed in it. Despite the scientific 
consensus on the potential and multiple benefits of SOC 
storage and sequestration for climate change mitigation, it 
remains limited in practice (Bossio et al., 20202)  and with 
many challenges. 

ADDITIONAL CHALLENGES IN THE VOLUNTARY CARBON 
OFFSET MARKETS:

  Costs: one of the biggest challenges is the cost of 

obtaining certification for carbon standards (Trethewy, 

2012)3. This cost can vary according to the characteristics 

and scope of the project, its location, and the technology 

to be used. Additionally, these costs must consider in 

advance that the income generated is obtained once the 

project has commercialized the credits. For this reason, 

it is essential to develop an economic viability analysis 

to determine risks and potential returns for participating 

producers.

  Time investment: Another important barrier for projects 

to progress are the extensive time and human resources 

investments, since the operational and implementation 

capacities are high. Obtaining certification for a carbon 

standard can often take a few years and the verification 

process takes place once the project has been certified, 

and this step also takes considerable time.

  Financial risks: the income obtained through carbon 

credits may not always manage to finance the total costs 

of the project’s certification process. This situation occurs 

most of the time in micro-scale compensation projects. 

These projects present higher financial risks, particularly 

in the early stages (feasibility analysis and design) if the 

project fails to obtain the desired certification.

2  Bossio, D. A., Cook-Patton, S. C., Ellis, P. W., Fargione, J., Sanderman, J., Smith, P., … Griscom, 
B. W. (2020). The role of soil carbon in natural climate solutions. Nature Sustainability, (3), 
391–398. https://doi.org/10.1038/s41893-020-0491-z

3 Trethewy, C. Assessing the appropriateness of carbon financing for micro-scale projects in 
terms of capabilities. Journal of Humanitarian Engineering, 2(1), 35–42. (2012). https://doi.
org/10.36479/jhe.v2i1.14

SOME OF THESE CHALLENGES ARE:
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Ecosystem-based Adaptation Pathway

During the evaluation phase of ResCA, and after hearing from partners about the need to draw evidence from Ecosystem 
based Adaptation (EbA) in agriculture to climate resilience, the TNC ResCA Regional team embarked on an analysis to 
provide pathways for mainstreaming biodiversity and ecosystem services into climate smart agriculture projects in the 
region. This analysis developed a conceptual framework of EbA and regenerative agriculture based on the ResCA projects 
and the climate smart agriculture strategy to identify entry points for stakeholders across value chains and countries to 
achieve climate resilience and incorporate biodiversity into their planning processes and practices.

The analysis reviewed EbA in the context of climate change adaptation and climate resilience by reviewing the international 
discourse available. To design the framework for building climate resilience in the agricultural and fisheries sector, the 
analysis incorporated both the TNC strategy and the ongoing ResCA projects to design a five-step adaptation pathway that 
includes: a) planning and diagnosis; b) viable and resilient agricultural practices; c) sustainable production; d) integration 
of biodiversity into farm production and rural planning; e) the biodiversity indicator of how many farms or production 

areas are under ecosystem restoration or 
protection. A useful tool was developed 
with guiding questions for stakeholders to 
determine in the project planning process 
whether their interventions will integrate 
EbA into regenerative agriculture and 
whether ecosystem services are being 
promoted and relate to building climate 
resilience. Specific examples were 
designed for each project, utilizing 
the sustainable livestock production 
projects implemented in Nicaragua and 
El Salvador as examples to showcase 
climate resilience and EbA approaches in 
ResCA and within the dairy value chain. 
Other examples were described in both 
land-based and fisheries-based projects 
of ResCA to provide decision-support 
tools for implementing EbA in the Central 
American Region.

Based on the study commissioned by ResCA TNC Regional and ResCA Honduras for the ResCA Program, the 
establishment of a baseline and the potential benefits, challenges and barriers to overcome have laid the groundwork 
for CIAT and other partners in the region to explore further development of these projects. If successful, these financial 
schemes could provide long-term financing support to producers, assuming the risks are analyzed and mitigated from the 
start.
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Communications
Since the beginning of ResCA, the Regional consortium invested significant 

resources in increasing its communications capacity and consolidating efforts 
around an identity that could unite all partners in the region. The development of 
a branding manual and visual identity guide gave life to this concept, transitioning 
from an internal-facing name of ‘Climate and Food Security in Central America 
(CLIFOS)’ to an external-facing name of ‘Resilient Central America (ResCA)’ 
which was chosen amongst consortium partners. This logo was able to distinguish 
the work at a regional level and was applied locally within each country and 
project. By designing a recognizable brand, the regional communications team 
thus embarked on a comprehensive communications strategy which included 
audience mapping, narrative and message design, channel segmentation and 
targeted communications campaigns. To accompany this strategy, the ResCA 
Program designed a suite of communications materials, which included 
infographics, fact sheets, brochures, blogs, articles, press releases and photo 
vaults housed on the digital platform www.resilientcentralamerica.org.

Through the implementation of targeted communications campaigns, the 
Program also opened two strategic communications channels - Facebook 
and Twitter - in order to reach diverse audiences; local producers and rural 
communities via Facebook and policymakers and thought leaders via Twitter; 
with the goal to drive traffic to content housed on the digital website. These 
campaigns drove immediate results for the communications strategy of ResCA, 
increasing monthly traffic to the website of 2,182 visitors and increasing 
time spent on the website and a reduction of page drops.1 For Facebook, the 
communications strategy increased the community from 273 in the first few 
years to 930 in just over one year, increasing reach and interactions on the site. 
For Twitter, the community grew from 337 to 726 people, improving impressions 
and interactions amongst users on the platform.

After designing the communications strategy to grow a regional audience 
base, the communications team designed dedicated communications strategies, 
called ‘mini-campaigns’, for each of the (7) ResCA projects to drive further 
visibility and awareness in the ResCA countries and to engage wider users of the 
technical practices, policies and trainings being implemented in each country. 
These mini-campaigns also utilized more multimedia materials, such as longer 
videos (3-4 minutes) and social-media adapted short videos that could be viewed 
on mobile devices. At the same time, the communications team experimented 
on a communications pilot that took advantage of a growing communications 
channel in Latin America, the chat-based mobile platform WhatsApp. After 
surveys with several of the ResCA partners on the inter-country exchanges, 
in 2019 the team rolled out a weekly podcast titled, ‘ResCA Weekly’. This 
WhatsApp business group sent out weekly audio podcasts around 4-5 minutes 
sharing updates from each of the projects, highlighting key events in the region 

1 Page drops are characterized by the amount of visitors to the website who arrive and immediately close or leave the site. 
By reducing the number of page drops, this ensures content is engaging and capturing audiences attention.

2,182 
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http://www.resilientcentralamerica.org
https://www.facebook.com/ResilienteCA/
https://twitter.com/resilienteca?lang=es
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and showcasing news clips relevant to Central America 
and the sector. This group began with approximately 60 
participants and quickly grew to over 100 participants with 
very favorable receival rates.2 This pilot success has led 
the podcast to continue beyond the life of the project by 
TNC investing own funds with the goal of integrating this 
medium into other local projects implementing resilience 
and regenerative agricultural and fisheries projects in the 
region. 

Lastly, upon the closing of the Program, the team 
designed a suite of communications materials for the 
final ResCA communication strategy in the final year of 
implementation. This strategy’s goal was to communicate 
the final results and achievements of each project, through 
targeted communications campaigns and via the creation 
of a virtual 3D tour on the ResCA website to interactively 
allow users to learn about ResCA’s achievements in a 
virtual format. A regional-wide video was created in both 
English and Spanish to highlight the regional importance 
of the Program and a digital toolbox platform ‘ResCA 
Toolbox’ was created to feature all of the technical 
content for practitioners to reference, cite and utilize post-
ResCA. This toolbox serves as a wikipedia of information 
curated to promote regenerative ranching agriculture and 
fisheries practices in the Central America region and can 
be accessed free of charge. In summary, the efforts and 

2 Receival rates refer to the number of WhatsApp Business Group participants listening 
to the audio messages.

resources invested by ResCA in communications help serve 
as a model for raising awareness and visibility to climate 
vulnerabilities in the region and the nature-based solutions 
promoted by TNC and partners, while also encouraging 
other organizations (CRS, TechnoServe) to implement 
similar communications strategies for their respective 
organizations.

Platforms and Systemic Change 
Analysis of ResCA

In 2019, ResCA TNC Regional hosted a workshop with 
all ResCA partners in Guatemala to identify sustainability 
gaps and to undergo an analysis of the ResCA program’s 
interventions that have the potential to target systemic 
change. These interventions, in both governmental and 
corporate sectors, were identified as vehicles to bring 
durable climate adaptation solutions to small and medium 
farmers and fishers and production chains in Central 
America.  The workshop identified systemic leverage 
mechanisms to achieve this degree of change and identified 
specific gaps, such as the lack of social and environmental 
responsibility within agricultural and fisheries value chains, 
to target within the remaining years of ResCA.  

This approach for how to involve partners and build 
support within the ResCA program led the team to 
investigate the creation of a multi-stakeholder collaboration 
around collective initiatives. After first discussing a regional-
wide platform across five countries, the team shifted focus 
towards one specific value chain - dairy - with the potential 
to scale to other countries and help mitigate the expansion of 
ranching into the region’s natural areas. Utilizing the ResCA 
Nicaragua example of sustainable livestock and the multi-
stakeholder consortium created via ResCA in 2018, the team 
analyzed the potential for a collaborative platform to drive the 
adoption of sustainable silvopastoral practices and provide 
greater economic resilience to dairy farmers in Nicaragua.

This analysis first began with a contextual background 
of the literature on multi-stakeholder collaborations and 
a suggested roadmap to take action on these collective 
initiatives. These innovative approaches are relatively new 
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to the agricultural sector, but have been utilized in local 
development spaces and have the potential to achieve 
scale and re-route the behavior of malfunctioning systems 
at a more rapid pace than specific piecemeal project-based 
approaches. The study identified five different collaborative 
pathways for scaling private sector engagement, and 
thus, identifying which multi-stakeholder platform was 
most appropriate for the dairy use case. After reviewing 
the five options, the team settled on a multi-stakeholder 
partnership focused on stage two: project-level, financing 
and implementation partnerships, where one corporate 
entity (LALA Group) joins a set of other stakeholders 
(TNC, TechnoServe, CIPAV, CANISLAC) to achieve shared 
objectives within a well-defined project scope.

After deciding the most adequate pathway forward 
for launching a multi-stakeholder partnership, the team 
embarked upon a rigorous planning process to outline 
a roadmap for activities, the definition of a governance 
platform, decision-making tools, roles and responsibilities 
and monitoring and evaluation of the platform. This 
platform design and critical route map was developed 
towards the closing of the ResCA Program and is currently 
being socialized and reviewed for potential adoption in 
Nicaragua within the framework of funding from the project’s 

“
After an inter-exchange visit, a need was 
identified to develop best practices in milk 
production and the design of a quality 
scorecard for dairy production to meet 
international market standards. 

corporate partner. Barring any potential socio-political 
challenges in the country, the team anticipates launching 
this platform with partners in 2022. Nonetheless, the guide 
for setting up a multi-stakeholder partnership and the steps 
needed to achieve this systemic approach is applicable 
to all countries in the region, different value chains and 
advancement in regenerative agriculture, and thus provides 
a clear framework for multiple ResCA actors to adopt similar 
approaches in future programming activities.

Regenerative Ranching Tools

As described in the efforts to consolidate actors in 
Nicaragua around a regenerative ranching platform, several 
initiatives were undertaken from the regional team to 
address gaps identified by ResCA TNC Regional. After an 
inter-exchange visit, a need was identified to develop best 
practices in milk production and the design of a quality 
scorecard for dairy production to meet international market 
standards. This led to an external analysis with ResCA TNC 
Regional to define environmental criteria and indicators 
for dairy production in Nicaragua, to be used by the six 
participating cooperatives of the ResCA Nicaragua project. 
Additionally, a manual for guidelines in best practices in 
dairy production was also produced and shared with milk 
producers through local partner, TechnoServe.

In further discussions with policymakers, it was 
identified that the environmental criteria and standards 
produced by ResCA TNC Regional had the opportunity 
to be further adopted by the Nicaraguan Dairy Chamber 
(CANISLAC) and turned into concrete standards that 
could be adopted by the market. CANISLAC expressed 
the vulnerabilities faced in Nicaragua, as dairy products 
in regional and national markets are threatened by 
perceived quality standards, a lack of complete data and 
non-compliance with international food regulations, thus 
making dairy ranchers more vulnerable to economic shocks 
on top of already increasing climatic effects. To address this 
long-term threat, CANISLAC began work on implementing 
a digital National Milk Quality System (SINACALE), which 
is an auditable system that complies with international 
standards and promotes competitiveness and greater 
market accessibility. ResCA Nicaragua decided to finance 
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the first phase of the design of this milk traceability system, 
provided the newly designed environmental criteria were 
incorporated, and this initial phase of the platform was 
completed and presented to government officials in June 
2021, taking initial steps to being Central America’s first 
milk traceability system in implementation. Funding is still 
needed for the second phase, but the long-term objective 
of the platform is to have a completed system that rewards 
a ‘pay-for-performance’ scheme where dairy farmers who 
meet environmental and quality standards will see higher 
economic returns for their milk, in turn cascading best 
practices that sequester carbon, restore soils and promote 
agroforestry in dairy production.

To complement the analyses conducted on the ground 
in Nicaragua, the TNC ResCA Regional team also designed 
a business plan for LALA Group to demonstrate to this 
key market actor the economic, social and environmental 
benefits and opportunity-cost for the industry to continue 
investing in sustainable livestock production systems. 
This cost-benefit analysis provided concrete numbers for 
LALA Group to scale up these systems with dairy farmers 
in Nicaragua and shows the sustainability of these business 
models. These three tools were designed to be critical 
elements for the platform, accessible to all participating 
members and available to be utilized across different regions 
and landscapes.

Development of Regenerative Sugar 
Cane in Central America

The ResCA Program encouraged producers in the 
sugarcane sector to implement resilient production 
systems and regenerative agriculture practices to adapt to 
and mitigate the effects of climate change in El Salvador. 
However, the ecological impacts of conventional sugarcane 
production in other countries (Guatemala, Belize, Honduras 
and Nicaragua) has increased significantly and the ResCA 
TNC Regional team identified the need to document a 
case study that could be shared with policymakers and 
stakeholders in the region.

In conjunction with the CIPAV Foundation and ResCA’s 
technical advisors for the FUNDEMAS sugarcane project, 
the Case study on the agroecological production of sugar 

cane through regenerative agricultural practices in El Salvador 
was developed to promote the implementation of this 
productive system across the Central American region. 

Since 2019, pioneering analyses on regenerative sugar 
cane have been carried out based on the agroecological 
bases in El Salvador on the La Veranera and El Camalote 
farms (cane suppliers for the Central Izalco sugar mill), 
and in the El Jícaro farm (supplier of the La Magdalena 
sugar mill). An innovative approach was implemented, by 
integrating diverse regenerative practices in the same plot 
and being able to observe the synergistic benefits. One 
example is the interaction between crop waste and chicken 
manure: the benefit of chicken manure is greater as it is 
covered by waste (due to lower losses due to volatilization) 
and in turn, decomposition of the residues and the fixation 
of nitrogen seeing increases in the biological activity of the 
soil. 

Among the implemented practices were the reduction 
of chemical inputs, manual green harvesting (practices 
that avoid burning), the application of chicken and green 
manure, and biological control. No universal formula exists 
to apply these practices and they must be adjusted for 
each location and circumstances, but the case study from 
El Salvador demonstrated significant benefits that can be 
applied across the region.

While the process of transitioning from traditional 
sugarcane production to regenerative sugar cane production 
is not an overnight fix, the benefits of the agroecological 
approach are significant and evident in the medium and 
long term. While some of these practices could increase 
labor costs, an overall reduction in total costs is achieved 
due to less use of chemical inputs (fertilizers, herbicides), 
less use of water, and a longer productive cycle of the crop. 
At the end, the regenerative system creates a harmonious 
relationship between cane producers, sugar producers, the 
community, and the environment and thus demonstrates 
the need to scale regenerative sugarcane across Central 
America.
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Soil health, regenerative smallholder agriculture and 
resilience

One of ResCA’s main goals was to establish agricultural strategies and 
practices that sustainably increase productivity and resilience in Central 
America’s Dry Corridor, where climate change is concurrent with issues 
related to the vulnerability of rural and indigenous populations, environmental 
degradation, and territorial conflicts. ResCA TNC Regional decided to investigate 
soil health and the uptake of regenerative practices in two countries of the 
Dry Corridor: Guatemala and El Salvador, to meet smallholders involved with 
ResCA to identify possible connections between improved soil health through 
regenerative practices and resilience. Several recurring themes were evident in 
the interviews with farmers, family members, and conversations with promoters 
and field coordinators. 

First, it was clear that soil management practices and improved soil health 
through the adoption of regenerative measures may not be easily separated 
from greater processes of transition to sustainable agroecological production. 
Thus, improved soil health must be seen as part of an interrelated system, all of 
which might impact resilience at varying levels. 

Another recurring factor in the field data suggests that restoring soil health to 
levels that offer measurable and repeated outcomes may take years – along with 
considerable investment. It should therefore be considered that transitioning 
from conventional to regenerative may require more upfront capital from 
the farmer. Regenerative practices often imply the need for greater access to 
resources, specifically organic matter, either through vegetative matter or 
manure fertilizers. This requires financial capital and land; both of which are in 
limited supply in the Central American countryside.

Social capital, a strong social and community fabric, and unity appear to be 
important aspects of scaling-out these practices as well as considering that they 
are part of a complex system. Supporting ancestral practices, crop varieties, 
diets, etc. may be a useful entry point to work on the reintroduction and adoption 
of regenerative practices. 

Building soil health through regenerative practices could have many long-
term benefits, such as forest conservation, recovery of ecological knowledge, 
greater environmental consciousness, and more confidence in smallholder 
systems for food security. In general, regenerative soil management has its 
benefits in terms of resilience that complement, in certain circumstances, other 
elements – land ownership, strong community, external support, empowered 
and knowledgeable farmers – and results in socio-ecological resilience and a 

“
Improved soil health 
must be seen as part of 
an interrelated system, 
all of which might impact 
resilience at varying levels. 

 
”
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likely reduction in outward migration.

Evaluating Water Footprints in Climate-Smart Agricultural Systems

For climate-smart agricultural practices to achieve widescale adoption, they need to account for its water footprint and 
impacts on water sources. Through ResCA’s partner in El Salvador, Catholic Relief Services (CRS), their RAICES project 
had the goal to restore agroecosystem services with a focus on protecting water resources in these agricultural areas. To 
achieve these goals, it was essential to generate awareness to the local population about the benefits that could be obtained 
in terms of water security and soil conservation if good agricultural practices are implemented in coffee plantations and 
basic grain systems. 

To support the involvement of other stakeholders, it is necessary to rely on data, such as metrics and tools, including 
a novel approach designed by CRS, the water balance calculator. ResCA decided to finance a study that would analyse 
restoration, monitoring of vegetation cover, and soil health, and classify coffee plantations and basic grain areas of the 
Cacahuatique Mountain Range in El Salvador. Considering variables such as slope and soil type (geology), it was determined 
that coffee was present in 19% of the area, while basic grains occupied 42%. 
The information collected allowed for local actors to generate a water calculator 
to evaluate the characteristics of the landscape for where good agricultural 
practices are implemented.

The information produced in this analysis was later supplemented with an 
inventory of producers implementing these best practices and considering 
their perceptions. These testimonials from residents of Morazán were utilized 
to demonstrate local success stories in incorporating conservation agricultural 
practices with the goal of further dissemination and scaling across the region, 
showing the benefits that these practices can have on improving on-farm 
conditions for water infiltration and sediment retention while also increasing 
crop yields and economic returns.

Incorporating a Gender Perspective into Central 
America’s Principal Cash Crop: Coffee

One of the main pillars of ResCA is to encourage governments to scale-up 
healthier and more resilient production systems to adapt to and mitigate the 
effects of climate change. ResCA TNC Regional identified Central America’s 
principal export crop of coffee and the issue of gender equity as an area ripe for 
policy development to address economic, social, and environmental resilience. 

TNC conducted a series of policy briefs that were later presented to key 
stakeholders in the region: The Legislative Analysis for Coffee Value Chains with 
Gender Equity and Free of Child Labor in Central America identified existing gaps 
in the policies and laws in each country on the issue of gender inclusion and 
protection of children against child labor. Some laws and public policies in 
the region consider aspects of gender inequality; however, governments must 
close certain legal gaps such as women’s lack of access and control of assets, 
ownership of land and housing, and access to credit and financial services to 
create equity in the sector.  Additionally, governments must ensure the creation 

Smallholders involved 
with ResCA identified 
possible connections 
between improved

SOIL HEALTH 
through regenerative 
practices and resilience.
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of new comprehensive public policies to protect minors, 
and to ensure the regulations related to the minimum age 
to work. 

Another policy recommendation guide was the Best 
Practices for Coffee Value Chains with Full Gender Equity and 
Free of Child Labor in Central America report, which looked 
at best practices taking place in coffee-producing countries 
in the region that promote gender equality and eliminate 
child labor in the sector. Women are overrepresented 
in the initial strata of the chains, requiring more work 
with very low incomes, and children are exposed to long 
hours of strenuous work, preventing them from attending 
school and furthering the educational cycle. Each 
existing best practice shows it is possible to maintain an 
acceptable production and at the same time, invest in the 
environment and in the livelihood of the producers and 
their families. Investments in regenerative agricultural 
practices, knowledge management, and agroecological 
techniques; and intermediation in the market, subsidies and 
diversification of income sources, will lead to more climate 
change resilience, less economic risk, improvements in 
family incomes, and better options for women and youth.

The policy brief Resilient Coffee Chains to Climate Change 
and Ecosystem Services presented an analysis of relevant 
existing practices and policy initiatives that can be put 
in place to improve coffee’s resilience. Governments 
should extend existing laws to include Payments for 
Environmental Services (PES), which generates funds 
through a tax on hydrocarbons and attracts bilateral and 
multilateral international funds; invest in technical support 
for small coffee farmers, and create public incentives 
for agroecological coffee growing, which injects millions 
of USD into key activities; establish a virtual platform 
for the commercialization of coffee products, observing 
the regulation of market prices; and foster programs for 
the certification of inputs, products and agroecological 
practices to achieve higher income for a portion of 
associated farmers.

The final policy brief Cultivating a Progressive Market 
for Specialty Coffee Producers argues that a global market 
that allows individuals and organizations to buy coffees 
as near-commodities and then sell them as differentiated, 
high valued-added products, does not ensure adequate 
compensation for producers. Farmer support initiatives 

and coffee market interventions must work –directly 
and indirectly –to release the specialty market from 
its dependence on commodity price references, and 
commodity orientation. Producers must be empowered 
with information to recognize the true value of their coffees, 
and then make plans to secure prices consistent with these 
valuations. A growing network of committed and connected 
organizational partners is one of the vehicles through which 
updated pricing information and progressive industry 
mindsets will spread through the world of specialty coffee. 
This will deliver economic benefits that sustain producer 
livelihoods while ensuring the future of specialty coffee 
itself.

These four reports were presented in Honduras, 
Guatemala and El Salvador in 2020, engaging critical 
stakeholders and building relationships between actors 
working to ensure a resilient and prosperous coffee sector 
in Central America.

Seaweed Mariculture Aggregation and 
Sustainable Production Intensification 

Belize is faced with a compelling opportunity to 
launch a sustainable seaweed mariculture industry as 
an alternative livelihood to fishing activities that must be 
designed with environmental sustainability and social 
equity for producers built-in from the onset. In discussions 
regionally, TNC Regional and TNC Belize decided that the 
development of a National Mariculture Policy would be 
essential to design based on contemporary approaches and 
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best practices to mariculture development, reflecting the principles declared in  
international conventions  and agreements, and consistent  with  the objectives 
and  values  declared  in other approved national policies, strategies and action 
plans. The overarching guiding principles of the National Mariculture Policy 
include Belize’s Blue Economy, minimal impact on the environment, verifiable 
sources to minimize impact on biodiversity, use of sustainable materials, use 
of climate-smart technology, livelihood diversification, and continuous research, 
innovation, and improvement. 

Reflecting the need for continuous research and innovation, the Seaweed 
Mariculture Aggregation and Production Intensification policy development 
focused on the distribution and marketing elements, increase of cultivation 
farms and facilitating growers with the establishment of their own farms. 
Recommendations included creating awareness of underwater structures during 
installation, securing seedling sources, providing constant maintenance, and 
creating a standardized harvesting process.

Additionally, a report titled Mapping of the Seaweed Supply Chain and 
Identification of a Seaweed Aggregation and Distribution Hub/Entity identified the 
gaps and linkages between producers and markets and recommended clearer 
guidelines for accessing seaweed farming permits from the Belize Fisheries 
Department (BFD), and for actors/stakeholders to assist in identifying and 
infusing direct investments and technical assistance at all levels of the supply 
chain to ensure regular turnover in production and sales. The report also 
recommended that farmers in Turneffe Atoll should organize themselves into a 
cooperative to maximize resources and consolidate economic power to assume 
the function of an aggregation and distribution entity for seaweed and consider 
selling their seaweed to the Placencia Producer Cooperative Society Limited. 

Public Policy Recommendations for a Resilient 
Central America

To meet the ambitious policy goals set forth by the ResCA program, the ResCA 
TNC Regional team commissioned a report with the Inter-American Institute for 
Cooperation on Agriculture (IICA) to generate lessons learned to promote healthy 
productive ecosystems and develop public policy recommendations for the 
region. Through this analysis, IICA systematized the ResCA projects to generate 
pathways for scaling up, such as the schemes for payment for environmental 
services to increase the contribution of small producers to the recovery of the 
forest landscape, increased carbon capture, provision of quality water, amongst 
other environmental benefits. Additionally, the report highlights interventions in 
micro-basins and practices for sustainable water management that are resilient 
approaches to maintaining landscape integrity, boost food security and water 
security, and develop national, binational or regional agreements for protected 
areas and fishing ban periods in marine ecosystems. 

For policy analysis to be successful, it must include the financial benefits of 

Reports presented in 
Honduras, Guatemala and 
El Salvador in 2020.
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Recommendations 
included 

  Creating awareness of 

underwater structures 

during installation

  Securing seedling 

sources

  Providing constant 

maintenance

  Creating a standardized 

harvesting process

what is being implemented. There are clear economic benefits derived from the 
implementation of these sustainable business models and practices. Through 
silvopastoral systems and agroforestry practices, the quality of production 
increases, productivity increases, and costs are reduced. Similarly, in marine 
ecosystems, there are incentives for implementing product traceability, and 
for the management of maximum product outputs to best ensure sustainable 
livelihood generation for fisherfolk and access to better external markets. 

At the regional level, the strengthening of collaborative institutions that 
ResCA implemented with SICA, OSPESCA, CAC and CCAD, helped affirm 
the collective political will for climate action with governance mechanisms 
that can transcend national borders and sectoral divisions. Local spaces for 
dialogue and multi-stakeholder collaborations can enhance the participation 
of organized producers. However, these conditions are not sufficient if the 
interests of indigenous and rural populations are not being addressed, and if 
actions to mitigate structural tensions over land tenure aren’t considered. It is 
the responsibility of the central governments to ensure that the distribution of 
value in the agroindustry production chains results in greater justice for primary 
producers and prevents carbon markets from causing the displacement of 
indigenous communities and rural populations. This analysis set forth a pathway 
for public policy recommendations that can be implemented beyond the life of 
program for the region.

Through this analysis, 
IICA systematized 
the ResCA projects to 
generate pathways for 
scaling up.
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The following list of reports are referenced throughout 
the report and included as supplementary material:

  Lessons Learned from the ResCA Program: This report 

prepared by an external consultant and reviewed by 

TNC highlights the main findings from the different 

phases of ResCA, areas for improvement, and 

conclusions and next steps.

  Systemic Change Transformation Report: This report 

details the results of a three-day workshop organized 

by TNC to map system behaviors in Central America.

  System Platform Analysis: This report details the 

types of multi-stakeholder collaborations available 

and recommendations for the specific landscape-scale 

and value-chain oriented platforms.

  Climate Resilience Framework: This report details 

the literature around resilience and adaptation and 

positions all of ResCA’s projects for their contributions 

to climate resilience and ecosystem-based adaptation.

  Final Synthesis Workshop (Spanish): This report 

details the process of the final two-day closing 

workshop. All ResCA partners reviewed and provided 

inputs to the Lessons Learned Document, Continuity 

Strategies, and Innovations generated from ResCA.

PRIOR SEMIANNUAL REPORTS

The following list includes all reports submitted to the 
U.S. Department of State and AgroLAC under the ResCA 
Program:

  10th Semiannual Report: April 2021 – June 2021

  9th Semiannual Report: October 2020 – March 2021

  8th Semiannual Report: April 2020 – September 2020

  7th Semiannual Report: October 2019 – March 2020

  6th Semiannual Report: April 2019 – September 2019

  5th Semiannual Report: October 2018 – March 2019

  4th Semiannual Report: April 2018 – September 2018

  3rd Semiannual Report: October 2017 – March 2018

  2nd Semiannual Report: April 2017 – September 2017

  1st Semiannual Report: October 2016 – March 2017

  Final Performance Monitoring Plan of All EG 11 and EG 

13 indicators

https://tnc.box.com/s/4hkatceg3wm0s60btkvzbhh6tzu405gk
https://tnc.box.com/s/bl78w32lxhquqbmi0dqkt6h7tdsizjsy
https://tnc.box.com/s/emlgcjiuy1uuz45m5oj7p9h723ao0qs7
https://tnc.box.com/s/yx1s9d9orveeh2sphtp23lwa36lkqklu
https://tnc.box.com/s/7s9ks9tlo84y6a8k1jnyup69zy1q9j8y
http://www.resilientcentralamerica.org/wp-content/uploads/2021/09/DOS-S-LMAQM-16-GR-1290-TNC-ResCA-FY210SA2-ProgressReport10-June2021-2.pdf
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