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Abstract 

Coffee farming as a livelihood is increasingly precarious due to the threats of climate change, 

manifest as pest and disease prevalence, heat stress, soil erosion, and decreasing yield to name a 

few. Conventional resilience-building strategies often employ top-down, siloed, technical 

assistance to farmers. However, to more effectively equip farmers and supporting institutions 

with knowledge(s) and practices to build climate resilience, this study calls for a more integrated 

approach across multiple scales to involve multiple stakeholders throughout the process, 

including farmers, NGO staff, extension agents, government officials, and private sector actors. 

Partnering with researchers at the Center for International Tropical Agriculture (CIAT) and the 

Neumann Foundation (HRNS), I explore in this study a model for increased communication and 

collaboration amongst the multiple stakeholders in the Guatemalan coffee sector. Conducted 

primarily through mixed methods (qualitative: interviews, participant observation, and 

workshops; and quantitative: surveys) this study explores the results of (1) triangulation of 

climate models with local climate perceptions of smallholder coffee farmers in the Central and 

Eastern Highlands, national- and regional-level data, and international scholarship; and, (2) 

evaluation of potential local coping strategies with extensionists involved in technical assistance 

throughout the coffee-growing region. These results outline high-efficacy climate-smart 

agricultural (CSA) practices and highlight the importance of farmer perceptions in model 

validation and development. These results further imply the limitations of such an approach, and 

illustrate the need to develop communication strategies that are fortified and contextualized by 

farmer perceptions rather than a means of model validation. 

Key words: coffee production, climate change, climate-smart agriculture, communication 

strategies  
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Introduction 

Coffee farming as a livelihood is increasingly precarious due to the threats of climate change, 

manifest as pest and disease prevalence, heat stress, soil erosion, and decreasing yield among 

others. Conventional resilience-building strategies often employ top-down, siloed, technical 

assistance to farmers as a means of dispersing agricultural technologies. Climate resilience, 

however, is not only cultivated through technical assistance. Indeed, a key factors of resilience 

building are available knowledge and access to said knowledges. This includes access to natural, 

financial, institutional and human resources, in addition to access to ecosystems, information, 

expertise, and social networks (Brooks and Adger 2004). Farmers access to these knowledges 

and resources is undoubtedly of key concern.  

This approach is still one directional, heading towards the farmer, and as information is 

being generated and housed in siloed institutions there is a growing need to make multi-

directional, multilateral communication, sensitization, and engagement of actors within and 

surrounding the value chain. These stakeholders include NGO staff, academics, extension agents, 

government officials, and private sector actors.  

The Alliance for Resilient Coffee (ARC) Consortium, a US-AID Feed the Future multi-

stakeholder platform, aims to do so.  Through their programs and strategic objectives, they 

“encourage the uptake of climate-smart agriculture throughout the coffee value chain… by 

providing tailored services and co-investment opportunities, in addition to creating public goods 

that benefit the sector’s collective knowledge on the subject of climate change” (ARC 2018). 

Public goods, in this case, translates to policy briefs that outline contextual climate information 

based on country case studies. These policy briefs highlight the relevancy of coffee production 

through the use of key national metrics (production profile, labor force participation, export 
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value), climate trends and future projections, outlining climate-smart agriculture’s potential as an 

approach to adaptation planning, policy environment, and an evaluation of relevant agricultural 

practices for adoption. 

Over the course of three months, in the summer of 2018, I collaborated with ARC in 

Guatemala to develop a series of reports to inform the design and content of a policy brief. 

Partnering with two organizations within the ARC Consortium: Hanns R. Neumann Stiftung 

(HRNS) and the International Center for Tropical Agriculture (CIAT for its Spanish name), I 

developed a series of reports to support the development of the policy brief. Additionally, this 

effort was supported by funding from the University of Florida (UF), specifically: The Masters 

of Sustainable Development Practice (MDP) program, the Tropical Conservation and 

Development (TCD) program, and the Office of Research (OOR).  

HRNS, a German-based not-for-profit foundation, works to “empower smallholder coffee 

farmers and strengthen their ability to independently achieve better livelihoods” (HRNS n.d.). 

HRNS focuses primarily on climate change adaption and youth development in coffee producing 

regions. CIAT is an international research institution, associated with the Consortium of 

International Agricultural Research Centers (CGIAR). Their stated mission is to “reduce hunger 

and poverty, and improve human nutrition in the tropics through research aimed at increasing the 

eco-efficiency of agriculture” (CIAT 2016).  

  This practicum report is the culmination of work and support from these institutions. In 

the following pages, I explore the practicum design and implementation, and evaluate key results 

and implications. The survey instruments will be included in an annex.  
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Objectives 

Deliverables & Research Questions 

Deliverables 

My role was to develop a series of reports and that outlined key data and perceptions. These 

reports are listed below. 

1. A database of available literature, 

2. A socio-economic profile summarizing key data about the coffee sector in Guatemala, 

3. Expert-based evaluations of CSA practices for coffee production, and 

4. Perceived trends in climate change and, where possible, match these perceptions with 

recent climate trends. 

  

Research Questions 

A series of guiding research questions were formulated to organize information and inform 

methods. 

1. Do farmers perceive the climate has changed? If so, how is climate change perceived 

by farmers and extension agents? 

2. What practices do extension agents consider particularly effective for the CSA 

approach? 

3. What is the historic and current context of coffee production in Guatemala? 

 

Context & Literature Review 

Relevant Histories, Coffee Crisis and Transformation, Current Context 
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Relevant Histories of Coffee Production 

Much of this report contends with the future of coffee production in Guatemala that, by many 

projections, appears fraught with uncertainty and difficulty. The current realities, however, have 

their roots in the history of coffee in Guatemala. This history is mired in a complex web of social 

and political change, violence, economic formation and reformation, and market fluctuations—

set to a slowly but steadily changing climate. While I do not contend here a thorough narrative of 

such histories (others have done just that: see Williams 1994), I would be remiss not to briefly 

examine key events that contribute to the contemporary reality of coffee production. In this 

section I do just that; and draw relevant connections to the contemporary Guatemalan coffee 

sector. 

 

The roots of coffee production in Guatemala 

The coffee sector has been an important part of the Guatemalan economy for roughly 200 years 

(Williams 1994). Coffee became a primary export crop in the mid-1800s following various 

economic and social reforms of a liberalizing government (Eakin et al. 2006; William 1994). 

European immigrants, many of whom were German, planted coffee plantations and began 

lobbying local governments for land reform that allowed the European immigrants to expropriate 

indigenous lands (Williams 1994, 67). The plantations had high labor demands, especially during 

the harvest season, and the plantation owners along with the Barrios (1873-85) government used 

a combination of land reforms, compulsory labor laws, and debt to force indigenous peoples into 

labor and wage earning (Williams 1994, 115-6). During this period, most production was held in 

the hands of the capitalists (Williams 1994). 
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 By the 20th century, coffee land began a process of consolidation into the hands of 

foreign firms, particularly of German origin. By 1913, 36% of coffee produced in Guatemala 

came from 170 German-owned farms (Williams 1994). The world wars would prove difficult for 

these foreign interests. While most of the German-owned land expropriated during WWI was 

returned soon after, WWII followed a different pattern and little of the land expropriated during 

that conflict was returned (Williams 1994). After WWII, the political environment in Guatemala 

shifted with the election of Juan José Arevalo (1945-51), who endeavored to create a more just 

and inclusive society through land reform and social initiatives. Thus, Arevalo ushered in a brief 

period of hopeful transformation now known as the Guatemalan Spring—even as his efforts 

were viewed as a communist threat by the entrenched elite, military forces, and the United 

States. Jacobo Árbenz Guzmán (1951-54), who succeeded Arevalo in the presidency, continued 

championing agrarian land reform and expropriating unused land owned by foreign companies 

(notably the United Fruit Company). His policies aimed to transfer roughly 17% of all privately-

held lands to peasant laborers including indigenous groups, in partial restitution for the mass 

expropriation of lands by earlier governments from poor and indigenous peoples to foreign 

companies and foreign nationals (Skidmore et al. 2015; Ybarra 2018). This effort was ultimately 

put down by the CIA and conservative Guatemalan military leaders (with support of the 

Guatemalan elite landowning class as well as the Honduran military state), in a military coup that 

ousted Árbenz.  As a result, the land reform did not occur (Skidmore et al 2015; Ybarra 2018). 

While Hallie Eakin and colleagues (2006) note that some land for coffee production was 

regained by smallholders during this time, Williams (1994) reminds us that the large plantation 

“has been preserved since 1954 by a heavy militarized state that has been hostile to land and 
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labor reforms” and by the time of his publication this was certainly the case (Williams 1994, 

171).  

Following the coup, the country was plunged into a 36-year-long civil war between the 

military state and Marxist guerillas—in line with the larger cold-war politicking happening 

throughout the region. This conflict manifested itself in state-sponsored violence and heavy 

regional planning. Many scholars point out that at least 200,000 people, most of indigenous 

heritage were massacred during the civil war (Skidmore et al. 2015; Ybarra 2018). The political 

ecologist Megan Ybarra, in her work (2018) on conservation and conflict in the Mayan biosphere 

reserve in northern Guatemala, points out that this violence coincided with centralized planning 

that placed laborers in villages—policing them and moving them away from productive land 

sites. Her argument builds on Williams in that the militarized state not only was hostile to land 

reform but further was active in consolidation of land and control over labor. 

The National Association of Coffee of Guatemala (ANACAFÉ for its Spanish acronym), 

founded in 1960 in the aftermath of the Guatemalan Spring. ANACAFÉ is funded by the Coffee 

Law of 1960 and has and continues to strengthen the Guatemalan coffee sector. ANACAFÉ is an 

autonomous private institution that provides public services to small and large producers alike 

and has acted as an intermediary between policy-makers and farmers (Eakin et al 2006). 

In 1996 peace accords were signed, and the civil war officially ended (although scholars 

argue the root issues still persist, including Ybarra). Eakin et al. (2006) notes that during this 

time international NGOs and foreign aid industries came to “replace or complement the state as 

providers of services and development” (160).  

This brief history attempts to show the complicated web of histories at the heart and the 

periphery of coffee production in Guatemala. While Figure 2, at the end of this section, attempts 
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to map the relevant stressors into a diagram, we must also be cognizant of the what has changed 

for coffee producers and what has stayed the same. How these histories and social hierarchies 

affect the production of coffee today under climate and market stress is key to better developing 

tools and methods for finding solutions. Following on these histories, it is pertinent for us to 

examine the market for coffee as one of the stressors facing producers today.  

 

Coffee market transformation and crisis 

 
The 1980s saw the beginnings of neoliberal reform throughout Latin America and marked a 

definite shift in the global political economy. This marked a return to laissez faire thought and 

concepts of the economic man—that the individual should be free from the constraints of the 

state (Skidmore et al. 2011). During this period the International Coffee Agreement’s (ICA) 

price control clause was suspended (in 1989) due to a host of factors from USA leaving the ICA 

to cold war politics among others (Ponte 2002). The ICA had provided and implemented policies 

to constrain production in producing countries and consuming countries enforced a set of 

negotiated quotas and is generally attributed to improving the living conditions of smallholder 

coffee producers (Tucker 2017). With the dissolution of the ICA, an increased consolidation of 

transnational corporations, market restricting, and the emergence of Vietnam as the world’s 

second-largest coffee producer caused the price of coffee to crash in 1999 to record lows (Ponte 

2002; Tucker 2017; Watson et al. 2008). The crash and subsequent years are termed the ‘coffee 

crisis’ and highlight the market stress and volatility that producers find themselves in.  

The new market reality emerging from these transformations still persists today and 

continue to shape consumer-producer relations. Following the coffee crisis, the shares of value 

within the coffee value chain shifted from producing countries to consuming ones. Ans Kolk 
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(2005), an Amsterdam-based Dutch economist, states that in 1990 roughly 30% of the value of 

coffee was held in producing nations. By 2004, that number had shifted to 7% (Kolk 2005). This 

suggests more value has been added in the processes of buying and trading, roasting, cupping, 

and financing in consuming nations while producing ones have sustained price stagnation, 

placing specific stress and sustained poverty among small-scale producers and laborers (Bacon 

2010). Additionally, transnational corporations have consolidated more control over coffee value 

chains through vertical integration (Ponte 2002). These changes have had real consequences on 

farmers who produce coffee and rely on their harvest as a primary source of income. These 

consequences include increased rates of unemployment, hunger, homelessness, migration, land-

use change, and social unrest for millions of small holders (Babin 2015; Eakin et al. 2006). 

 

Rust Outbreak 

Latin America suffered a series of coffee leaf rust (Hemileia vastatrix) outbreaks in 2008-2015, 

encompassing a host of climates and geographies spanning Central America, Colombia, Ecuador, 

Peru, and the Dominican Republic (Avelino et al. 2015; McCook et al. 2015). These outbreaks 

had serious impacts on production and, further, implications for the livelihoods and food security 

of millions of smallholder coffee producers.  

Guatemala was hit hard by the rust outbreak, affecting 70% of total cultivated area and 

reduced yields in the country by 25% (ANACAFÉ n.d.). Favorable conditions for the rust fungus 

included an increasing minimum temperature—a plausible driver of this outbreak (Avelino et al 

2015). In Guatemala rust outbreaks were reported with equivalent attack intensity between 400 

and 1400 masl (Avelino et al 2015). Following the outbreak, the region reacted by massive 

replanting efforts with rust-resistant varieties. By 2017, 15,860 hectares had been renovated 
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costing roughly USD84 million. Additionally, Guatemala set a USD100 million trust fund to 

support production for medium-to-large producers—the exclusion of smallholders illustrates the 

continued marginalization of farmers, many of whom are of indigenous Mayan and non-Mayan 

decent (Avelino et al 2015). Rust is still a persistent issue for farmers in Guatemala. For 

example, between 2015 and 2016 the presence of rust grew 5%, notably affecting Chiquimula 

where 53% defoliation among coffee trees could be found—aided too by climate and market 

stress (FEWS 2017). 

 

Climate change and coffee production 

Smallholder coffee farmers in Mesoamerica are increasingly vulnerable to climate-related 

stresses and hazards, posing a threat to their livelihoods (Castellanos et al. 2013; Baca et al. 

2014; Bunn et al. 2014). The Intergovernmental Panel on Climate Change’s (IPCC) 2014 report 

on climate change in Latin America states with high confidence that there are observable 

changes in precipitation and temperature trends throughout Central America, further stating that 

there is high vulnerability and increased risk to climate change for impoverished communities 

(Magrin et al. 2014). Tucker et al. (2010) note that more than 4 million people work in the coffee 

sector of Mesoamerica, and De Leon (2017) posits that the active economic population working 

in the Guatemalan coffee sector is 400,000—the majority of whom are day laborers.  

DeMatta et al. (2006) locate a variety of climate conditions conducive to productive arabica 

coffee. They note that the optimal annual temperature range for arabica coffee is between 18 and 

21ºC (ibid). Higher temperatures produce unwanted stress. Above 23ºC, for example, speeds up 

the how the fruit ripens leading to poor quality beans and above 30ºC plant growth is depressed 

and abnormalities occur (ibid). Certain temperatures are key at certain points of the coffee 
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lifecycle. For example, high heat stress (up to 30ºC) is required to initiate the floral bud, however, 

prolonged heat stress will cause flowers to abort—especially in the dry season (ibid). Furthermore, 

arabica coffee requires an annual rainfall between 1200 and 1800mm, depending on soil conditions 

and relative humidity (ibid). As noted earlier, a dry spell is required for proper flowering and too 

much rain, in excess of 2000 mm annually, can damage growth and knock coffee cherries off the 

tree—reducing yields (ibid).  

DaMatta and colleagues’ analysis (2006) illustrates the sensitive nature of coffee and the 

specificity of optimal growing conditions. Changes in these growing conditions can be mitigated 

by the geographical environmental variables (such as cloud cover) in addition to on-farm 

management strategies. However, given the drastic changes that the IPCC and others are 

currently projecting, current coffee producing areas will be growing under more strenuous 

climatic conditions. 

Applied economist Christian Bunn and colleagues at CIAT are thinking about these 

changes in terms of land suitability. In a study published in 2015, they state, “climate change will 

reduce the global area suitable for coffee by about 50% across emission scenarios” (p.89). This 

study has contradicted others that posit an increased production of robusta coffee, stating that it 

will be similarly impacted. Further, they state that the impacts are highest at low latitudes and 

low altitudes, although higher altitudes and latitudes show negative change as well. An 

interesting finding of the study was that for Brazilian land suitability for arabica, 90% of the area 

predicted to lose land suitability lacks forest cover.  

Increased temperatures and shifting rainfall patterns will also impact peripheral threats to 

coffee production: such as profitability and pests and diseases. A study of the impacts of future 

climate change carried out by Gay et al. (2006) found that climate change is projected to reduce 
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profitability of coffee production by 34% by 2030. This will undoubtedly effect land-use change 

and the discounting of inputs. Higher temperatures are predicted to increase the latitudinal and 

altitudinal range and increasing the generations per fruiting season of the coffee berry borer, a 

beetle that eats the coffee cherry (Jaramillo et al 2011). Increasing minimum temperature is 

consistent with favorable conditions for coffee leaf rust (Avelino et al. 2015). Furthermore, in that 

same study, a correlation was found between low coffee prices and rust outbreaks—the theory 

being that low prices lead to a reduction of inputs thus making the plants more vulnerable to 

diseases (ibid). We can think about the Avelino et al. (2015) and Gay et al. (2006) studies in 

dialogue, and surmise that as profitability decreases coffee farms will become more susceptible to 

rust outbreaks. 

Figure 1 below, an impact gradient map developed by CIAT, shows the area where 

adaptation will need to occur and to what degree. The map is a super-position of baseline data 

(from 1950-2000) with the projected climate impacts (2040-2069). According to the projections, 

significant area will need to undergo some type of adaptation planning, however the red 

illustrates area that will be complete unsuitability for coffee, and transformation to other crops 

will need to occur.  
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What I want to stress here is that coffee production is under multiple stressors: from the market, 

from pests and diseases, and from climate change; and these factors comprising an interactive 

system such that any one factor can influence others. Furthermore, the impact on coffee 

producing households varies greatly in relation to socio-economic status and ethnic identity in 

Guatemalan society. Indigenous peoples have fewer resources, reduced access to services, and a 

history of marginalization that increases their vulnerability to the interacting climatic and market 

Figure 1: Impact gradient for land suitability in coffee growing regions in Guatemala (source: 

Fabio Castro, CIAT) 
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stressors (Fisher et al. 2014). These factors are illustrated in the contextual framework map 

below.  

 

 

Current context of the Guatemalan coffee production 

Coffee production in Guatemala has undergone drastic transformation in the last 10 years. For 

the 2008/09 harvest, Muñoz (2010) mapped the Guatemalan coffee value chain to include 74,000 

smallholder farmers (defined as farmers who either produce less than 200qq of coffee or farm 

less than 1.2ha of land; see: de Leon 2017; USDA 2017) producing approximately 20% of total 

volume. Likewise, 15,216 medium and large farmers produced 80% of total volume. By 

2016/17, the number of smallholders grew to 122,000, making up 98% of producers and 

Figure 2: Contextual framework of multiple stressors on coffee production. Directional arrows 

indicate impact, where, for example, a climate disaster such as frost will impact global supply and 

increase the price of coffee. Minus signs indicate a negative impact, plus-minus sign indicates either a 

positive or negative impact. Framework based on Avelino et al. (2015), Castellanos et al. (2013), 

Jaramillo et al. (2011), and Magrin et al. (2014). 
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producing roughly 50% of all coffee in Guatemala (de Leon 2017; USDA 2017; Fisher et al. 

2014). This could partially be explained by more diligent data collection, however the research 

carried out by Fisher and Victor (2014) contradicts this idea. Their research indicated that nearly 

50,000 smallholder farmers living in the highlands are meeting the increased market demand for 

strictly hard bean (a quality indicator, see Table 2). Coffee, for these producers, is an economic 

and livelihood opportunity (Fisher and Victor 2014). In light of the structural changes of the 

value chain and the current context of climate change, a glance at the coffee sector in Guatemala 

seems appropriate. The following literature review was developed with the purpose of 

understanding the broad and complex anatomy of the coffee sector to inform the policy brief. 

 

Economic Relevance 

Guatemala is currently the third largest producer of coffee in Mesoamerica behind Honduras and 

Mexico. For the 2016/17 harvest, Guatemala produced 3.3 million 60-kilogram sacks 

(ANACAFÉ 2018). Coffee is currently the third most valuable export commodity behind 

bananas (including plantains) and cane sugar (WITS 2015; WTO 2015). Coffee makes up 14% 

of value of agricultural products (WTO 2015), 6% of total exports (WITS 2015), and 1.039% of 

total GDP (INE 2017). However, total exports of coffee have been steadily decreasing since the 

2011/12 harvest, following the Coffee Rust outbreak—a trend that continues to persist. Planted 

and harvested areas of coffee have decreased 4% per annum for the period 2013-2017 as larger 

producers shift to more profitable crops (USDA 2017). Market year (MY) 2018 is projected to 

have an 5% decrease in both planted and harvested areas from MY2017 (USDA 2017). 
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Coffee is an export-oriented crop. Approximately 92% of production from 2015-17 was 

exported—destined for international markets (USDA 2016; USDA 2017). The top export 

markets for the 2016/17 harvest were the United States (38%), Japan (15%), Canada (12%) and 

Belgium (8%) (ANACAFÉ n.d.). 

Coffee production is an 

important activity in the rural 

economy. It generates 500,000 jobs 

in Guatemala and encompasses 9% 

of the active labor force (World 

Bank 2014). 70% of households in 
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Table 1: Poverty Lines in Guatemala (INE 2013) 

 
Income/year 

(GTQ) 

Income/year 

(USD) 

Poverty 8282.9 1107.22 

Extreme Poverty 4380 585.5 

Figure 3: Foreign coffee exports from the 2000/01 harvest to 2016/17 in Guatemala.  Series 1 

measures millions of USD gained from exports while series 2 measures total coffee exported in 

millions of 60kg coffee bags (source: ANACAFÉ 2018) 
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coffee-producing regions live below the poverty line and 20% of households live in extreme 

poverty (World Bank 2014). Table 1 outlines these poverty lines in Quetzales and US Dollars per 

year. 

In terms of size, coffee production occupies 3% of the total national territory of 

Guatemala (ANACAFÉ n.d.). Within this area, there are an estimated 300 unique microclimates 

created by a mixture of temperature and rainfall beneath shade-laden agroforestry systems at 

various altitudes (ANACAFÉ 2011). Coffee is grown throughout most of Guatemala—204 of 

340 municipalities, and 20 of 22 departments produce coffee. More than half of coffee produced, 

however, is grown in just 5 departments: Huehuetenango and San Marcos, comprising the 

western highlands; and Santa Rosa, Chimaltenango, and Chiquimula, comprising the central-

eastern highlands. However, in a presentation given by ANACAFÉ (2016), they posited that 

roughly 50% of coffee farmland needs to be renovated as of MY2016/17. Renovation efforts 

include both cultivating new plants to replace old ones in addition to soil remediation. Of this 

land, approximately 42% is considered old land, past its productive prime (ibid). The other 50% 

is broken up into two categories where 16% of total land is currently in stages of new planting 

and 34% is young, renovated land (ibid). 

ANACAFÉ has divided the country into seven growing regions, where production 

volume is relatively similar. Each region has a regional office and extension agents who offer 

technical assistance for the area. Within the main coffee growing regions, 8 specific areas have 

been selected and marketed by ANACAFÉ for their high-quality cup—created by specific 

microclimates, soil, elevation, etc. These coffee-growing regions are heavily marketed and 

comprise part of ANACAFÉ’s mission to promote Guatemalan coffee internationally.  
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Diverse coffee varietals are grown in Guatemala.  The most common varieties are Caturra 

(28% of production), Catuaí (23%), and Bourbon (10%). Notably, Caturra and Catuaí are dwarf 

varieties of coffee and due to their small size can be planted in much higher densities (World 

Coffee Research 2018). These varieties produce a good cup quality although not as good as 

Bourbon; however, the yield potential of Bourbon is roughly half that of Caturra and Catuaí 

(ibid). Arabica-robusta (C. canephora) hybrids are common in Guatemala, categorized broadly 

as Catimores (Timor hybrids bred with Caturra) and Sarchimores (Timor hybrids bred with Villa 

Sarchí). Catimores make up 20% of production and are noted for their rust-resistance and hearty 

production (ANACAFÉ n.d.). Only 1% of coffee produced is robusta.  

 

Predominant Production Systems 

 Guatemala has been historically known for its high-quality washed Arabica and it is still the 

predominant production system, a legacy of early plantations dating back to the 1800s (Williams 

1994). Arabica coffee beans are organized in 5 categories, each referring to the elevation at 

which the bean is grown: 

Table 2: Arabica Bean Qualities (ANACAFÉ 2018): from lowest to highest quality 

Quality Name Altitude (masl) % of Exports 

Prime Washed 758-909 

4% 

Extra Prime Washed 909-1060 

Semi-Hard Bean 1060-1212 

8% 

Hard Bean 1212-1364 

Strictly Hard Bean 1364+ 83% 

Other n/a 5% 
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Strictly Hard Bean is the primary coffee bean exported at 83% for the MY2016/17 (ANACAFÉ 

2018). This high-grown coffee produces a richer and more profound flavor profile due to 

climatic variables, such as oxygen-stress and sugar production, and is used predominantly 

(although not exclusively) in specialty coffees (Fisher et al. 2014). 

Guatemalan coffee has traditionally been grown beneath shade, a practice that still 

persists today. ANACAFÉ (2019) states that 98% of coffee is produced beneath shade. The 

amount of shade depends on altitude, and ranges from 50-70% shade for low altitudes to 25-30% 

for high altitude (Aguilar 2012). A wide diversity of shade trees is cultivated, including native 

and non-native promoted species. This on-farm diversity varies due to access to seed, extension 

availability, altitude, and farmer preference. Guatemala exports Fair Trade and Rainforest 

Alliance coffee, however, not much data exists on the scale of certifications. Prensa Libre, a 

Guatemalan newspaper estimated that 2.6% of cultivated coffee land is organically managed and 

certified (2017).  

Land-use change has historically varied between coffee producing groups. The market 

shocks of the early 2000s led many large- and medium-scale Guatemalan producers to change 

crops—often to rubber and pasture at low altitudes and banana, palm, and timber at mid-range 

altitude (Haggar et al. 2013). Medium-scale farmers were deemed the most price-sensitive given 

the total area of conversion with the addition of lower capacities to diversify production (Haggar 

et al. 2013). 

Large farms are traditionally found at lower altitudes while smallholders work higher 

altitude land (Haggard et al. 2013; Fisher and Victor 2014). Large farms further have diversified 

holdings and grow palm oil and rubber along with coffee, such as Grupo Agricola MetroCorp.  
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Subsistence farming does occur in smallholder coffee production systems; however, this 

is not universal. Fisher and Victor (2014) note that emerging farmers in the highlands of 

Huehuetenango and San Marcos expanded from subsistence and day labor in coffee to producing 

coffee and continue to grow subsistence crops such as maize and beans. FEWSNET estimates 

that in predominant coffee growing regions, approximately 20% of food available for poor 

Guatemalans is subsistence, while 80% is via market purchases. Elsewhere, where coffee is 

grown along with other crops (for example, cardamom in the Verapaces or food crops in the 

eastern highlands) farmers rely less on market purchases, with subsistence crops making between 

30-40% of food consumption (FEWS NET 2016). In the eastern highlands, bordering Honduras, 

FEWS NET estimates the same (30-40%) levels of subsistence (2016). During time in the field, I 

found many producers who grow solely coffee in their parcels and rely on their harvest and 

available credit to purchase goods. Many farmers also rented land at lower altitudes to cultivate 

milpa (fields of maize and beans). 

 

Productivity Indicators 

Estimates of productivity (quintales pergamino/manzana) have been steadily decreasing over the 

past decades. Productivity, here, is measured in quintales pergamino seco (approximately 100lbs 

of dry parchment coffee) per manzana (7000m
2
). Dry parchment coffee refers to a stage of 

coffee processing where the cherry has been de-pulped and dried. The available datasets from 

ANACAFÉ and the National Institute of Statistics (INE) indicate that productivity has decreased 

nearly 40% over 10 years with a high of 14.8 qq/mz (671 kg/mz) in 2006/7 to 9.8 qq/mz (444 

kg/mz) in 2015/16 (INE; ANACAFÉ). While the data collection methods to determine area 

under cultivation are unclear, a 40% decrease would be a significant error. Likely changes in 
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total productivity could be due to land-use change (specifically from large mono-cropping 

systems), and the sharp decrease starting in 2011 is likely a symptom of the rust outbreak. 

 

 

 

Coffee and GHG emissions 

While livestock is the main driver of deforestation in Guatemala, coffee production has 

accounted for 18% of total deforestation (MARN 2018). This, however, does not account for 

land-use change, oftentimes shifting to livestock, or abandonment due to market and climate 

stress. That said, coffee agroforests can be powerful mitigative tools for building carbon stock, 

and these aspects need to be highlighted when we think about adaptive and mitigative solutions 

for global climate changes. Generally, the carbon footprint of coffee production depends on the 

production system, inputs, and level of shade. Estimates range from 1.1 to 3.6 kilograms of 
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carbon emission per kilogram of dry parchment coffee produced (Meléndez 2018; Rikxoort et al. 

2014). Schmitt-Harsh et al (2012) found that while tropical forests sequester more carbon than 

polycultural coffee agroforests, both had relatively similar tree biomass and soil organic carbon. 

For example, polycultures in Atitlan, Guatemala, had a mean of 127.6+/-6.6 Mg C in carbon 

stock per hectare (Schmitt-Harsh 2012). Not surprisingly, chemical fertilizers are the main driver 

of GHG emissions in the coffee sector, making up 46% of total emissions (Meléndez 2018). 

 

Developmental responses 

The developmental response surrounding coffee under threat of climate change has been multi-

scalar. While the global response to climate change has been mitigative, relying on diplomacy 

and policy agreements between nations (e.g. Paris Agreement, Kyoto Protocol), many NGOs, 

private sector actors, and state institutions are concerned with local manifestations of climate 

change. Some approaches to climate change look to build capacity and resilience among the 

most affected and marginalized groups (Biesbroek et al. 2009).  

Many non-governmental organizations are tackling the vulnerability of smallholder 

coffee farmers by seating themselves somewhere within the discourse of aiding or elevating 

adaptive capacity. Building resilience through adaptive capacity depends on the smallholder’s 

available resources. The United Nations Development Programme (UNDP) in their technical 

literature define these resources as a mix of natural, financial, institutional and human; and 

includes the command of and access to technical knowledge, few external barriers, such as 

regulations, and the ability to learn from previous experiences (Brooks and Adger 2004). 

However, not all efforts are aimed at smallholder farmers because many private institutions and 

state-led actors (such as ANACAFÉ) look to strengthen the coffee sector generally. 
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Market-based approaches follow market trends and attempt to align the market with 

adaptive practices. Good examples of these projects are CIAT’s LINK methodology, that seeks 

to connect smallholder farmers with emerging markets by supporting more inclusive business 

models and a more participatory supply chain (CIAT 2016). ANACAFÉ through the promotion 

of their branded coffee variety looks to find specialty markets that can garner higher prices for 

coffee producers in the export market. Further, ANACAFÉ holds regional and national 

competitions where smallholders with exceptional products can be recognized and enter these 

specialty markets. 

Alternative market-based approaches also exist. These alternative approaches usually 

manifest in alternative trade routes such as the various certification schemes: organic, rainforest 

alliance, and fair trade to name a few. Fair trade, for example, offers price premiums to farmers 

by attempting to connect the material conditions of farming communities to the consumer base in 

shared imaginary spaces (Goodman 2004). Rather than working within the frame of the market, 

fair trade seeks a moral, value-based, market and economy. This could improve resilience by 

increasing financial inputs and access to capital and/or reducing costly inputs such as chemical 

fertilizer. 

Other responses stress agroecological practices for smallholding producers to reduce the 

high cost of inputs for mono-cultural production while reaping the benefits of food crops and 

natural cover crops (Babin 2015). Many agroecological and permaculture projects do local and 

regional outreach. This outreach oftentimes includes educational programs and workshops to 

assist farmers in designing and developing agroecological systems. Porvenir Design in Costa 

Rica is a good example of such an effort. Other groups such as La Via Campesina, an 

international peasants’ movement, look to build food sovereignty and defend “production, 
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peasant life and social and community ownership of the land and natural resources” (La Via 

Campesina 2019). Resilience, here, can be framed as increased decision-making power on-farm 

and looks at on-farm stressors being borne from a socio-political space rather than a strictly 

climate-based or agricultural one. That is to say, global capitalism and nascent power relations 

place vulnerable communities in vulnerable situations. Thus, sharing and communicating 

technical knowledge through farmer-to-farmer interaction rather than through more traditional 

extensionist-to-farmer interactions promote equity among decision making. Many of these 

movements are explicitly against agricultural intensification for export and, thus, La Via 

Campesina has officially denounced CSA as a mechanism of dependence (La Via Campesina 

2014).  

Referring to Figure 2, there are a plurality of approaches to affect the complex web of 

influences and stressors at the intersection of climate change and coffee production. While this 

section has provided an overview of various on-going approaches, this report will be 

contextually based on the tenets of climate-smart agriculture. In the following section, I will 

outline the approaches and frameworks that will be used to understand the issues addressed in 

this report. 
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Approaches & Conceptual Frameworks 

Climate-Smart Agriculture, coffee&climate, Brief Framework, & Workshop Framework 

The ARC’s main objective is to encourage the uptake of climate-smart agriculture (CSA) 

throughout the coffee value chain. To do so, they leverage the expertise of different participant 

groups in the consortium. While CIAT works directly with CSA to increase the eco-efficienty of 

crop production, HRNS works with their coffee&climate (c&c) approach that aims to strengthen 

coffee producer’s ability to adapt to local climate change, uncertainty, and variability. Both of 

these approaches were used to develop practicum deliverables. This section provides a brief 

context for each approach and then ties them into contextual frameworks that guided the 

practicum design and methodology. 

 

Climate-Smart Agriculture 

Climate-smart agriculture is another such adaptive pathway that has emerged over the last 

decade and has gained significant traction within food systems discourses. CSA, as defined by 

the Food and Agriculture Organization of the United Nations (FAO), addresses food security and 

climate challenges jointly by focusing on three main pillars: (1) sustainable increased 

productivity, (2) climate change adaptation, and (3) mitigating greenhouse gas (GHG) emissions 

(2013). Through the identification of synergies and trade-offs between these pillars, CSA creates 

a foundation for “informing and reorienting policy in response to climate change” (Lipper et al. 

2014). Many large research centers such as the Tropical Agricultural Research and Higher 

Education Center (CATIE) and the CGIAR have CSA initiatives that rely on multi-disciplinary 

teams of researchers and practitioners to provide technical assistance for implementing 

adaptation, mitigation, and sustainable intensification measures. These initiatives span multiple 
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countries, regions, and crops. An example of a coffee-sector CSA initiative is banana-coffee 

intercropping in East Africa, which provided shade for the coffee trees and reduced the incidence 

of coffee leaf rust in addition to increasing total plot revenue (Campbell et al. 2014). This 

initiative also had the mitigative effect of increasing carbon stock in the soil composition 

(Campbell et al. 2014). 

 

 

 

Coffee&Climate approach 

The Coffee&Climate (c&c) approach, developed by HRNS, is specifically focused on climate 

change adaptation in the coffee sector at the farm level rather than a more general approach to 

food systems or mitigative effects. The c&c practices are housed in the c&c toolbox—a 

repository of agricultural practices for climate change adaptation. A key difference between the 

Figure 5: Conceptual elements of CSA (Adapted from FAO). 
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c&c and CSA approaches is that c&c is cyclical process by which adaptation planning occurs. 

The c&c approach assess the local climate change challenges in partnership with local and 

regional actors then designs appropriate adaptation strategies (HRNS 2014). These strategies are 

then implemented, monitored, and validated on small-scale pilot programs before scaling occurs 

in communities (HRNS 2014). Finally, c&c approach is adaptively managed where lessons 

learned are integrated into future iterations of the process.  

 In the case of Guatemala, HRNS has selected areas of key interest in the departments of 

Santa Rosa, Chimaltenago, and Chiquimula. These areas are organized into more granular areas. 

Santa Rosa, for example, is subdivided into Jumaytepeque and Santa Cruz Naranjo. Each of 

these subdivisions is managed by at least one extension agent. These subdivisions are partitioned 

into communities. Jumaytepeque is subdivided into six communities, including Jumaytepeque 

Centro & Los Izotes—where research was carried out. Communities are organized into 

associations and each one has an appointed leader called promotores, (Spanish for promoter or 

supporter) who acts as a liaison between associated farmers and the extension agent. In 

participating communities, demonstrative parcels (roughly a tarea, 440m
2
) are developed and 

implemented by HRNS staff and managed by community members. Each demonstrative parcel 

utilizes one or more agricultural practice from the c&c toolbox. Demonstrative parcels are then 

outfitted with monitoring equipment measuring soil temperature and humidity, dew point and 

rainfall. These data are collected regularly and compared to control parcels in the same 

community. Once validated, more demonstrative parcels are implemented in communities. A 

community could have up to 50 demonstrative parcels, or 2.2ha (22000m
2
). These demonstrative 

parcels are intended to diffuse innovative agricultural practices into communities.  
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Contextual Frameworks 

From these approaches, two contextual frameworks were developed. Each framework aims to 

organize relevant concepts around key deliverables of the practicum. Figure 6 maps the c&c 

approach to stakeholder triangulation as a key methodology to understanding climate 

perceptions. These perceptions with the addition of climate trends (provided by CIAT) form the 

base of reports that inform the policy brief. The policy brief aims to, following the ARC’s 

approach to CSA uptake through publicly available knowledge, serve to sensitize target 

stakeholder groups including the government and private sector.  

Conceptually, these strategies developed both on-farm and within supply chains will 

influence the enabling environment to support vulnerable groups in their adaptation needs. 

Figure 6 is adapted from the c&c framework developed by HRNS to triangulate and assess 

perceptions of and threats related to climate change. 

Figure 7 depicts how the knowledge generated during the workshop on CSA practices 

and subsequent evaluation informed the policy brief development. The workshop evaluation 

criteria and components were developed using previous indicators and similar workshops 

implemented in the region. 
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Figure 6: Contextual framework. This depicts the system where my deliverables are seated. Drawing 

on perceptions and experiences from three key stakeholders (farmers, extensionists, and scientists) 

and triangulating those against climate trends and CSA practices, the report seeks to support 

decision-making processes at the institutional level: among the private sector and policymakers. 

These decisions will ultimately feed into adaptive and mitigative strategies that will impact the 

various stakeholder groups. [x] = protective factor. Adapted from the c&c methodology. 
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Figure 7: The conceptual framework for the assessment of CSA practices by extensionists (Adapted 

from HRNS and CIAT workshops). 
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Methods 

Literature Review, Stakeholder Mapping, Participant Observation, Interviews, & Survey 

Literature Review 

A review of literature was a utilized during the design of my field practicum in addition to the 

development of the necessary deliverables to complete my stated objectives—specifically for the 

database of literature and the socio-economic profile. The review of relevant literature prior to 

arrival in-country focused on the role of climate change and climate change impacts in coffee 

production, the tenants and conceptualization of CSA, and the history of coffee production and 

coffee producers in Guatemala. Upon arriving in-country, the literature review shifted to a focus 

on the economic context of coffee production in Guatemala, the role of specialty coffee, 

women’s participation, and the enabling environment for surrounding coffee production. Much 

of the research in the literature review is reflected in the policy brief concerning the role of 

coffee production under the context of climate change in Guatemala.  

 

Site Selection and Stakeholder Mapping 

HRNS mapped participants and areas where I was to engage in interviews and field visits. A key 

goal of the stakeholder mapping was to better understand the participants involved in the ARC 

Consortium and HRNS’s c&c approach. Four key regions were identified for study: 

Jumaytepeque, Chimaltenango, Huehuetenango, and Olopa comprising the central highlands, 
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Antigua region, western highlands, and 

eastern highlands, respectively. These 

locations were chosen as areas of study 

due to their range of microclimates and 

their implementation of the c&c 

framework for climate resilience. 

Huehuetenango, in the western 

highlands, was the exception and chosen 

because one of the HRNS project 

managers had family producing coffee 

there and logistically it would be more 

feasible than other coffee producing 

regions in the country, such as Cobán. However, due to events affecting transportation and 

research feasibility (a volcanic eruption and roadway collapse) only Jumaytepeque and Olopa 

were viable options (see Figure 8).  

HRNS and I mapped stakeholders during the workshop design. We identified relevant 

individuals and organizations to participate in the workshop evaluating CSA practices for coffee 

production. We sought to have a group diverse group of regional and thematic specializations in 

the workshop. Participants had a wide range of backgrounds from on-farm technical assistance to 

project managers and researchers. Participants worked in different regions of the country, too, 

specifically the western, central, and eastern highlands and the central rainforest region.  

 

Figure 8: Research sites (source: Wikimedia 

Commons) 
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Participant Observation 

Much of my time was spent in the home office and sitting in on meetings. I recorded 

observations about projects, implementation, areas of interest, etc; to have a better understanding 

of HRNS’s focus and strategic goals. I observed who they partnered with and why, and how the 

ARC project aligns with their goals, framework, and outcomes.  

 More meaningful participant observation was carried out field visits with extension 

agents and producers. The regional HRNS extension agent introduced me to various community 

leaders and we would tour pre-selected producers’ coffee parcels while they explained their 

production system and local challenges. We also toured the local demonstrative parcel and saw 

the practices being implemented and how farmers were developing the plots. Many of these 

informal conversations were not recorded however they served to inform the types of questions 

and research to be investigated further.   

 

Interviews & Group Interviews 

Following the field visits or sitting in on workshops, structured interviews were conducted with 

participants individually or, more often than not, in groups. The interviews were designed to 

capture the participant’s perception of climate changes and related impacts on coffee production. 

While the interviews were structured, participants and I would digress and move between 

different topics and themes related to the intersections of climate change and coffee production. 

Participants, again, were sampled based primarily on convenience. The promotor or lideresa (in 

this report I utilize two Spanish loan words to describe the community leaders in each context. 

Promotores—literally, promoters—are what the community leaders in Jumaytepeque are called 

by NGO staff. This is in contrast to Olopa, where the community leaders are called Lideresas. 
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An important note is that the community leaders in Jumaytepeque are men while in Olopa they 

are women. Further, these individuals are coffee producers in addition to their roles as 

community leaders and organizers, who selected relevant producers to participate based on  

their availability.  

Thirty-three individuals were interviewed in total from these areas (see Table 3), divided 

by agronomists, promotores or lideresas, and coffee producers. Interviews ranged in time from 

fifteen minutes to an hour depending largely on the number of participants. In Jumaytepeque 

interviews took place in the field with participants while in Olopa interviews took place 

following c&c workshops carried out by HRNS field staff. Furthermore, HRNS field staff 

organized the workshops and field days with local leaders and were present during the 

interviews. The responses elucidated from interviews were important in understanding how local 

farmers perceived climate change and how these changes impacted the farmer’s production and 

livelihood. All names used in this report are pseudonyms to protect the anonymity of the 

participants. 

 While this practicum does not have an explicit feminist methodology or gender focus, 

women participants wanted to discuss how local gender norms limit their access to resources, 

information, and capacity trainings. These results will be explored in the subsequent results and 

Table 3: Participants interviewed by group and gender 

Group Men Women 

Agronomists 2 1 

Promotores or Lideresas 7 3 

Coffee Farmers 4 16 

Total 13 20 
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discussion and are key in understanding the impacts of climate change and approaches to 

developing local coping strategies. 

 

Surveys 

Surveys (see the annex) were developed to measure the perceived efficacy of CSA practices for 

coffee production. The majority of participants were extensionists, however some were project 

managers and scientists. These surveys were aimed at institutions working thematically with 

climate adaptation in the coffee sector: FAO, Catholic Relief Services (CRS), CATIE, The 

Guatemalan Federation of Coffee Cooperatives (FEDECOCAGUA), and The University of the 

Valley of Guatemala (Universidad del Valle de Guatemala, UVG), and placed specific emphasis 

on the participating partners in the ARC Consortium: HRNS, CIAT, ANACAFÉ, UNEX (a 

coffee exporter), and World Coffee Research (WCR). 

The surveys were administered as a component of a workshop on CSA practices for 

coffee production. Of the target audience, only four organizations were able to attend and 

provide survey data: HRNS, ANACAFÉ, UNEX, and Texas A&M University (TAMU). The 

total sample size of the surveys was twenty-two extension agents (see Table 4).  

Each participant received two surveys. Survey 1 focused on the perceived efficacy of five 

practices chosen by the extension agent. Each practice was to be evaluated on a series of thirty-

four indicators grouped into four categories: adaptation, mitigation, sustainable intensification, 

and costs. For each indicator, a practice was rated on a Likert scale between 0 and 3 for how well 

it affects change in that indicator. 0 being no change, 1 being a small change, 2 medium change, 

and 3 high change. For example, the practice of irrigation was rated for how well participants 

believed it augments the root systems of the coffee plant. A 3 score would indicate that irrigation 
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heavily affects root growth, 1 would indicate low but measurable effect, and 0 no measurable 

effect. Likewise, in the realm of costs associate with practices, such as the cost of labor to 

establish irrigation, a 3 would indicate a high cost and 0 no cost. Survey 2 was an open-ended 

questionnaire that sought to capture additional experiences and feedback about practices outside 

of the Likert scale.  

 

Results 

Key Observations, Perceptions of Climate Change and Impacts, Trend Analysis, 

Perceptions of CSA Practices, Sum Evaluation. 

Key Observations 

Olopa and Jumaytepeque share a number of similarities. Both regions grow strictly hard bean 

(SHB), although I toured coffee farms at higher altitudes in Jumaytepeque. Both regions are 

located within the dry corridor. This was specifically noticeable in Jumaytepeque, where there is 

no running water. Instead, households have large water reserves for drinking, cooking, and 

bathing. Some days of the week, women would form lines behind spigets along the dirt roads 

Table 4: Survey participants by organization 

Organization Type Participants 

HRNS NGO 10 

ANACAFÉ Coffee Institute 5 

UNEX Coffee Exporter 7 

TAMU University 1 

 Total 22 
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with several large containers and, upon filling them, would return the water to the house by 

either balancing containers on their head or grasping a container to in each hand. I counted 4 

water spigets in total. Furthermore, the two regions also are home to indigenous peoples: The 

Ch’orti’ in Olopa and Xinka in Jumaytepeque. The Ch’orti’ are a Mayan speaking group; the 

Xinca are not. 

 Coffee production systems were different in the two regions as well. While both regions 

had shade-grown coffee, smallholders in Olopa intercropped banana with coffee. While 

smallholders in Jumaytepeque had banana in coffee production systems, it was a lower density 

and larger inga, cuje, and pigeon pea trees were more commonplace. 

A key distinction between these two regions was how the c&c approach integrated 

gender goals. While in Jumaytepeque women farmers participated and managed demonstrative 

parcels, the program in Olopa had a more transformative approach that sought to work solely 

with women farmers. The women I interviewed in Jumaytepeque who participated in the c&c 

program were all head of households (either unmarried, divorced, or, in one case, the husband 

lived in the capital). While the semi-structured interviews did not delve further into this trend, it 

is certainly interesting that all women chosen to participate in the project in Jumaytepeque were 

heads of household. However, there were no women chosen as promotores—community leaders 

with direct access to program staff. More research as to how women gain access to 

demonstrative parcels and how participation is determined is needed.  

 

 
Perceptions of Climate Changes and Impacts 

When asked about how climate has changed in the past 20 years, all participating farmers and 

extension agents spoke about the increase in temperature. “Ah, sí,” Don José, a coffee producer 
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of Jumaytepeque, told me as we stood in a demonstrative parcel he was managing, “ahora es 

bastante más caliente.” (Ah, yes, it is much hotter now). 

 In Jumaytepeque (central highlands), farmers noted that there had been a change in 

precipitation. As one promotor said, “It has been 5 years since we had a good rain.” In a meeting 

with promotores, different participants vacillated between saying that they need more rain and 

that the rain they did receive was heavy. They perceived precipitation to be less frequent but with 

an increased volume of rain. This was linked to poor flowering and fruit development (during the 

interspersed period) and with fruit loss under the heavy rains. Producers in the field had this 

same sentiment. Don José told me the climate “estresa el café bastante. [Hace] falta mucho la 

lluvia. [El café] no logra dar buenas cosechas, no logra florear bien” (The climate stresses the 

coffee a lot. It lacks rain. The coffee doesn’t provide good harvests, it doesn’t flower well.) 

Further, farmers linked the change in climate to on-farm losses. “Los años anteriores, las 

cosechas han sidos mejores,” Don José said, “en lugares subiendo más el calor sí es bastante 

difícil para mantener buenas cafetales” (In previous years, the harvests had been better. In places 

where the heat is rising it is more difficult to maintain good coffee fields). 

 Farmers in Jumaytepeque also noticed a shift in seasonality. Doña Elia remarked, “las 

temporadas ahora no son iguales” (the seasons have changed). Concerns about climate change 

and shifting seasonality were also voiced by extension agents. One extension agent remarked that 

many farmers fertilize the coffee trees based on moon cycles and that the rains no longer align 

with that pattern due to a shifting onset of rain. In this case, the shifting seasons and uncertainty 

surrounding seasonality affects the productive capacity of the plant. 
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 In field visits with farmers in Jumaytepeque, farmers continued to return to the idea of 

coffee rust. One woman told me as much as we talked. Rust comes, she said, “por el calor, pues, 

con mucho calor póngale y cuando llovió, llovió demasiado. Porque por eso comenzó la roya.” 

[rust comes because of the heat, you know, and when it rains, it rains too much. This is why 

coffee rust began.] Another woman told me, “hay menos roya. No entiendo si es por mucho agua 

o mucho verano. Estos veranos son muy resecos.” [There is less rust now. I don’t know if it is 

due to so much rain or so much heat. These dry seasons are very dry.] Doña Aida, a producer 

who manages a HRNS demonstrative parcel in addition to her own plots, noted that while the 

climate had changed, it didn’t affect her so much: “no me afecta tanto el verano por la sombra 

Figure 9: A young coffee tree with the 

beginnings of coffee leaf rust. Photo taken 

outside of Olopa. 
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que tiene. La roya no me afecta mucho” [The heat doesn’t affect my plots much because of the 

shade I have. Coffee rust doesn’t affect my plots either]. Shade was perceived as a helpful 

practice in mitigating the effects of high temperature. Doña Aida, in her plots, was also utilizing 

practices such as cover cropping with grass, mulching, and terracing. 

Farmers and promotores in Jumaytepeque perceived economic impacts from the 

changing climate. Poor yields were the principle impact, however farmers also noted additional 

economic impacts such as longer harvests or missing key windows for competitive prices due to 

the harvest being spread over a longer period of time. Doña Elia remarked that the more variable 

fruiting would require three days’ worth of picking rather than two and would ultimately increase 

her total cost of labor. 

A few farmers in Jumaytepeque noted that coffee is no longer growing where it had 

grown before. Climbing up the winding roads that lead to mountains overlooking the town 

center, Doña Elia remark “hace 30 años no era café acá por el frío” [30 years ago coffee was not 

growing here because it was too cold]. This was also acknowledged by another farmer who 

showed me new lands she had been cultivating high in the mountains.  

 In Olopa (eastern highlands), the responses were similar but different in a few aspects. 

Farmers in Olopa stated that it was indeed getting hotter as well as increased variability of 

rainfall patterns. In discussion with the Lideresas of Olopa, one participant remarked: 

Fíjase, el clima ahora ya es más caliente. Antes cuando yo crecí, era más frío. Habia más 

bosque y ahora no hay. [Look, the climate now is hotter. When I was growing up, it was 

much colder. There was more forest then and now there is less.] 
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Deforestation was highlighted and linked to the changing climate. Another farmer remarked, 

“Antes llovía día y noche. Pero ya no. Es por la tala de arboles” [Before it would rain night and 

day, but not anymore. It is because of the clearing of trees.] While deforestation was touched  

upon in interviews with farmers in Jumaytepeque, it was not highlighted to the same degree as it 

was in Olopa. Another principle difference is that farmers in Olopa spoke more about drought 

and its effects on production. A lideresa noted that the pattern of heavy rain and drought 

damaged the plants flowering, “este año no floreó el café… cuando floreó seco—se cayó” [this 

year the coffee didn’t flower… and when it flowers during a drought, the flower falls]. Further, 

farmers spoke of how a lack of rainfall promoted disease.  

During field visits in Olopa, I noticed that rust is indeed an issue—much more common 

than I had seen in Jumaytepeque. Figure 10 was a common sight among many of the parcels 

Figure 10: Group interview with coffee farmers in Guyabo, outside of Olopa. 

(Photograph taken by Rina Solano). 
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visited—young plants covered in small rust spots. The extension agents believed it to be 

connected with poor management practices on the farmers behalf. Regardless, rust prevalence 

and management techniques will be key for adaption measures in this area. 

 A larger trend in perceptions was the different perspectives on impacts between farmers 

and agronomists. Farmers, in my interviews, often linked climate changes with crop and yield 

impacts, principally. While conversations with farmers in both areas yielded discussions of rust, 

leaf spot, and berry borer—farmers first talked about the effects of the climate on crop yield and 

flowering. Extension agents, on the other hand, immediately linked climate changes with shifting 

suitability for opportunistic pests and diseases—specifically rust. The linkages between climate 

change and pests and diseases are stronger among extensionists than farmers, while the linkages 

between climate change and economic costs and deforestation are much stronger among farmers.   

 

Perceptions on Local Gender Norms and Adaptation Planning 

When discussing climate change’s impact to coffee production with the lideresas of a women’s 

association, local gender norms were heavily highlighted. One lideresa, recalling the field visit 

they attended at the HRNS demonstrative parcels in Honduras, put it bluntly: 

Lo que me gustó en Honduras es que trabajan en una cooperativa. Y donde ellos tienen 

terreno, y que los socios trabajan el café de los socios en el terreno de la cooperativa. A 

mi eso me gustó mucho. Pero aquí, como uno dice, con mucho machismo que hay—no 

podemos trabajar así. [What I liked about Honduras is they worked in a cooperative. And 

where they had land parcels, the members work the coffee in the cooperative’s land. I 

liked this a lot. But here, with so much machismo, we could not work like that.]  

In this case, the lideresas are showcasing that local gender norms affect organizational capacity 

and developing communal land use. If we are thinking to make supply chains more resilient to 
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manifestations of climate change, how do you tackle local gender norms and barriers to 

developing ‘climate-smart’ institutions? Additionally, local gender norms are seen as barriers to 

gaining capacity development and technical support. In Jumaytepeque, a woman producer noted:  

He escuchado, verdad uno cuando es mujer solo escucha cuando hay un grupo de 

hombres… dicen el catimor no sirve, mantener la poda y no siembre el catimor. [I had 

heard, when you are a woman you can only hear, that a group of men… said that 

catimors are not good and one should maintain the prunes and not plant catimors.] 

Again, local gender norms influence the ways knowledge is produced and transmitted within 

communities. They create barriers to organize and seek capacity development in a number of 

nuanced and contextually-specific ways but can also be spaces of opportunity and solidarity for 

these producers and also NGO project staff and ‘climate-smart’ planning. Another example 

comes from my talks with the extension agent in Olopa. She notes that women have restricted 

access to visiting important demonstrative parcels that showcase adaptation practices and 

management strategies. HRNS is piloting a gender-focused c&c project in Olopa and organizing 

the women has been difficult due to their time burdens: they are expected to raise the children 

and prepare meals even though they want to be included in the capacity trainings. Logistical 

issues such as transportation can become costly due to increased persons (i.e. children) and 

workshops are difficult to facilitate given the many toddlers and children in attendance. 

 

Trend Analysis 

These perceptions were compared and triangulate with model trends developed by CIAT. Figure 

11 outlines the projected change in annual mean temperature by the mid-century. Much of the 

coffee-producing area encompasses the yellow- and red-colored areas. This is particularly salient 
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for the coffee grown around Cobán, in the area demarcated as North. All farmers interviewed 

were aware of this trend and supports the model.  

 

 

Likewise, Figure 12 outlines the projected change in total precipitation by the mid-

century. The bright red regions are expected to see a 6% reduction in total rainfall, where the 

coastal areas in blue will see small decreases and, in some cases, increases in total precipitation. 

According to this model, Jumaytepeque will experience less rainfall decrease than Olopa. Again, 

Figure 11: Projected changes in annual mean temperature. Using the 1970-2000 as a baseline, 

temperatures are expected to increase between 1.5ºC & 2.05ºC by the mid-century. (Fabio Castro, CIAT, 

2019) 
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much like changes in annual temperature, this is something expressed in farmer interviews—

where farmers in Olopa spoke more regularly of drought.  

 Since both maps focus on annual averages, neither provides much insight to the 

complexity of seasonal variability. For instance, how much rainfall is projected to decrease 

during the planting and harvesting season. Furthermore, no model currently represents the 

observed changes and projected changes in rain variability. However, these maps broadly 

represent and reflect farmer’s perceptions of climate changes in their regional geographies. 

These results imply that more farmer participation in variable selection could highlight 

Figure 12: Projected changes in total annual precipitation. Using the 1970-2000 as a baseline, total 

rainfall is expected to oscillate between 0.8% increase & 6% decrease in different geographies by the 

mid-century. (Fabio Castro, CIAT) 
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underrepresented trends or strengthen prevailing ones for stakeholder sensitization and action 

planning. 

Perceptions of CSA practices 

Eighteen CSA practices (see Table 5) were evaluated during the workshop.  Along with the list 

of practices, Table 5 displays the perceived adoption of practices within the communities where 

participants work.  

Permanent shade (agroforestry systems) and temporary shade (intercropping fast-

growing, low-canopy shade trees such as river tamarind) cropping stand out as the most common 

CSA practice being implemented in the field, followed by varietal selection (both rust-resistant 

and climate-tolerant) and grafting (joining robusta rootstock to arabica seedlings). The majority 

of practices surveyed are sparsely adopted in the field, indicating various barriers to adoption for 

said practices. These barriers will be discussed in the discussion. 

Each practice was, again, evaluated based on how well it (1) adapts to local climate 

changes, (2) mitigates GHG emissions, (3) sustainably increases production, and (4) the costs of 

implementation. For the purposes of this report, I will start with the costs organizing the 

practices into high and low cost. Following costs, I will display the results of the evaluation of 

adaptation, mitigation, and intensification. In each of these sections, the pillar will further be 

classified per the cost of implementation. Trend lines for mean and standard deviation (s.d.) are 

included in each graph to illustrate excellent (above 1 s.d.), average (near the mean score), and 

poor (below 1 s.d.) scoring practices. Finally, practices are grouped into a Gantt chart based on 

classifications at the end of the results section.   
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Table 5: Practices surveyed with adoption rates (n=22) 

Practice Adoption Rate 

Permanent Shade Crops > 60% 

Temporary Shade Crops > 60% 

Grafting 30-60% 

Adopting Sarchimors 30-60% 

Adopting Catimors 30-60% 

Selection of Climate-Tolerant Varieties 30-60% 

Native Cover Crops 30-60% 

Hedges 30-60% 

Irrigation Ditches 30-60% 

Irrigation < 30% 

Deeper Bags (young plants) < 30% 

Leguminous Cover Crops < 30% 

Grasses Cover Crops < 30% 

Rain Water Catches < 30% 

Application of Phosphorous < 30% 

Polymers < 30% 

Mycorrhiza < 30% 

Biochar < 30% 
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Cost of Implementation 

Cost indicators measure the cost of inputs (such as fertilizer or seed) and labor. The survey 

results depicting perceived costs to implementation are included in Figure 13.  

 

 

 

Extensionists view adopting catimors (rust resistant coffee varietals), utilizing native cover 

crops, biochar (an organic fertilizer crafted on-farm) and mycorrhiza (a symbiotic fungus-plant 

relationship) as low-cost practices since they all fall one standard deviation below the mean score 

for the data set. Of these results, the maintenance of native cover crops is perhaps the starkest 

example of a low-cost practice due to its lack of inputs and minimal but continual maintenance.  

Likewise, cover cropping grasses, temporary shade and permanent shade cropping are 

considered to be the highest cost. This is rather perplexing, given that ANACAFÉ posits that 
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Figure 13: Cost of implementation scores with mean and standard deviation trend lines. Results from 

survey used in workshop series to capture extensionist perceptions of CSA practices. 
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98% of coffee lands in Guatemala is under some degree of shade canopy (2019), and the 

adoption rate is perceived to be very high. Furthermore, HRNS (2016) lists shade management as 

a low-cost practice. This trend is likely due to the cost indicators, where cost is defined as (1) the 

cost of labor to establish, (2) cost of labor to manage, and (3) cost of materials. These all point to 

the implementation of a practice in the field. Unlike the many of the practices surveyed, 

agroforestry shade-grown coffee is common, thus these indicators may not accurately measure 

permanent shade. Temporary shade (such as intercropping banana, temporary use of pigeon pea 

or river tamarind), however, may prove to be very costly to implement. Further, these data, then, 

may illustrate that (a) reforesting shade in a full-sun environment is a costly practice both in the 

short-term and long-term, (b) implementing non-native varieties of shade trees into existing 

farms may prove costly for farmers, and (c) proper management of shade trees is paramount to 

reducing on-farm expenses. Additionally, these data highlight that using grasses, such as 

Crotalaria spectabilis, are exceedingly costly to implement. 

  

Table 6: Key Data, Costs 

Low Cost Practices Adopting Catimores, Native Cover Crops, Mycorrhiza, Biochar 

High Cost Practices Grass Cover Crops, Temporary Shade Crops, Permanent Shade 

Crops 

Mean Score 9.87 

Standard Deviation 1.86 

> 1 Standard Deviation > 11.73 

< 1 Standard Deviation < 8.00 
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Adaptation 

Figure 14 shows the adaptation scores for practices. Indicators for adaptation measured how 

practices affected crop development, soil state, and drought resistance among others. Participants 

perceived both temporary and permanent shade crops as having the greatest adaptive effects 

followed by irrigation. Interestingly, in the qualitative portion of the survey extension agents 

stated they did not have much experience with irrigation practices even though they perceived 

the practice as being highly effective. This could potentially indicate that participating 

extentionists have faith in irrigation as a potential practice to implement and test.  Low scoring 

practices included adopting catimores, rain water catches, polymers, and mycorrhiza. The later 

three are sparsely used and adopted in the field.  
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Figure 14: Adaptation scores with mean and standard deviation trend lines. Results from survey used 

in workshop series to capture extensionist perceptions of CSA practices. 
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Figure 15 illustrates the relative adaptation scores when divided by the cost of implementation. 

These results show how well a practice adapts to current climate conditions per how much that 

practice costs to implement. In essence, it is a weighted adaptation score. From this analysis, 

only native cover crops and irrigation are perceived as highly cost-effective practices for the 

adaptation pillar. Again, participants noted their lack of experience with irrigation and thus their 

interest and classification may indicate potential buy-in to introduce more irrigative practices 

into demonstrative parcels. Conversely, it could indicate a poor understanding of the costs 

related to implementing irrigation. More research into the role of irrigation in coffee production 

is necessary. 
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Figure 15: Adaptation scores per implementation costs with mean and standard deviation trend lines. 

Results from survey used in workshop series to capture extensionist perceptions of CSA practices. 
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Table 7: Key Data, Adaptation 

Best Practices Irrigation, Permanent Shade, Temporary Shade 

Cost-effective Practices Irrigation, Native Cover Crops 

 Adaptation Adaptation/Cost 

Mean Score 15.24 1.55 

Standard Deviation 4.79 0.41 

> 1 Standard Deviation > 20.02 > 1.96 

< 1 Standard Deviation < 10.45 < 1.15 
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Mitigation 

Figure 16 depicts the survey results concerning the mitigative potential practices to reduce GHG 

emissions. Indicators focused on a practice’s ability to reduce inputs (such as fertilizer and 

pesticides), reduce deforestation and burning, and increase carbon sequestration. Hedges and 

temporary and permanent shade cropping proved to be the highest scoring practices. Native 

cover crops fall 0.02 points below the evaluation criteria; however, it is still perceived to be good 

mitigative practice. Irrigation ditches, polymers, and rain water catches were considered poor 

mitigative practices.  

 

 

Figure 17 illustrates the mitigative capacity of a practice per cost of implementation. No single 

practice exceeds the upper standard deviation trend line, however native cover crops is the most 
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Figure 16: Mitigation scores with mean and standard deviation trend lines. Results from survey used 

in workshop series to capture extensionist perceptions of CSA practices. 
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cost-effective practice. Rain water catches, irrigation ditches, and polymers scored poorly in the 

minds of the participants showing a poor return on investment for these practices.  

 

 

0

0.5

1

1.5

2

2.5

Graf
tin

g

Irr
iga

tio
n

Deep
er B

ag
s

Adoptin
g S

arc
him

ors

Adoptin
g C

ati
mors

Se
lec

tio
n of C

lim
ate

 To
leran

t…

Leg
uminous C

ove
r C

rops

Gras
ses C

ove
r C

rops

Nati
ve

 Cove
r C

rops

Perm
an

en
t S

had
e C

rops

Te
mporar

y S
had

e C
rops

Hedge
s

Rain
 W

ate
r C

atc
hes

Applica
tio

n of P
hosphorous

Irr
iga

tio
n Ditc

hes

Polym
ers

Myco
rrh

iza

Bioch
ar

Mitigation Scores per Cost of Implementation 
(with Mean and Standard Deviation Trend Lines)

Mitigation Score Mean s.d. -1 s.d.+1

Table 8: Key Data, Mitigation 

Best Practices Permanent Shade, Temporary Shade, Hedges 

Cost-effective Practices None 

 Mitigation Mitigation/Cost 

Mean Score 6.81 0.675 

Standard Deviation 5.56 0.52 

> 1 Standard Deviation > 12.36 > 1.2 

< 1 Standard Deviation < 1.25 < 0.15 

Figure 17: Mitigation scores per cost of implementation with mean and standard deviation trend lines. 

Results from survey used in workshop series to capture extensionist perceptions of CSA practices. 
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Sustainable Intensification 

Figure 18 illustrates practices’ capacity to increase production in a sustainable fashion. Results 

from the intensification section of the survey indicate that practices either do or do not increase 

production. Few practices hover around the mean score, rather they clump around the standard 

deviation trend lines. Temporary and permanent shade cropping, selection of climate tolerant 

varieties, irrigation, and grafting all appear to be highly effective at increasing productivity. 

Native and introduced grasses as cover crops, irrigation ditches, polymers, and mycorrhiza 

appear to be ineffective at increasing production.  
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Figure 18: Sustainable intensification scores with mean and standard deviation trend lines. Results 

from survey used in workshop series to capture extensionist perceptions of CSA practices. 
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Figure 19 looks at these how these practices increase production adjusted for cost of 

implementation. Interestingly, of these practices only selection of climate tolerant varieties is 

both highly effective and effective per its related costs. Additionally, both adopting sarchimores 

and catimores are seen as effective when costs are considered. Cover cropping grasses, irrigation 

ditches, and polymers are perceived as poorly suited for increasing production when weighted 

for their respective costs of implementation. 
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Figure 19: Sustainable intensification scores per cost of implementation with mean and standard 

deviation trend lines. Results from survey used in workshop series to capture extensionist perceptions 

of CSA practices. 
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Table 9: Key Data, Sustainable Intensification 

Best Practices Grafting, Irrigation, Climate-tolerant Varieties, Permanent Shade, 

Temporary Shade 

Cost-effective Practices Adopting Sarchimores, Adopting Catimores, Climate-tolerant 

Varieties 

 Sustainable Intensification Sustainable Intensification/Cost 

Mean Score 7.89 0.78 

Standard Deviation 3.82 0.35 

> 1 Standard Deviation > 11.71 > 1.15 

< 1 Standard Deviation < 4.07 < 0.45 



Rigsby, Dylan 

 69 

Sum Evaluation 

Following the pillar evaluations, Table 10 maps out all the practices and their classification into a 

single Gantt chart. Color correspond to pillar score for a given practice: blue, excellent; orange, 

average; and gray: poor. 
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Grafting    Exc    Avg 

Irrigation    Exc    Exc 

Deeper Bags    Avg    Avg 

Adopting Sarchimores    Avg    Exc 

Adopting Catimores    Avg    Avg 

Selection of Climate-Tolerant Varieties    Exc    Exc 

Leguminous Cover Crops    Avg    Avg 

Grasses Cover Crops    Avg    Avg 

Native Cover Crops    Avg    Exc 

Permanent Shade Crops    Exc    Avg 

Temporary Shade Crops    Exc    Avg 

Living Hedges    Exc    Avg 

Rain Water Catches    Poor    Poor 

Application of Phosphorous    Avg    Avg 

Irrigation Ditches    Poor    Poor 

Application of Polymers    Poor    Poor 

Application of Mycorrhiza    Avg    Avg 

Biochar    Avg    Avg 

Table 10: Gantt chart of practices. Colors correspond to practice classification. Blue: Excellent, one 

standard deviation above the mean; Orange: Average, near the mean score; and, Gray: Poor, score is 

one standard deviation below the mean. 
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The total column sums the practices and groups them into holistic categories. Summative poor 

scoring practices do not seem applicable to the Guatemalan context, as perceived by extension 

agents. These include rain water catches, irrigation ditches, and polymer application. Native 

cover crops transition from an average practice to an excellent practice when adjusted for costs.  

 Participant observation results of demonstrative parcels aligns with Table 10. Native 

cover crops, shade management, Catimores (specifically ANACAFÉ 14 and Costa Rica 95), 

Sarchimores (specifically Marsellesa), and grafting were commonly found in smallholder 

production systems. Likewise, rain water catches, polymer applications, irrigation and irrigation 

ditches, and deeper bags were not seen. Cover cropping with grasses was only observed in 

demonstrative parcels as was terracing (although terracing was not evaluated). This indicates that 

while some practices are adopted, others are not. Furthermore, many smallholders utilize 

practices not evaluated including cajuelas (planting holes pre-dug to catch water and fallen 

organic matter). These practices are already adopted and are key to understanding and 

complementing the development of local coping strategies.  

 Largely, HRNS extension agents posited that roughly half of community members in 

participation areas changed production habits and adopted c&c practices. Further research is 

necessary to understand why some and not others adopt c&c practices. Potential factors include 

spatial displacement from demonstrative parcels, socio-economic status of slow/non-adopters, 

local gender norms, and kinship ties among others. 
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Discussion 

Challenges to Production and Marketing 

A main challenge facing coffee production in Guatemala is the renovation of coffee farms. 

ANACAFÉ estimates 50% of farms need to be renovated. In 2017, ANACAFÉ noted that the 

renovation of coffee lands would cost approximately USD955 million (El Periódico 2017). 

Renovation focuses on pruning and replanting efforts, however there is some disagreement on 

varieties for re-planting, between resistant, productive, and cup-quality varieties. In 

Jumaytepeque, for example, several actors are pushing their approaches on farmers. HRNS looks 

to strengthen smallholder’s capacity to produce under climatic conditions, ANACAFÉ is 

recommending switching to high-cupping varieties to strengthen the Guatemalan coffee sector, 

and Starbucks is giving out Marsellesa (a climate-tolerant Sarchimor) for community members to 

plant and sell back to them. Each of these approaches has trade-offs, and smallholders are left 

pulled between these different actors. 

Commonly grown high-cupping specialty varieties include Caturra, Catuaí, and Bourbon 

when grown at high altitudes (above 1400 masl). These varieties are also among the most 

vulnerable to rust with incidence at 43.2%, 41%, and 7.6% respectively (Chocooj 2018). 

Bourbon is particularly vulnerable to heavy rains as the variety often drops its fruit. While these 

varieties can receive higher price for their improved cup quality, they are more susceptible to 

pests and disease. Furthermore, in smallholder farming areas these varieties are often sold in 

cherry, unable to reach specialty markets. 

Catimor and Sarchimor are frequently found in smallholder systems (at least 20% of 

national production) due to their rust-resistant and climate-tolerant characteristics (ANACAFÉ 

2018). While seemingly beneficial, these varieties pose a challenge when grown above 1371 
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masl since they have reduced cupping scores in comparison to their non-resistant counterparts. 

WCR’s guide to Arabica coffee (2018) states that the Catimores and Sarchimores common in 

Guatemalan production average relatively low cupping scores at 1.8 and 2.75, respectively; 

while Caturra and Catuaí score 3 and Bourbon at 4 (scores are out of 5). WCR notes that 

Catimores and Sarchimores do have pronouncedly higher yields compared to their high-quality 

counterparts. Neither Catimores nor Sarchimores are included in the specialty coffees promoted 

by ANACAFÉ. Additionally, when grown in high altitudes, Catimor varieties are highly 

susceptible to coffee leaf spot. 

Neither of these approaches serve to reduce the risk associated with replanting for 

farmers. Extension agents note that farmers often plant new coffee trees next to old coffee trees, 

making the parcels denser and stressing the soil for nutrients. Extension agents recommend that 

old coffee plants instead be removed and replaced with new plants. However, farmers note that 

removing their currently (although diminishingly) productive crops would reduce short-term 

profitability. In this sense, integrating strategies for managing risk in renovation efforts should 

complement the development of local coping strategies and co-investment opportunities for 

private sector actors. 

 While I have discussed coffee leaf rust at length due to its devastating outbreak in the 

recent memory of farmers, extensionists, and policy makers; coffee leaf spot (Cercospora 

coffeicola) and coffee berry borers (Hypothenemus hampei) are notable diseases and pests that 

affect production. Perhaps more importantly, both are affected by climate change. Coffee berry 

borer, a beetle, attacks the bean directly and uses the pulp for reproduction. Higher temperatures 

are predicted to increase the latitudinal and altitudinal range as well as increasing the borer’s 

generations per fruiting season (Jaramillo et al 2011). Coffee leaf spot, another fungal disease, 
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thrives in moist, dense, conditions. It has been specifically a problem for rust-resistant varieties 

such as IHCAFE 90 and Lempira (WCR 2018). Management strategies and local coping 

strategies will need to highlight the tradeoffs between rust-resistant varieties, density, and shade 

to properly manage the incidence of all threatening pests and diseases. Surveys of microclimatic 

conditions for parcel development, renovation, or adaptation planning will need to be mindful of 

the current and projected pest and disease prevalence. Additional communication and education 

with farmers are key in connecting scientific literature with farmer knowledges and management 

strategy development. 

Profitability, as stated earlier, is a large issue facing Guatemalan coffee production. Gay 

et al. (2006) in their study of Veracruz, Mexico, projected that coffee might not be economically 

viable for producers under climate change conditions by the year 2020. Currently, in Guatemala, 

ANACAFÉ, USDA, and CABI have noted that prices do not cover costs for small farmers, 

leading to frequent reduction of inputs and discounted labor. De Leon (2017) states that a 

smallholder producing on 1.7 manzanas (1.2 ha or 12000m
2
) with good agricultural practices 

would receive a yearly income approximately USD 3000 (GTQ 22100), at a yearly loss of USD 

240 (GTQ 1800). However, he notes that few smallholders reach that income level, and posits 

USD 1870 (GTQ 14000) as a more conservative estimate, at a USD 1370 (GTQ 10256) loss. 

Furthermore, the minimum wage in Guatemala has grown 95% more than the price of coffee (de 

Leon 2017). At USD 420 per month, Guatemala has the highest minimum wage among coffee 

producing countries in Latin America (de Leon 2017). De Leon, and others, make the argument 

that the cost of labor makes coffee unprofitable for large and medium producers having been 

affected by the diminishing profit margin and continue to diversity assets, often farming African 

palm, rubber, bananas or moving to pasture depending on altitude (Haggard et al 2013).  
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With reduced profitability and income, farmers have less resources to reinvest in their 

agricultural lands. Limiting inputs to stay competitive and profitable, for example, can place 

smallholding farmers in precarious situations for pests and diseases. Regular fertilization support 

leaf development and reduces crop loss, however with reduced profitability, farmers reduce 

inputs, which leads to conditions associated with severe rust outbreaks (Avelino et al 2015). 

Reducing costly inputs is a potential strategy for farmers, too, although this may reduce 

intensification efforts which contradicts one of CSA’s pillar.  

Finally, both farmer perceptions and the literature review highlight the shifting land 

suitability at higher altitudes. This suitability is both an opportunity and challenge to coffee 

farming in Guatemala. Higher elevation land could be integrated into smallholder production 

systems to expand their production, generally. However, this can exacerbate current land tenure 

and access, disadvantaging already vulnerable farmers at a lower socio-economic status from 

producing on said land. Furthermore, there is a biodiversity and carbon cost of opening up 

forested land for coffee production. These opportunities and challenges should be discussed with 

farmers and other stakeholders in the development of local coping strategies—specifically with 

lower elevation and lower socio-economic farmers who face a higher probability of changing 

their current production to other crops or economic activity. 

 

Implications of gender 

Gender disparity is a known and observed reality not only in the production of coffee, rather it 

permeates the entire value chain. Guatemala-specific public data concerning women’s ownership 

and participation in coffee production are uncommon. A 2008 ITC report stated that in the global 

coffee sector, women own roughly 15% of land and traded products (which, they recognize, is 
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difficult to quantify). This is contrasted to women’s participation in coffee labor (specifically 

fieldwork, harvesting, and sorting) sits at 70% of women (Coffee Exporter Guide 2012).  

 This reality is reflected in the study and implies that addressing context-specific 

challenges faced by women farmers is a key concern for adaptation planning. Recommendations 

for increasing participation would include support for child care, food preparation or provision, 

and transportation provided for women expected to travel for training or capacity building 

workshops.  

 

Implications of CSA classifications 

Survey design, as noted earlier, was aimed at capturing the perceptions of CSA practices and 

their efficacy as it relates to costs of implementation. Perceptions were used a proxy to evaluate 

practices rather than utilizing an experimental design to compare and contrast practices in the 

field under controlled stresses and inputs. This research is currently ongoing (notably, HRNS is 

developing tools and metrics for various practices they are testing in Ocotepeque, Honduras), 

and there is a need to triangulate the perceptions of the extension agents with longer longitudinal 

studies.  

 The results of the perceptions of CSA practices indicate notable overlap between high-

scoring practices and practice familiarity. It is not coincidental that shade management and 

climate-tolerant varieties are perceived as having high efficacy in a coffee sector where 98% of 

coffee lands have shade and at least 20% of national production is climate-tolerant. Meanwhile, 

practices that are not widely used, such as rain water catches, score significantly lower.  
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 Additionally, the evaluation of CSA practices in this practicum had a broad scope and 

lacked granularity. Granularity, here, can be thought of in two categories: crop lifecycle and 

environmental climate. Practices are used at specific times of the crop’s lifecycle, such as 

seedlings, transplants, young plants, and established adult plants. Irrigation, for example, might 

have greater efficacy in nurseries, providing an adaptation to intense heat or drought for 

vulnerable seedlings, while costs are held relatively low since the volume of water needed to 

irrigate is not monumental. Irrigating a farm, on the other hand, has separate costs of 

implementation and differing efficacy to the tenants of CSA. Similarly, rain water catches could 

Figure 20: Demonstrative parcel at Finca Las Flores, outside of Olopa. H1 hybrid Centroamericano is 

being grown on terraces with cover crops between rows, which will be cut and used for mulch around 

the coffee trees. In the background, bananas, cuje, and izote (also called daguillo).  
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provide greater return on investment in nurseries than in a 2 tarea (880m
2
) parcel where the cost 

of labor and material for the construction and maintenance of rain water collection is high. 

Further, Guatemala boasts 300 microclimates that require different management practices. 

Shade, while perceived to be the practice with the highest efficacy, may not be the best practice 

in some microclimates. For example, in high altitude regions, excessive density of shade can 

have negative impacts on yields due to high humidity and can also increase the incidence of leaf 

spot. Neither of these levels of granularity are captured in these results. This is perhaps the 

biggest limitation of the study. 

The development of GAP packages that focus on synergistic pairings or sequences of 

practices with specific goals will help support the development of adaption measures for 

vulnerable farmers and inform stakeholders in the private sector of possible management 

packages. While the results of this survey do elucidate specific practices for each conceptual 

pillar of CSA, they could be supported by pairing of two or more practices for increased 

adaptive, mitigative, or productive potential. Co-investment opportunities, public knowledge, 

and the local coping strategies themselves, then, need to highlight these management 

considerations.  

 Finally, the evaluation criteria do not acknowledge non-CSA pillar concepts. Shade trees 

and management, for example, are not strictly a tool of adaptation to climate change. Rather, 

shade trees have a host ancillary benefits including fire wood, foodstuffs, and medicine. 

Additionally, varieties of shade trees or cover crops can foster increased biodiversity. These 

factors may influence adoption of certain varieties on-farm for increased diffusion of innovation 

and resiliency. Furthermore, these factors could bolster off-farm support by tapping into third 

parties seeking non-CSA related project goals who could be potential co-investment partners. 
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Local NGOs, state institutions, international NGOs, and certifications are all viable parties for 

increased sensitization and engagement.  

 

Implications on Perceptions and Process 

The results show two things clearly: one, farmers perceptions are accurately represented in and 

validate some climate models; and, two, farmers perceptions on climate change are much 

broader and plural than that of said climate models. On the one hand, we can draw the 

conclusion that this triangulation is important at zeroing in on important trends and at building a 

consensus of approaches, practices, or targets. On the other, that conclusion only places value 

only on the perceptions that can be accurately detailed in charts, graphs, and maps. In this sense 

farmers’ perceptions become tools of validation rather than reflecting the full gamut of thoughts 

and preoccupations that require attention.  For example, while models can show annual change in 

precipitation by season or quarter, these same models cannot show irregularities in the rain 

patterns. While the total volume of rain has changed very little (see Figure 12), the change in 

precipitation strength, distribution and seasonal onset have and are of key concern to farmers and 

their production habits.  

 Accurately representing farmers perceptions is critical to proper project implementation 

for the co-investment opportunities ARC seeks to create. If the policy brief and public goods 

ARC is developing seek to showcase the contextual climate information as a mechanism of 

engagement, then the participants must be as accurately represented as possible. Farmer insights 

illuminate vulnerabilities compounded by climate change—flowering, seasonality, economic 

barriers, and local gender norms, to name a few—and more appropriate communication tools 

need to be developed to meet these needs.  
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A communication strategy for the development of public knowledge and co-investment 

opportunities needs to focus on tools and processes that place farmer’s needs at the forefront. 

The current toolbox in similar CSA policy briefs include maps, graphs, charts, tables, data 

infographics, a single case study of a farmer, and block text. By rethinking the available tools, 

similar documents can more inclusively reflect farmers’ perceptions. For instance, vignettes from 

multiple farmers from a single region have the potential of highlighting variance and nuance of 

climatic impacts. Likewise, vignettes from multiple regions can highlight overarching issues 

faced by farmers in a country context, broadly—such as discrepancies in access technical 

assistance for women, or opportunities to move production into higher elevation. Rather than 

entirely replacing currently used strategies, these tools seek to complement, contextualize, and 

expand upon already existing tools. In doing so the argument the brief puts forward is more 

human, more salient, and more immediate; benefiting farmers and institutions through the direct 

call-to-action that can increase awareness, co-investment opportunities, and meeting program 

goals such as resilience building. 

This communications strategy has to begin at the process level. While this report thus far 

has been focused on the content of the knowledge produced; the process by which this 

knowledge was produced is important to highlight. This process involved gathering perceptions 

from multiple actors on a host of topics related to climate change, impacts, and local coping 

strategies. Then this knowledge is organized and coalesced into a publishable document through 

drafting. This process is, largely, divorced from those community leaders and farmers involved 

in the generation of knowledge. This can be problematized as the knowledge produced and 

subsequent solutions proposed are not completely relevant to farmers. 
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Communication strategies should, rather, focus on the process of gathering and 

distribution of knowledge and information that link back to farmers. Working with communities 

should offer participants more opportunities for open discussion about key issues and challenges 

facing their production systems. These can be methods for creating spaces of shared learning 

such as forums or focus groups. Reporting back results is an important component of this 

strategy. These discussions become an important evaluative piece to developing community-

oriented local coping strategies and practices that are appropriate and understood by all 

stakeholders, including extension agents and third-party supporters. By fortifying ties between 

parties and increasing awareness of local needs, perceptions, and available adaptation planning, 

the adaptive capacity of all involved parties can be strengthened—opening doors to knowledge, 

institutional resources, and networks. Given the results and perceived limitations captured in this 

study, the following are recommendations that ARC can utilize in future projects to build strong 

communicative tools for CSA adoption and co-investment opportunities. 

Recommendations 

Ø Continue to sensitize and engage private sector actors on climate change adaptation and 

local coping strategies for producers. Increased involvement of private sector businesses 

(such as exporters, roasters, and even coffeehouses) will be key in supporting necessary 

adaptation strategies for consistent production.  

Ø Develop a multilateral a communication strategy that sensitizes multiple stakeholders, 

and links back to farmers. Tools and processes should be explored represent farmer’s 

perceptions through comprehensive co-production of knowledge. This process was 

notably absent during this practicum. 
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Ø Stress management strategies and crop lifecycles for the implementation of CSA 

practices. This includes the ancillary benefits of practices, including biodiversity, 

medicinal properties, and firewood. 

Ø Highlight tools by which CSA can meet the needs of smallholder women farmers who 

have an additional set of context-specific barriers that exacerbate their material reality 

under the stress of climate change. Provisional services such as childcare could promote 

increased participation and sensitization for women in the c&c approach. 

Conclusions 

There is little doubt that climate change will continue to impact coffee production in Guatemala. 

The IPCC models, there forecasted emission scenarios, and projected tipping point dates ensure 

us that dramatic changes are on the horizon regardless of trajectory. Researchers from a broad 

array of institutions looking into these effects on coffee concur and elaborate on these reports, 

scenarios, etc. This report is written under the assumption that climate changes will continue, and 

drastic impacts must be adjusted for to meet long-term goals. This is partially the case; however, 

we must also recognize that climate change is now, and we are not adequately tackling the 

problem. 

 As I conducted interviews in the field, participants would show me their coffee farms and 

continued to remark: viera, usted. If you could see, they said. They showed me short but leafy 

catuaí. They showed me impossibly tall típica trees growing from a trunk that had been there for 

nearly half a century. They showed me the orange-yellow dust of roya growing on young trees, 

densely planted. They showed me the shade they managed, the ground cover they cultivated, the 

terraces they built, and the roads they walked. However, they only told me how decade-long 

increases in temperature had damaged their crops, they only told me how the rain was a growing 
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uncertainty. To these farmers the effects and impacts of climate change have been happening—

they are felt on their soils, on their crops, and on their bodies. There was a consistent disconnect 

between me, the researcher with his maps and data, and the affected people to the point where I 

was, in their eyes, unable to see the impacts. While participants felt they could show me so much 

of their production, they could not show me climate change. 

 How then do we depict climate change? How do we respond to it? And how do our 

depictions influence our responses? These are the lingering questions I have. Adaptation can 

benefit those affected communities and it seems that we have clear avenues by which to do so. 

Shade management, cover cropping, varietal selection, and irrigation have been indicated in this 

study to be powerful and practical. However, it is time to turn our attention to what and how 

were communicating about the effects and potential solutions. Increased sensitization, exchange 

of information, and stakeholder engagement are important tools to push for better, more 

contextual adaptation planning and proper management. Highlight farmer perceptions rather than 

using them for model validation. Placing knowledge in communities via open discussion can 

illuminate the barriers and limitations to implementing local coping strategies. By building more 

comprehensive communication strategies, contextual information may be developed and shared 

by those parties who need it most: the private sector, public/private institutions, consumers, and 

farmers. Co-investment opportunities should be based on co-production of knowledge, and, if 

not, we cannot overcome the disconnect between impacts and farmer perceptions, between 

innovation adoption and barriers. With such strategies we can begin to tackle another spectral 

impact of climate change—viera, usted. 

  



Rigsby, Dylan 

 83 

References 

Aguilar, R. M. (2012, April). Importancia de la sombra en el cultivo del café. Retrieved from 

https://web.archive.org/web/20150223064240/https://www.anacafe.org/glifos/index.php/

13NOT:NT_Importancia_sombra_cafe   

Asociación Nacional del Café. (2019). Estaciones meteorológicas. Retrieved from  

http://meteorologia.anacafe.org/Clima/  

Asociación Nacional del Café. (2019). Exportaciones por destino. Retrieved from 

https://www.anacafe.org/exportaciones/estadisticas/por-destino/ 

Asociación Nacional del Café. (2019) Exportaciones por tipo de café. Retrieved from 

https://www.anacafe.org/exportacion/estadisticas-divisas/por-tipo/ 

Asociación Nacional del Café. (2019, April) Impact. Retrieved from 

http://www.guatemalancoffees.com/main/impact/  

Asociación Nacional del Café. (2019) Ingreso de divisas. Retrieved from 

https://www.anacafe.org/exportacion/estadisticas-divisas/  

Asociación Nacional del Café. (n.d.) Los cafes de Guatemala. Retrieved from 

https://web.archive.org/web/20180925182912/https://www.anacafe.org/glifos/index.php/

BuenCafe_CafesdeGuatemala  

Asociación Nacional del Café. (n.d.). Servicios ambientales. Retrieved from 

https://web.archive.org/web/20181014100254/https://www.anacafe.org/glifos/index.php?

title=04AMB:Ambiente_servicios  

Asociación Nacional del Café. (2016). Politica de ambiente y cambio climático para el sector 

café de Guatemala (Policy brief). Retrieved from 



Rigsby, Dylan 

 84 

https://www.anacafe.org/uploads/file/c9abfaf7d81846e08b59d19875de5f6e/Politica-

Ambiental-Anacafe.pdf  

Asociación Nacional del Café. (2019). Variedades de café de Guatemala. Retrieved from 

https://www.anacafe.org/exportacion/estadisticas-divisas/por-variedad/  

Asociación Nacional del Café. (2011). Green Book. Guatemala City, Guatemala. 

Alliance for Resilient Coffee Consortium. (2018). How we work. Retrieved from 

https://www.allianceforresilientcoffee.org/our-work  

Avelino, J., Cristancho, M., Georgiou, S., Imbach, P., Aguilar, L., Bornemann, … Morales, C. 

(2015). The Coffee Rust Crises in Colombia and Central America (2008–2013): Impacts, 

Plausible Causes and Proposed Solutions. Food Security.  

Babin, N. (2015). The Coffee Crisis, Fair Trade, and Agroecological Transformation: Impacts on 

Land-Use Change in Costa Rica. Agroecology and Sustainable Food Systems, 39(1), 99-

129. 

Baca, M., Läderach, P., Haggar, J., Schroth, G., & Ovalle, O. (2014). An Integrated Framework 

for Assessing Vulnerability to Climate Change and Developing Adaptation Strategies for 

Coffee Growing Families in Mesoamerica. PLoS ONE 9(2).  

Bacon, C. M. (2010). A Spot of Coffee in Crisis: Nicaraguan Smallholder Cooperatives, Fair 

Trade Networks, and Gendered Empowerment. Latin American Perspectives 37(2), 50–

71.  

Biesbroek, G. R., Swart, R. J., & van der Knaap, W. G. M. (2009). The Mitigation-Adaptation 

Dichotomy and the Role of Spatial Planning. Habitat International 33(3), 230–37.  



Rigsby, Dylan 

 85 

Brooks, N., & Adger W. (2004) Assessing and enhancing adaptive capacity. Retrieved from 

https://www.researchgate.net/publication/245507668_Assessing_and_enhancing_adaptiv

e_capacity  

Bunn, C., Läderach, P., Ovalle Rivera, O., & Kirschke, D. (2015). A Bitter Cup: Climate Change 

Profile of Global Production of Arabica and Robusta Coffee. Climatic Change 129(1–2), 

89–101.  

Campbell, B. M., Thornton, P., Zougmoré, R., van Asten, P., & Lipper, L. (2014). Sustainable 

Intensification: What Is Its Role in Climate Smart Agriculture? Current Opinion in 

Environmental Sustainability 8, 39–43.  

Castellanos, E. J., Tucker, C., Eakin, H., Morales, H., Barrera, J. F., & Díaz, R. (2013). 

Assessing the Adaptation Strategies of Farmers Facing Multiple Stressors: Lessons from 

the Coffee and Global Changes Project in Mesoamerica. Environmental Science and 

Policy 26, 19–28.  

Centro Internacional de Agricultura Tropical (2016, April 6) About CIAT. Retrieved from 

http://ciat.cgiar.org/about/ 

Centro Internacional de Agricultura Tropical. (2016, September 26). Creating more inclusive 

value chains with the LINK methodology. Retrieved from 

https://ciat.cgiar.org/outcome/more-inclusive-value-chains-link/  

Centro Internacional de Agricultura Tropical. (2016, September 28). More Inclusive Value 

Chains. Retrieved from https://ciat.cgiar.org/outcome/more-inclusive-value-chains-link/ 

Chocooj, M. (2016, August). Resultados de la herramienta para el análisis de vulnerabilidad 

ante el cambio climático. Presented at the 27th Congreso de la Caficultura, Guatemala. 



Rigsby, Dylan 

 86 

Chocooj, M. (2018, June 26). Retos de la caficultura. Presented at the Proyecto de Café 

Resiliente in Centroamerica workshop, Santa Rosa, Guatemala. 

DaMatta, F. M., & Ramalho, J. D. C. (2006). Impacts of drought and temperature stress on 

coffee physiology and production: a review. Brazilian Journal of Plant 

Physiology, 18(1), 55-81. 

Eakin, H., Tucker, C., & Castellanos, E. (2006). Responding to the Coffee Crisis: A Pilot Study 

of Farmers’ Adaptations in Mexico, Guatemala and Honduras. The Geographical Journal 

172(2), 156–71. 

El Periódico. (2017, May 3). Los caficultores buscan líneas de crédito en China e India. 

Retrieved from https://elperiodico.com.gt/inversion/2017/05/03/los-caficultores-buscan-

lineas-de-credito-en-china-e-india/  

The Food and Agricultural Organization of the United Nations. (2013). Climate-Smart 

Agriculture Sourcebook. Sourcebook on Climate-Smart Agriculture, Forestry and 

Fisheries. 

Famine Early Warning Systems Network. (2017). Centroamerica Informe Especial: Sector 

Cafetalero. 

Famine Early Warning Systems Network & El Programa Cooperativo Regional para el 

Desarrollo Tecnológico y Modernización de la Caficultura. (2016, May). América 

Central Informe Especial: El impacto de la roya de café en el sector cafetalero de 

América Central (Policy brief). Retrieved from 

http://fews.net/sites/default/files/documents/reports/AMERICA%20CENTRAL%20Infor

me%20Especial%20-%20sector%20cafetalero%20-%202016.pdf  



Rigsby, Dylan 

 87 

Famine Early Warning Systems Network, Ministerio de Agricultura, Ganadería y Alimentación, 

& The Food and Agricultural Organization of the United Nations. (2016). Guatemala 

Livelihood Zones and Descriptions. Retrieved from 

http://fews.net/sites/default/files/documents/reports/Consolidated%20GT%20LZ%20doc

ument_Jan%2031%202017.pdf  

Fisher, E. F., & Victor, B. (2014). High-End Coffee and Smallholding Growers in Guatemala. 

Latin American Research Review 49(1), 155–77. 

Gay, C., Estrada, F., Conde, C., Eakin, H., & Villers, L. (2006). Potential Impacts of Climate 

Change on Agriculture: A Case of Study of Coffee Production in Veracruz, Mexico. 

Climatic Change 79(3–4), 259–88.  

Georgiou, S., Imbach, P., Anzueto, F., Calderón, G. C., & Avelino, J. (2014). Weather and 

Climate Indicators for Coffee Rust Disease. Retrieved from 

https://www.researchgate.net/publication/269576015.  

Goodman, M. K. (2004). Reading Fair Trade: Political Ecological Imaginary and the Moral 

Economy of Fair Trade Foods. Political Geography 23(7), 891–915.  

Haggar, J., Medina, B., Aguilar, R. M., & Munoz, C. (2013). Land Use Change on Coffee Farms 

in Southern Guatemala and Its Environmental Consequences. Environmental 

Management 51(4), 811-23. 

Hanns R. Neumann Stiftung. (2018, March 20). Our Story. Retrieved from 

https://www.hrnstiftung.org/our-story 

Hanns R. Neumann Stiftung. (2016, August 3). Shade management. Retrieved from  

http://toolbox.coffeeandclimate.org/tools/shade-management/  



Rigsby, Dylan 

 88 

Hanns R. Neumann Stiftung. (2014). The coffee & climate approach to climate change 

adaptation: An introduction.  

Instituto Nacional de Estadisticas de Guatemala. (2013). Mapas de pobreza rural de Guatemala 

2011. 

Instituto Nacional de Estadisticas de Guatemala. (2014). Estadísticas Agropecuarias 2013. 

Jaramillo, J., Muchugu, E., Vega, F. E., Davis, A., Borgemeister, C., & Chabi-Olaye, A. (2011). 

Some like It Hot: The Influence and Implications of Climate Change on Coffee Berry 

Borer (Hypothenemus Hampei) and Coffee Production in East Africa. PLoS ONE 6(9).  

Kolk, A. N. S. (2005). Corporate Social Responsibility in the Coffee Sector: The Dynamics of 

MNC Responses and Code Development. Elsevier 23(2), 228–36.  

de Leon, P. (2017). La Importancia del Café en la Economía Guatemalteca y Estado Actual de 

su Productividad. 

Lipper, L., Thornton, P., Campbell, B. M., Baedeker, T., Braimoh, A., Bwalya, M., Caron, P. 

(2014). Climate-Smart Agriculture for Food Security. Nature Climate Change 4(12), 

1068–72. 

Magrin, G. O., Marengo, J. A., Boulanger, J. P., Buckeridge, M. S., Castellanos, E., Poveda, G. 

…  Vicuña, S. (2014) Central and South America. In: Climate Change 2014: Impacts, 

Adaptation, and Vulnerability. Part B: Regional Aspects. Contribution of Working Group 

II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 

[Barros, V.R., C.B. Field, D.J. Dokken, M.D. Mastrandrea, K.J. Mach, T.E. Bilir, M. 

Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. 

MacCracken, P.R. Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, 

Cambridge, United Kingdom and New York, NY, USA, 1499-1566. 



Rigsby, Dylan 

 89 

McCook, S., & Vandermeer, J. (2015). The big rust and the red queen: long-term perspectives on 

coffee rust research. Phytopathy Review 105(9), 1164-73. 

Meléndez, M. (2018). Rumbo a Una Caficultura Baja en Emisiones de GEI. El Cafetal 4-7. 

Ministerio de Ambiente y Recursos Naturales. (2018). Estrategia Nacional para el Abordaje de 

la Deforestación y Degradación de los Bosques en Guatemala (Policy brief). Retrieved 

from http://www.marn.gob.gt/Multimedios/10060.pdf  

Muñoz, C. (2010). Aproximación a la cadena de valor del café de Guatemala. 

Ponte, S. (2002). The ‘Latte Revolution’? Regulation, Markets and Consumption in the Global 

Coffee Chain. World Development 30 (7), 1099–1122. 

Prensa Libre. (2017). Café orgánico es bien cotizado. Retrieved from 

http://www.prensalibre.com/economia/cafe-organico-es-bien-cotizado  

Schmitt-Harsh, M., Evans, T. P., Castellanos, E., & Randolph, J. C. (2012). Carbon Stocks in 

Coffee Agroforests and Mixed Dry Tropical Forests in the Western Highlands of 

Guatemala. Agroforestry Systems 71(3)   

Skidmore, T. E., Smith, P. H., & Green, J. N. (2010). Modern Latin America. New York: Oxford 

University Press. 

Taylor, M. (2018). Climate-Smart Agriculture: What Is It Good For? Journal of Peasant Studies 

45(1), 89–107.  

Thomas, D. S. G., & Twyman, C. (2005). Equity and Justice in Climate Change Adaptation 

amongst Natural-Resource-Dependent Societies. Global Environmental Change 15(2), 

115–24. 



Rigsby, Dylan 

 90 

Tucker, C. M., Eakin, H., & Castellanos., E. J. (2010). Perceptions of Risk and Adaptation: 

Coffee Producers, Market Shocks, and Extreme Weather in Central America and Mexico. 

Global Environmental Change 20(1), 23–32. 

Tucker, C. M. (2017). Coffee Culture: Local Experiences, Global Connections. New York, NY: 

Routledge. 

United States Department of Agriculture. (2017). Guatemala Coffee Annual - Coffee Production: 

No Longer Business as Usual (USDA Foreign Agricultural Service GAIN Report). 

United States Department of Agriculture. (2018). Guatemala Coffee Annual - Coffee 

international prices do not cover costs for small and medium size farmers (USDA 

Foreign Agricultural Service GAIN Report). 

Via Campesina, La. (2014, September 23). UN-masking Climate Smart Agriculture. Retrieved 

from https://viacampesina.org/en/un-masking-climate-smart-agriculture/  

Via Campesina, La. (2019, May 19). Peasants’ view of the United Nations Decade of Family 

Farming. Retrieved from https://viacampesina.org/en/peasants-view-of-the-united-

nations-decade-of-family-farming/  

Watson, K., & Achinelli, M. L. (2008). Context and Contingency: The Coffee Crisis for 

Conventional Small-Scale Coffee Farmers in Brazil. Geographical Journal 174(3), 223–

34. 

Williams, R. (1994). States and Social Evolution: Coffee and the Rise of National Governments 

in Central America. University of North Carolina Press, Chapel Hill 

World Coffee Research. (2018). Arabica Coffee Varieties. Retrieved from 

https://varieties.worldcoffeeresearch.org/  



Rigsby, Dylan 

 91 

World Integrated Trade Solutions (n.d.). Guatemalan Trade Summary 2000-2015. Retrieved 

from https://wits.worldbank.org/CountryProfile/en/Country/GTM/Year/2015/Summary 

World Trade Organization, The. (2017). Trade Profiles: Guatemala. 

World Bank, The. (2014). Económica de Guatemala. 

Ybarra, M. (2018). Green Wars: Conservation and Decolonization in the Maya Forest. Oakland, 

CA: University of California Press 

 



Rigsby, Dylan 

 92 

Annex 

Included in this annex are the instruments used to evaluate the perceived efficacy of climate-

smart agricultural practices. The first survey was an exercise in providing a number value per 

indicator while the second survey was open-ended to complement the rankings given in first. 



 

 Nombre de Práctica 1 

 

________________ 

Nombre de Práctica 2 

 

________________ 

Nombre de Práctica 3 

 

________________ 

Nombre de Práctica 4 

 

________________ 

Nombre de Práctica 5 

 

________________ 

TEMA 1: ADAPTACIÓN 

Amortigua temperaturas extremas      

Aumenta infiltración o retención de agua en 

el cultivo 
     

Amortigua los impactos de la lluvia extrema      

Aumenta o mantiene rendimiento del 

cultivo ante eventos extremos 
     

Protege contra vientos extremos      

Previene inundaciones      

Mejora estructura del suelo      

Nombre: ___________________________________________________ 

Basado en su experiencia, por favor evaluar las cinco prácticas por los indicadores específicos, usando la escala 0 a 3 donde 0 significa no hay efecto, 1 

significa efecto bajo, 2 significa efecto medio, y 3 significa efecto alto. 

0 1 2 3 

N
o h

ay 
efe

ct
o 

Efe
ct

o b
ajo

 

Efe
ct

o m
edio

 

Efe
ct

o a
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o 



Extiende longevidad del cultivo      

Previene erosión y/o deslizamientos      

Mejora fertilidad del suelo      

Aumenta tolerancia a sequía      

Observaciones:  

TEMA 2: MITIGACIÓN 

Evita o reduce la afectación de 

enfermedades o plagas comunes por cambio 

climático 

     

Evita la emisión de GEI a través del uso 

reducido de fertilizante o pesticida 
     

Evita la emisión de GEI a través de reducción 

de uso de combustibles fósiles 
     

Evita la emisión de GEI al reducir la 

deforestación de bosques o humedales 
     



Evita la emisión de GEI al reducir el uso de la 

quema 
     

Secuestro de carbono en la biomasa del 

cultivo 
     

Aumenta el secuestro de carbono en el suelo      

Observaciones:  

TEMA 3: INTENSIFICACIÓN SOSTENIBLE 

Mejora el crecimiento del cultivo      

Mejora la floración      

Mejora le carga de frutos      

Reduce le incidencia de plagas y 

enfermedades 
     

Reduce la posibilidad de pérdidas 

poscosechas 
     



Mejora la calidad de la taza      

Observaciones:  

TEMA 4: COSTOS DE IMPLEMTACIÓN 

Mano de obra para establecer      

Mano de obra para manejo      

Costo de materiales       

Tiempo para ver las resultados cortos      

Tiempo para ver las resultados largos      

Tiempo en capacitaciones       

Costo de tiempo de los técnicos      



 

 

El acceso de conocimiento de los técnicos      

Porcentaje de adopción de la práctica 

1 = <30% // 2 = 30-60% // 3 = >60% 
     

Observaciones:  



 

 

EVALUACIÓN DE PRÁCTICAS CLIMÁTICAS INTELIGENTES 

 

Nombre: _______________________________________________________ 

Organización: ___________________________________________________ 

Departamento(s) donde trabaja: 
_______________________________________________________________ 

 

Práctica 1: ________________________________________________________________ 

Su experiencia con la práctica: ________________________________________________ 

_________________________________________________________________________ 

Práctica 2: ________________________________________________________________ 

Su experiencia con la práctica: ________________________________________________ 

_________________________________________________________________________ 

Práctica 3: ________________________________________________________________ 

Su experiencia con la práctica: ________________________________________________ 

_________________________________________________________________________ 

Práctica 4: ________________________________________________________________ 

Su experiencia con la práctica: ________________________________________________ 

_________________________________________________________________________ 

Práctica 5: ________________________________________________________________ 

Su experiencia con la práctica: ________________________________________________ 

_________________________________________________________________________ 


