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Abstract 

As part of the Master in Sustainable Development Program (MDP) a Field Practicum was 

completed in collaboration with Semilla Nueva (SN), a sustainable agriculture NGO 

working on the lowlands of Southern Guatemala. Through a “farmer to farmer” model, this 

organization has promoted sustainable agricultural technologies such as green manures, 

cover crops, no-burn and no-till. The Field Practicum focused on carrying out a baseline 

and impact study of these practices. Specific research questions included: 1) What are the 

main challenges that farmers face in making a living from agriculture?; 2) What are the 

main factors that make a farmer more likely to adopt a technology promoted by SN?; 3) Is 

there any positive measurable impact of these technologies?; and 4) From the farmers' 

perspectives, what are the potential risks and benefits of using these technologies? The 

main instrument employed was a farmer survey (n=146), complemented by participant 

observation, in depth interviews and two farmer focus groups. Preliminary results were 

presented to SN staff, and the final results are included in this report.  In summary, farmers 

face an extremely complex number of critical challenges that prevent them from improving 

their livelihoods; ranging from lack of access to land and fair markets, increasingly 

expensive agricultural inputs and climate change. Farmers more likely to work with SN or 

try new technologies appear to be older, have more years of farming experience, have prior 

training, and a track record of participating actively in community organizations. The 

survey analysis did not find any measurable difference on crop yields, amount of fertilizer 

used and empowerment related questions as a result of these practices. It may be too early 

to find any of this evidence, as most farmers have used them for only 1 to 3 years. However, 

farmers agreed that these practices have improved soil conditions. Farmers’ perception of 

SN technologies varied according to the practice. The most widely used practice was no-

burn/incorporation of crop residues, which was perceived as highly beneficial with little 

risks and costs. The use of cover crops and no-till were perceived as providing fewer 

benefits and incurring moderate to high risks and costs. 
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I. Introduction 

1. National Context 

Guatemala has some of the lowest social indicators in Latin America. FAO (2011) 

reports that Guatemala has the highest child malnutrition levels in the hemisphere, over 

50% of its population is considered poor, and according to the latest survey available, in 

2011 only 19% of the population is considered as food secure. Child and maternal mortality 

rates are also among the highest in the hemisphere (CESR, 2008).  

Social inequality is also very high, as exemplified by an income inequality (Gini) 

index of 0.537 (WFP, 2013). (Gini index is a measure of inequality. It measures distribution 

of resources, where 0 is perfect equality and 1 is perfect inequality). Poverty and 

deprivation is disproportionally concentrated among rural and indigenous populations as 

seen by comparing health and education indicators across the country (Bitran y Asociados, 

2005).  

Land distribution in Guatemala is also among the most unequal in the world; only 

2% of the population own about 70% of the arable land (Viscidi, 2004). The World Bank 

calculated a land distribution Gini index of .895 (World Bank, 1995). This leads to a dual 

system of latifundio-minifundio, that is, large tracts of land owned by a few, with the 

majority owing small parcels of land.  The latest agricultural census shows that 86.5% of the 

farms hold less than 5 mz (3.50 Ha) of land while occupying only 16.26% of the total farm 

land (Us Pinula, 2013). 

Agriculture is the most important activity in Guatemala. About 80% of the 

population is involved in agriculture either directly or indirectly.  In 2005, agriculture 

contributed 25% of Guatemalan GDP (Fuentes Lopez et al. 2005). According to FAO (2007), 

corn, or as it is traditionally named, milpa is the crop with the largest cultivated land area in 

the country.  This, FAO claims, “is evidence of the high degree of incidence that this crop 
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has over food and nutritional security among Guatemalan families…” Indeed, this crop is at 

the center of the family diet and its cultivation is still considered one of the most important 

elements of the national culture. 

The struggle of small farmers and agriculture in Guatemala can be exemplified by 

the production of corn in the last few decades. Up until the early 1990’s, Guatemala’s 

domestic corn production was sufficient to cover demand. As a result of structural 

adjustment programs in the 1980’s, dismantling of state production and marketing support 

systems occurred, provoking stagnation in national production (Fuentes Lopez et al. 2005; 

van Etten & Fuentes, 2004).  Additionally, the Central American Free Trade Agreement, 

(DR-CAFTA) which entered into force in 2006, has promoted the expansion and 

intensification of large scale export agriculture and the increased imports of highly 

subsidized corn. More profitable crops such as sugar cane and palm oil have been 

expanding in regions where corn was the traditional crop, threatening food security and 

water availability and causing environmental pollution (MFEWS, 2005; Winkler, 2013; Red 

Centroamericana de Monitoreo del DR-CAFTA, 2011).  

As a result, Guatemalan rural peasants face extreme deprivations. Even those that 

own land are often at the mercy of unfair market prices, rising prices for agricultural inputs 

and deteriorating soil and ecosystem health. Other current challenges are a disarticulated 

marketing chain and lack of market information. Additionally, farmers are facing recent 

climate unpredictability and more frequent extreme weather events (SEGEPLAN, 2010). 

According to FAO, farmers need access to technical training and better access to affordable 

credit and insurance.  

Description of host institution  

Semilla Nueva (SN), a not for profit organization, initiated work in the lowlands of 

Guatemala in 2008 with the goal of assisting small farmers in their quest for a better 

livelihood. Their offices are located in the highlands of Quetzaltenango, in southwestern 

Guatemala, while their work currently focuses on the Lowlands (between one to two hours 
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distance, depending on the community's location, see Figure 2). Semilla Nueva has 

introduced a number of sustainable agricultural practices such as no-burn, no-till, cover 

crops and agroforestry. The integration of these technologies seek to recover soil health and 

fertility, build a more diverse and resilient agroecosystem, increase yields, and initiate a 

process of empowerment in the communities; all of which will improve farmers’ 

livelihoods. 

 SN uses the model of “farmer to farmer” transfer of technology in which they 

promote farmers' experimentation and evaluation of technologies; these experiences and 

results are then shared among fellow farmers and with those in other communities. Their 

transfer model also involves the training of community promoters who lead their fellow 

farmers in the establishment of simple farm trials comparing sustainable practices with 

current production approaches, assisting in the recording of results and finally sharing the 

results with neighbors and other communities (See Figure 1 for a graphic representation of 

the model SN uses).  SN initiated work with two communities in 2008 and currently has 

expanded its work to ten communities in the region.  

Figure 1. SN Working Methodology 
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 The communities where I 

carried out my Practicum are located 

in the Pacific Coastal Lowlands of 

Guatemala, specifically, in the 

Departments of Retalhuleu and 

Suchitepequez. (See Figure 2 for a 

map locating these communities). 

The region is located in the South eastern 

corner of Guatemala, close to the border with Mexico.  These communities were established 

as a result of two important waves of land distribution that occurred in Guatemala in the 

1950's and 1980's. These were large farms or “fincas” that were bought by the national 

government and distributed among landless farmers. Currently, the small landholders own 

between 2 to 10 ha. of land. The communities are culturally varied, as some of the 

inhabitants come from a few indigenous Mayan groups, while others consider themselves 

non-indigenous.   

3. Regional Socioeconomic Context 

The communities studied are located in four different municipalities, which belong 

to two departments. These communities were selected by SN based on their history of work 

with the organization and location. The communities and their respective municipalities 

and departments are as follows:  

1. Comunidad La Montaña, Municipality of Retalhuleu, Departament of Retalhuleu 

2. Comunidad A-13, Parcelamiento La Máquina, Municipality of Cuyotenango, 

Departament of Suchitepequez 

3. Comunidad Montecristo, Municipality of Champerico, Department de Retalhuleu 

4. Comunidad Nuevo Bracitos, Municipality of Mazatenango, Departament of 

Suchitepequez 

5. Comunidad Caballo Blanco, Sector One and Two, Municipality of Retalhuleu, 

Figure 2. Study Location 
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Departament of Retalhuleu 

6. Comunidad B-4, Parcelamiento La Máquina, Municipality of Cuyotenango, 

Departamento of Suchitepequez 

Table 1 summarizes the main socioeconomic information for these four 

municipalities according to the Municipal Development Plans created by Segeplan (See 

SEGEPLAN 2010a, 2010b, 2010c and 2011), the national Planning office.   

Table 1. Socioeconomic indicators for the municipalities included in the study. 

Indicator/ 

Municipality 

Retalhuleu Champerico Mazatenango Cuyotenango Average 

Land surface 796 km2 416 km2 356 km2 238 km2 -- 

Total population (2010) 83,452 33,391 88,334 50,860 -- 

Population density per 

Km2 
105 78 248 214 161 

Rural Population 49% 73% 38% 78% 60% 

Percentage indigenous 

population 
5.3% 17% 27% 34% 20.8% 

Percentage living in 

poverty 
38.1% 46.91% 40.8% 60.6% 46.6% 

Percentage living in 

extreme poverty 
4.3% 5.71% 6.1% 11.9% 7.0% 

Literacy rate 82.5% 92.0% 88.5% 85.1% 87% 

 

The rural communities studied represent a very small fraction of the total municipal 

population, however, it is worth understanding the municipal and regional contexts. It is 

also important to point out that the municipalities of Retalhuleu and Mazatenango are the 

provincial headquarters of the departments of Retalhuleu and Suchitepéquez, respectively. 

It is to be expected that their populations are larger, more urban, and possibly experience 

lower levels of poverty.  

Table 1 shows that the four municipalities vary widely in terms of their urban to 
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rural ratio, population density and population living in poverty, largely influenced by the 

size and urban nature of the municipalities of Retalhuleu and Mazatenango. Indeed, these 

two municipalities have the largest populations out of the four municipalities compared. In 

terms of population density it is important to note that Champerico has the lowest density, 

and Retalhuleu would have much higher density if it was not for its large surface area (90% 

to 234% larger than the other three municipalities). Expectedly, Retalhuleu and 

Mazatenango have a very high urban population, over 50%; while Cuyotenango and 

Champerico have a largely rural population with over 73% living in rural areas. 

The indigenous share of the population varies from 5.3% to 34% across the four 

municipalities. Poverty and extreme poverty indicators show that the largely rural 

municipalities have higher levels of poverty. The municipality of Cuyotenango has the 

highest levels of poverty and extreme poverty with 60.6% of its population living in poverty 

and 11.9% in extreme poverty. Compared with the national average, this municipality has a 

higher index of poverty (51% at the national level), but a lower level of extreme poverty 

(15% at the national level). In terms of literacy rates, the average is relatively high in all four 

municipalities.  

Table 2 presents a selected number of biophysical indicators for the four 

municipalities in the study.  
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Table 2. Biophysical indicators for the municipalities included in the study. 

Indicator/ 

Municipality 

Retalhuleu Champerico Mazatenango Cuyotenango 

Climate Subtropical Dry Forest, 

Subtropical Humid 

Forest & Subtropical 

Very Humid Forest 

Subtropical Very 

Humid Forest 

and Subtropical 

Dry forest 

Subtropical 

Very Humid 

forest 

Subtropical Very 

Humid Forest and 

Subtropical 

Humid forest 

Altitude Range 0-600 m 5 m 374 m 0-371 m 

Temperature Range 19-27 ˚C 25.5-28 ˚C 21-25˚C 22-28 ˚C 

Annual Precipitation 500-4327mm 800-1200mm 3284 mm 2500-3000 mm 

Soils 50% Ixtan, 17.5% Bucul, 

11.9% Alluvial,  

74.6% Ixtan, 22.1%  

Champerico 

72.6% Ixtan, 

11.4% 

Mazatenango, 

9.4% Champerico 

66.7% Ixtan, 16% 

Mazatenango, 7.8% 

Cuyotenango 

 

In terms of climate, there are three climates represented, all of them included in the 

municipality of Retalhuleu. As the largest municipality among the four studied, Retalhuleu 

incudes Subtropical Dry Forest, Subtropical Humid Forest and Subtropical Very Humid 

Forest.  As expected, this is the municipality with the highest temperate, precipitation and 

altitude variation. It’s important to emphasize that the area of Subtropical Dry Forest in 

Retalhuleu and Champerico are very small. Champerico, Retalhuleu and Cuyotenango are 

truly coastal municipalities as they border the Pacific Ocean. The precipitation is the highest 

in Cuyotenango, Mazatenango, and in some areas of Retalhuleu.   

II. Literature Review 

Sustainable agricultural technologies: potential, factors of adoption, and the 

farmer to farmer movement.  

Introducing a few but effective sustainable agricultural practices involving farmer 

experimentation, evaluation and sharing, can potentially initiate a process of sustainable 

community development and empowerment. Examples of these low input agricultural 
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practices include cover crops, no-till, green manures, soil conservation practices and 

agroforestry. Extensive evaluations of sustainable agricultural projects demonstrate that 

these technologies can effectively raise and sustain productivity and income, while helping 

conserve natural resources (Uphoff, 2006). Indeed, Pretty et al. (2008) found that in 286 

sustainable agriculture projects in 57 developing countries the average increase in crop 

yields  from introduction of these practices was 79.2%.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

In addition to productivity benefits, there is evidence that these sustainable 

agricultural technologies have the potential to create a more resilient agricultural system. A 

participatory study in Central America compared conventional and sustainable farms after 

the disastrous path of Hurricane Mitch. The study concluded that “on average, 

‘agroecological’ plots on sustainable farms had more topsoil, higher field moisture, more 

vegetation, less erosion and lower economic losses after the hurricane than control plots on 

conventional farms” (Holt-Gimenez, 2001, pp. 2). This resilience may be critical in the long 

term, as Guatemala is considered to be highly vulnerable to climate change. According to 

Germanwatch, a non-profit organization, in 2010 Guatemala was the second most 

vulnerable country in the world due to climate change, ranking only after Pakistan 

(Harmeling, 2011). 

In the United States, the importance of soil health for building a resilient 

agroecosystem, conserving natural resources and food security concerns are reflected in the 

recently unveiled “Unlock the secrets in the soil” effort by NRCS (Natural Resources 

Conservation Services). The principles recommended by this initiative are to increase and 

maintain organic matter, maintain the soil covered by plants or plant residues, maintain soil 

structure by minimizing tillage, and promote soil life (NRCS, 2013). The agricultural 

practices discussed throughout this report are completely in harmony with these principles. 

Since the 1980’s many Non-Governmental Organizations (NGO’s) across the world 

have promoted such sustainable agricultural practices to rural farmers across the world, 
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sometimes using participatory models such as Farmer Field Schools and Farmer to Farmer. 

The goal behind these models is to encourage farmers’ empowerment which is increasingly 

recognized as a critical factor for improving livelihoods. These alternative models of 

technology transfer recognize that farmers are innovators and experimenters by nature, 

they possess profound knowledge of their environment, and are in the best position to 

critically assess technologies and to effectively share their knowledge with their peers.  

Empowerment in this sense, is the increased ability of farmers to influence decisions that 

determine their livelihood realities (Beaudoux et al. 2001). 

 According to Holt-Gimenez (2006), the farmer to farmer movement has its roots in 

the Guatemalan highlands. In the 1980’s, with the support of small international NGO-s, 

indigenous Maya-Kaqchiquel farmers promoted small scale experimentation of sustainable 

agricultural practices. They insisted on a critical assessment of the experiments and of 

sharing their experiences among their peers. According to Altieri & Toledo (2011), there are 

about 10,000 farming families in Guatemala, Nicaragua and Honduras who are part of the 

farmer to farmer movement. The movement has grown to other parts of the hemisphere.  

There is evidence that using a “farmer to farmer” strategy to disseminate low input 

sustainable and/or organic production systems can empower farmers by diminishing their 

dependency on off farm inputs, promoting  experimentation, and by creating a culture of 

collaboration, as all of which may increase farmer agency or abilities to affect change 

(Nicolaysen, 2012; Holt-Gimenez, 2006; Altieri & Toledo, 2011). Beban (2008) investigated 

farmer empowerment among farmers who had recently transitioned to organic farming in 

Cambodia. The study showed, with some variation, that most farmers “felt they had more 

control over their livelihoods”(pp. iii), as their food security, health, income and community 

ties improved. Nicolaysen (2012) explored empowerment among farmers who belong to 

organic agriculture organizations and found that these farmers perceived that their food 

security had improved, they spent less cash on agricultural inputs and the trainings 
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received by these organizations helped them to become “more self-reliant and confident 

individuals…” (pp. ii).  

Semilla Nueva (SN), a sustainable agriculture NGO, promotes the introduction of 

appropriate integrated technologies such as no-burn, no-till, cover crops by utilizing the 

farmer to farmer model. The overall objectives of these practices are to recover soil health 

and fertility, reduce erosion, increase productivity and promote farmers’ empowerment. 

What follows is a brief description of each of these technologies and a discussion of the 

factors that determine their adoption, based on available literature. 

About the Practices: No-Burn, No-Till and Cover Crops. 

Burning crop residues is still a dominant practice among rural farmers in many parts 

of Guatemala. In the area of study, farmers burn crop residues to suppress weeds and pests, 

to clean the area for planting and to release some nutrients. There is no shifting agriculture 

in the area and farmers do not use fallow periods because of land shortage. However, 

burning crop residues depletes organic matter and moisture in the soil, increases 

vulnerability to soil erosion, and emits greenhouse gases (FAO, 2012). FAO’s experience in 

Guatemala and Honduras showed that no-burn strategies can help conserve soil moisture, 

reduce soil erosion, reduce dependency on external inputs and increase productivity, as 

well as improving soil structure and infiltration. In Honduras, this practice has been 

promoted since the 1990’s, and in 2005 there were an estimated ten thousand farmers who 

have adopted the no-burn practice (Bustamante, 2005). 

No-till farming or conservation agriculture is another important sustainable 

agricultural practice promoted by SN. It differs from no-burn by the fact that land is not 

tilled at all, while no-burn usually implies incorporation of crop residues through tilling. 

According to the World Bank (2002), no-till drastically reduces soil erosion and water losses, 

there are labor and time savings, less need for external inputs, more stable yields especially 

during dry periods, higher profits, and improved environmental management. No till has 

proven to be highly beneficial for soil health and has reduced weeding competition both of 



  12 

 

which raise productivity. Documented cases in Brazil and Paraguay have shown significant 

increases in farm income due to no-till systems (Hobbs, 2006). 

Cover crops and green manures are also widely promoted as integral parts of a 

sustainable agricultural system. Roland Bunch, a well-known expert on cover crops, argues 

that smallholders who have initial grain yields of 1.5 ton per ha-¹ or less, “can expect, at a 

minimum, to double their crop yields within a few years” by using green manures and/or 

cover crops (Bunch, 2006, pp. 442). Altieri and Toledo (2011) document the benefits of the 

use of mucuna as a green manure (Mucuna pruriens) in Nicaragua and Honduras where it 

has resulted in  substantial increases in productivity, reductions in weed pressure, and a 

reduction in the number of chemical fertilizer and herbicide applications. 

In addition to the introduction of mucuna as a green manure, SN is widely 

promoting the cultivation of pigeon pea (Cajanus cajan). This relay/cover crop serves as a 

third crop in the farmers’ agricultural cycle, following corn and sesame. According to SN, 

the production of pigeon pea benefits the household by providing additional food and 

potentially additional income while at the same time  protecting from soil erosion and, if 

managed properly, increasing soil health and fertility. According to Odeny (2007), pigeon 

pea can potentially fix up to 235 kg ha-1 nitrogen. It is a very drought tolerant legume that 

grows well in depleted soils in the semi-arid tropics. Additionally, the seeds are highly 

nutritious and there is an important market for them. 

Factors influencing adoption of these practices 

 The available literature provides insight into important factors that influence 

adoption and non-adoption of no-burn, no-till, cover crops and other sustainable 

agricultural practices in general. In the case of no-burn, FAO (2012) found that in the dry 

Guatemalan region of Las Verapaces, there were a number of cultural elements that 

challenged its adoption. Burning crop residues before planting is a traditional practice in 

Guatemala. Farmers really value having a “clean” plot of land free-of-residue, which 
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appears to signal hard work and accomplishment.  Farmers who try no-burn or no-till are 

often called “lazy” for not collecting the “basura” (literally, “trash;” the name given to crop 

residues after harvest).  

Another aspect is the apparent lack of “patience” for long term results. As it is the 

case with many sustainable agricultural practices, there are very few or no immediate 

benefits. Generally, it is expected that farmers will achieve full benefits from these practices 

after at least 3 years. Farmers who have used chemical fertilizers and pesticides are often 

used to rapid results. This expectation for quick results is at odds with the patience needed 

to achieve the desired benefits from soil and ecosystem-restoring practices, such as no-burn, 

no-till and cover crops. 

The FAO study also found that the form of land tenure was a critical factor on 

whether no-burn was adopted, given that farmers who rented land had no interest and/or 

ability to carry out this practice. As their land renting arrangements change from season to 

season, they did not have any incentive and ability to capture any benefits from this 

practice. Additionally, older farmers appeared to be less open to trying this practice as 

compared to younger farmers.  This information is consistent with Cochran & Bonnell 

(2013) who found that land tenure issues, lack of patience and lack of rapid results were the 

main reasons why farmers in Panama did not use sustainable agricultural practices.  

CYMMIYT and the Mexican Agricultural Research Institute (INIFAP) (Nieuwkoop, 

et al. 1994) investigated no-till adoption and benefits in the Frailesca region of Chiapas, 

Mexico. They found that no-till adoption is challenged by the need for cattle fodder, secure 

land tenure, increased work effort associated with planting and increased soil pest pressure. 

Additionally, the researchers found that the technology appears to work less effectively in 

“red soils” or ultisols.  Farmers in the study reported improved erosion control, increases in 

soil fertility and moisture retention. On the other hand, farmers reported increases in labor 

demands, occurrence of pests and increasing costs associated with weed control. 

 In the specific case of cover crop or green manure adoption, Bunch (2004) argues that 
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there are a number of factors that determine whether or not the crops will be attractive for 

the farmer to grow. They must provide other tangible benefits besides solely providing soil 

fertility. These benefits could be harvesting edible or marketable parts of the cover crop and 

effective weed suppression. Additionally, these practices should require low labor and cash 

demands, and utilize land that otherwise would not be able to support other crops.  

Adebayo and Oladale (2013) carried out an ordinal regression model to identify 

determinants of green manure and cover crop adoption in South West Nigeria, and found 

that farm education, farm size, membership of organization and distance from home to 

farm center were the main factors influencing the intensity of adoption of these practices.  

Also in Nigeria, Edeoghon, et al (2008) found that increased farming experience and 

farmers’ awareness of sustainable agricultural practices were associated with the use of 

these practices. 

 In a review of 23 published studies that looked at adoption of sustainable 

agricultural practices across the world, Knowler & Bradsaw (2006) found that there were a 

large list of factors that have been found to influence adoption. The authors grouped these 

factors under four categories: 

1. Farmer and farm household characteristics, which include farmers’ age, educational 

achievement, and awareness of sustainable agricultural practices.  

2. Farm biophysical characteristics, which include farm size, soil erosion experience, 

and the presence of slopes.  

3. Farm financial management characteristics such as land tenure, farm income and 

labor availability.  

4. Exogenous factors, which include access to information and technical support, 

agricultural policies and social capital.  

Knowler and Bradsaw concluded that the available evidence is inconclusive on what 

factors are most closely associated with the adoption of sustainable agricultural practices. 
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The majority of these factors are sometimes found to be significant and at other times not 

significant. For those studies where the factor is significant, the nature of the correlation is 

sometimes positive, and in other cases negative. The only two factors that appear to have 

some consistent positive correlation with adoption are larger farm size and increased 

education of the farmer.  

Finally, in a study of adoption of legume cover crops in Malawi, Pircher et al (2013) 

found that gender and wealth differentiation within communities resulted in different 

groups of farmers each with different technology needs. Due to lack of secure land tenure, 

women were not interested in this technology; and men, who had secure land ownership 

but were dedicated to maize cropping only, did not find the technology appropriate. 

Furthermore, Pircher et al found that they could identify three different socioeconomic 

groups. Wealthy farmers relied on chemical fertilizers and found cover crops too time 

consuming; while the poorest farmers showed interest but were too poor to adopt the 

technology due to time constraints. 

In summary, the literature presented in this section points to the tremendous 

complexity of farmers’ livelihoods across the world. This makes it difficult to identify the 

key factors favoring adoption of any given agricultural practice across the board. However, 

the studies do provide important insights into the likely factors that influence adoption that 

need to be tested in specific contexts. 
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III. Cross Disciplinary Considerations 

 Through a collaborative process, SN and I developed the Practicum Plan, which was 

carried out from early May to mid-July, 2013, corresponding to 10 weeks. About 50% of my 

time was spent in the field collecting information, while the remaining time was used for 

processing data and information and preparing preliminary results.   The plan included 

direct involvement with at least six rural communities in the region.  

 The practicum integrated more than one development sector and crossed more than 

one of the foundational disciplines of the MDP Program (Health, Natural Sciences, Social 

Sciences and Management).  Semilla Nueva's philosophy goes beyond the simple 

introduction of key agricultural technologies.  The organization focuses on empowering the 

communities, sowing the seeds of endogenous change by providing information and 

challenging the communities to undertake decisions critically. Under this holistic 

philosophy, this practicum focused on understanding the socioeconomic conditions and 

challenges experienced by farmers, as well as exploring the impacts of SN's work with 

respect to soil and agricultural land productivity and farmers' empowerment.  Preliminary 

results were presented to the host organization. Final Practicum product outcomes are 

presented in this final report.  

Development Problem Addressed 

 Farmers in these communities face a complex number of challenges, which includes 

lack of access to land, credit, technical support, fair markets, soil degradation, pests and 

climate change. As a result they often have low levels of productivity and low or negative 

returns on their agricultural investments. The consequences are poverty, food insecurity, 

malnutrition, and other related issues. SN is currently working in these communities to 

initiate a development process that restores the soil health and encourages community 

empowerment. However SN lacked basic information on the socioeconomic conditions of 

these communities, and also perceived the importance of exploring the impacts of their 
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programs, as well as establishing baseline data for future evaluations. 

The practicum focused on providing SN with critical baseline data on these 

communities. Additionally, the study explored the perception of farmers and the impacts of 

the sustainable agricultural practices introduced by SN. The potential positive implications 

of this organization's work include restoring soil health and fertility, creating a more 

resilient and self-sustained agroecosystem, reducing agricultural dependency on expensive 

inputs, increasing food production and yields, generating additional household income, 

and potential health benefits through a more diversified diet and nutrition education. 

Furthermore, SN promotes farmers’ ability to critically assess and experiment with new low 

input technologies with important implications for empowerment and self-sustained 

endogenous community development.  

IV. Questions and Objectives of the study 

 The following are the main questions and objectives of the study.  

Research questions 

 No. 1: What are the main challenges that farmers face in making a living from 

agriculture? This question was answered through exploring and discussing the farmers’ 

own perceptions regarding the challenges they face, through survey responses, in depth 

interviews and focus groups. 

 No. 2: What are the main factors that make a farmer more likely to experiment and 

adopt a technology promoted by SN?  This question was explored by analyzing survey 

information on the socioeconomic conditions and resources of farmers, correlated with 

their status of adopters versus non adopters in communities where SN has been 

working.  
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 No. 3: Is there any positive measurable impact of SN-promoted technologies such as 

no-burn, no-till and cover crops? This question was addressed by comparing the 

following three groups of farmers in the survey: 1) those who have had direct 

involvement with SN, 2) those who have not engaged with SN, but who live in a 

community where SN works, and 3) those farmers living in a community where SN 

does not work.  The main variables which are compared are the following: yields, 

perceptions of soil fertility, savings on agricultural inputs and their application, and 

empowerment related questions. 

 No. 4: From the farmers' perspective, what are the potential risks and benefits of 

using the technologies promoted by SN? This was explored using open-ended 

questions in the survey, focus groups with adopters, participant observation and in 

depth interviews with key farmer informants. 

 Objectives of the study 

 Provide important baseline data for SN programs. This data will also serve to 

evaluate the impact of SN programs in the future. 

 Identify impacts of SN programs among farmers involved directly with the 

organization. Additionally, identify, if any “spillover” effects to neighbor and other 

communities are occurring. 

 Understand farmers' risk perception of SN technologies and the factors and 

considerations leading to technology adoption. 

V. Methodology and Limitations of the Study 

This study used a variety of methods to achieve its goals. A farmer survey was the 

primary instrument used to collect data, but other methods such as participant observation, 

in-depth interviews, and focus groups were used to complement the survey information. 
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Additionally, a field journal was kept to document observations and explore connections 

among the topics identified. 

Participant observation included participation in corn planting, assisting on marking 

experimental plots and interacting with farming families while staying at their homes. Non-

structured in depth interviews were carried out with a handful of key farmers in the 

communities. Farmers were asked about the communities’ history of settlement and crop 

production, current production challenges and their perspectives on sustainable 

agricultural technologies, as well as community organization. 

Below are detailed descriptions of survey and focus group methodologies. 

Survey Methodology 

An agricultural survey was conducted in six communities in the region. The 

communities were chosen by SN staff based on their location, years of work in those 

communities and similarities. The survey was conducted to collect socioeconomic data on 

farms and households in these communities. The survey included questions regarding 

detailed information about  farming practices and associated costs, as well as farmer 

perceptions regarding practices such as cover crops, no-burn and no-till agriculture. 

Additionally the survey included a section that attempted to measure some empowerment 

elements. The survey also included open-ended questions which provided farmer 

participants the opportunity to offer additional information regarding the topics of 

discussion.  

 The six communities that were part of this study included: 

1. Comunidad La Montaña, Municipality of Retalhuleu, Departamento of Retalhuleu 

2. Comunidad A-13, Parcelamiento La Máquina, Municipality of Cuyotenango, 

Departamento of Suchitepequez 

3. Comunidad Montecristo, Municipality of Champerico, Departmento de Retalhuleu 



  20 

 

4. Comunidad Nuevo Bracitos, Municipality of Mazatenango, Departamento of 

Suchitepequez 

5. Comunidad Caballo Blanco, Sector 1 and 2, Municipality of Retalhuleu, 

Departamento of Retalhuleu 

6. Comunidad B-4, Parcelamiento La Máquina, Municipality of Cuyotenango, 

Departamento of Suchitepequez 

Communities 1 through 4 are communities where the NGO Semilla Nueva (SN) 

works and thus termed the ‘intervention’ communities. Communities 5 and 6 are 

neighboring communities to communities 1 and 2 respectively, but where SN had not yet 

intervened, and are termed the ‘control’ communities.  

Survey Design and Data Processing 

  The farmer survey included a total of 146 interviews which were carried out 

drawing from three different groups of farmers in the six rural communities. Initially it was 

planned to include fifty farmers from each group, as follows:  

 Group 1 (SN group): Fifty farmers directly involved with SN programs. These 

farmers are further defined by having received a visit from SN staff and by having 

set up an experiment with SN technologies (selected from Communities No. 1-4).  

 Group 2 (Neighbors group): Fifty farmers not directly involved with SN programs, 

but who live in communities where SN works (selected from Communities No. 1-4).  

 Group 3 (Control group): Fifty farmers not directly involved with SN programs and 

who live in communities where SN does not work (selected from Communities No. 5 

and 6).  

The survey instrument was designed collaboratively with SN staff and interns. (See 

Appendix 1 for a copy of the survey and its English translation.) The instrument was pre-

tested on the ground by SN interns to improve the clarity of the questions. The survey was 

carried out from mid-April to late June 2013 by SN interns, staff and the author of this 
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report.   

The plan was to carry out random sampling of the population, but given the 

conditions and limited time in the field, convenience sampling was used.  For example, at 

the time of the survey there was no information on the number of households within each 

community such as community census, nor maps available to assist in the survey logistics. 

Additionally, there was limited time to complete the surveys. If given the time, community 

maps would have been drawn identifying each household. After that, all households would 

have been represented by numbers, from which the needed sample would have been 

drawn randomly. 

All group 1 farmers were contacted by person or by phone to request their help with 

answering the survey. Their contact information was provided by a database that SN 

maintains. The great majority of these farmers agreed to meet; and the result is that the 

study nearly carried out a census of group 1 farmers.  Group 2 and 3 farmers were 

contacted by person by going from door to door, and were chosen non-randomly based on 

their availability.  

Data were entered into forms created in a Microsoft Access database. This database 

allowed the orderly and consistent organization of the information. The data was then 

moved to IBM-SPSS software in order to carry out the statistical analysis. This analysis 

included descriptive statistics, and statistical tests such as T-test, ANOVA, Chi Square and 

Pearson bivariate correlation. 

Focus Group Methodology 

Two of four planned focus groups were completed in two of the communities where 

SN works (La Montaña in the municipality of Retalhuleu and in the community A-13 in the 

municipality of Cuyotenango), and included a majority of the farmers that belonged to 

group 1 in the survey. The objective was to discuss emerging themes that were coming out 
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from the preliminary survey analysis, and deepen this knowledge, with a focus on the 

practices promoted by SN, and the general challenges that these farmers face. 

The focus group lasted an average of 1 hour 45 minutes. Invitation was done either 

by phone or in person. No economic incentive was provided. A light snack was shared 

during the focus group. Five farmers attended the first group in the community of La 

Montaña and 14 farmers in the community of A-13. This high attendance in A-13 was 

unintended and created a logistical challenge, in terms of having an in-depth conversation 

and making sure that all attendants had the chance to participate. The time allotted for each 

questions was adjusted based on the number of attendants. Socioeconomic data was not 

collected on the focus group attendants, although there was a majority of males, with 

females accounting for about 25% of the participants.  

The focus group in La Montaña was carried out in the house of a farmer, and the 

conversation carried out in A-13 occurred outside the community’s Catholic Church, the 

most common meeting place in the community. The original plan was to complete four 

focus groups. However, due to the serious lack of time this was not possible. In spite of this, 

these focus groups were successful at providing in-depth understanding of the challenges 

faced by these farmers and interesting insights.  

 Based on preliminary results from the survey, I created a simple chart with pictures 

that identified the main topics/challenges the farmers reported they are facing. (See pictures 

in Appendix No. 3.) This chart or collection of pictures was used to engage the farmers; they 

were asked to share an experience that related to one or more of the challenges represented 

in the chart. They also prioritized these problems through a “voting” exercise. They were 

asked about the future of agriculture in the community, the steps that the community might 

take to encourage change; and finally they were asked to share their experiences regarding 

the main technologies promoted by SN: No-burn and incorporation of crop residues, no-till, 

and the cultivation of pigeon pea. (See focus group agenda in Appendix 4). Materials used 
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included flip chart paper, markers, pictures and stickers 

Limitations of the study 

 The study drew samples from a very limited number of communities in Southern 

Guatemala. These communities are each unique with respect to their land ownership 

history and cultural make up. Therefore the study is not representative of all Guatemalan 

small farmers. The study is also limited by the lack of previous baseline data that could be 

used to compare the intervention and control groups. Additionally, given the possible 

sensitivity of the information collected, the interviews were carried out with the head of 

household, not necessarily with all appropriate members of the household. This may 

reduce the accuracy of responses and increase recall problems.  

 SN has been working in these communities for two to three years at the time of the 

study. However farmers have only used the agricultural practices promoted by SN for one 

to two years. Therefore, the chances of finding positive impacts of these practices are very 

low. 

 It is important to notice that it proved infeasible to select a random sample of 

farmers within groups 2 and 3 (Neighbors group and Control group) due to time and 

logistical limitations. However I am confident that the results are worth sharing and highly 

indicative of the reality on the ground. 
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VI. Results 

1. General Socioeconomic Characteristics of the Population 

The data presented in this section confirms that for the most part the communities 

studied are very similar in their socioeconomic conditions. See Table 3 for a summary of 

these indicators. The data is presented for the three groups studied and the total 

population. Due to variation, sometimes means and medians (medians in parenthesis) are 

presented in order to convey the nature of the data. 

Table 3.  Socioeconomic Indicators by group  

Indicator Group 1 Group 2 Group 3 Total 

Number of interviews 40 57 49 146 

Average age  (Median in parenthesis) 45 (44.5) 39 (44.5) 41.2 (44.5) 41.6 (44.5) 

Identify themselves as indigenous 17.9% 26.4% 30.9% 22% 

Share of Female farmers interviewed 12.5% 17.5% 12.5% 14.5% 

Share of Male farmers interviewed 87.5% 82.5% 87.5% 85.5% 

Number of years cultivating corn 27.6 (25.0) 22.5 (22.0) 20.9 (21.5) 23.3 (25.0) 

Average school attainment 2nd Grade 2nd Grade 2nd Grade 2nd Grade 

Household size 5.79 (5.0) 5.45 (5.0) 5.95 (6.00) 5.71 (5.0) 

Have family member in the US 56.4% 56.4 56.8% 56.5% 

Values are means, while values in parenthesis are the medians.  

Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group) 

  

The first row of the Table 3 shows the number of survey interviews carried out per 

group. During the execution of the survey it proved difficult to find a large enough total 

sample for group 1 (the desired n=50). In most cases, the interviews constitute practically a 

census of group 1 farmers in the community. The table shows that group 1 farmers, those 

participating in SN activities, are generally a bit older than their counterparts in groups 2 
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and 3. This is also reflected in the number of years they have been cultivating their corn or 

milpa.  

On average, 22% of the farmers identified themselves as indigenous. This was a 

difficult question for many farmers since they are usually second or third generation 

descendants of indigenous people who migrated from the highlands or lowlands. When 

this group of self-identified indigenous farmers were asked what ethnic group they 

belonged to, the majority struggled to identify it, as shown in Figure 3.  Only 44% of these 

farmers were able to identify the indigenous group they belonged to.  

 

 

In terms of gender, 14.5% of the total respondents were female heads of household, 

with the remaining 78% male heads. In this region, males are generally the ones in charge of 

milpa cultivation. The survey procedure was to invite any knowledgeable head of 

household available to complete the interview.  There was no specific effort to obtain a fixed 

proportion of female respondents.  

Table 1 also indicates that overall, average household size consists of 5.71 people. 

Group 3 (the control group) appears to have a slightly higher average household size than 

Figure 3. Reported ethnicity of survey respondents 
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the other two groups. Finally, the table presents data related to the percentage of farmers 

who have close relatives (spouse, son, daughter, brother, sister, brother-in-law, etc.) who 

live in the United States, which is quite high, 56.5%. However, not all families receive 

economic support from their relatives in the US; only 49% of this group reported that they 

receive remittances from their relatives.  

School achievement levels are very similar among the three groups, and in general it 

is very low, with farmers having completed only the second grade of primary school in 

average.  

Agricultural Land and Income 

Survey results regarding cultivated land are summarized in Table 4. In terms of 

cultivated land, either owned or rented, group 3 farmers (the control group) appear to have 

larger extensions of land to farm. In total farmers have an average of 4.30 mz (about 3 ha) of 

owned land, those that rent land rent an average of 3.77 mz (2.63 ha) and total cultivated 

land averaged 4.93 mz (3.45 ha). When the medians are taken into account, it is evident that 

the majority of farmers have smaller pieces of land than the average values.  

Table 4.  Land tenure and access to irrigation 

Indicator Group 1 Group 2 Group 3 Total 

Owned land in mz 3.79 (2.0) 3.95 (3.0) 5.19 (3.0) 4.30 (3.0) 

Rented land in mz 2.19 (2.0) 2.90 (2.0) 5.58 (3.75) 3.77 (2.0) 

Total cultivated land in mz 3.92 (3.0) 3.99 (2.50) 6.84 (4.0) 4.93 (3.0) 

Have access to irrigation 41% 24.6% 37.5% 33.3% 

Values are means, while values in parenthesis are the medians. 

Group 1 (SN group), group 2 (Neighbors group), Group 3 (Control group) 

 

Figure 4 compares total owned land and rented land to visualize the variance in the 

amount of land held. Both histograms show a similar pattern of the amount of land owned 
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or rented. They are concentrated heavily in small pieces. Notice that owned land is slightly 

more concentrated in the first 5 mz (3.49 ha) than rented land. Both types of tenure have 

some outliers, some farmers who either own or rent much larger pieces of land ranging 

from 10 to 28 mz (7 to 19.5 ha). 

 

 

 

 

 

  

 

  

 

Figure 5 shows the percentages of tenure types for each group. Taking into account 

all farmers (N=145), 43.35% cultivate only  their own land, 34.9% cultivate only  rented land 

and the remaining 21.6% have both an owned and rented piece of land for cultivation. 

Notice that group 1 (SN group) has a higher proportion of owned land than the other two 

groups. If we take into account the mixed category of those who own and rent land at the 

same time,  about 77% of group 1 farmers own a piece of land. Land renting is higher in 

groups 2 and 3 (Neighbor and Control groups respectively).  

Figure 4. Histograms of total owned and rented land 
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Income from agriculture is represented in Figure 6, which shows a breakdown of the 

importance of agriculture in relation to total income per group. The graph shows clearly 

that agriculture as a source of income is much more important for group 1 (SN group) than 

groups 2 and 3 (Neighbors group and Control group). Agriculture is a less important source 

of income particularly for group 3. Close to 46% of group 1 farmers obtain all of their family 

Figure 5. Proportion of land tenure types per group 

Figure 6.  Reported income from agriculture per group 
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income from agriculture, much higher than group 2 (30.7%) and group 3 (12.8%).  

Another interesting comparison is that close to 75% of farmers in group 1 obtain half 

or more than half of their income from agriculture, compared to 60% for group 2 and 41% 

for group 3.  

2. Research Question No. 1: General Challenges Facing Farmers 

A. Lack of Available Land 

In the community of La Montaña the top challenge for farmers is the lack of available 

land. During the focus group carried out there, the consensus was land availability was the 

number one problem they faced. There were at least two important factors clearly identified 

by farmers: “The land is getting smaller every day, it’s because of the increase in population, and 

then the industry of the sugarcane”.  High population growth was discussed as a factor 

creating pressure on the land. The need for education was recommended by farmers as a 

way to help new generations make better decisions in terms of the number of children they 

have. The following quote describes this eloquently: 

In the hospital… so many women with children… so many children… go to the school here, 

go when they are in break… in some 10 years all those boys there will have a wife... and where 

are they going to plant?.... They are going to say that there is no more land available... but it 

is not that there is no more land, it’s that a very small piece will not be enough for everyone... 

too many people.  

Their prediction for agriculture in La Montaña was very pessimistic.  “There will be 

almost no agriculture here in La Montaña, there will be a great famine… there will be an 

urbanization, a village here… there will not be any more land for agriculture…” 

 In the case of the community of A-13 the lack of available land is much less 

important. While in La Montaña this issue was considered the top challenge, in the focus 

group carried out in A-13 this issue was ranked as the seventh most important problem. 

Indeed the community A-13 appears to have more land available and lower population 

density.  In spite of this, survey data indicates that land availability is relatively similar in 

both communities. As shown in the following Table 5, average size of owned land, rented 
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land and total cultivated land is much higher in La Montaña than in A-13. When the 

medians are compared we get a more accurate picture, these numbers are pretty similar. 

What appears to happen in La Montaña is that there are a few more landowners who have 

large tracts of land, while in A-13 the land is more widely and evenly distributed. 

Table 5. Farm size per type of tenure and community (in mz.) 

Community Mean Owned Land  

(Median) 

Mean Rented Land  

(Median) 

Mean Total Cultivated 

Land  (Median) 

A-13 2.76 (2.50) 2.29 (1.75) 3.10 (2.0) 

La Montaña 5.12 (3.0) 2.82 (2.0) 5.12(3.0) 

Nuevo Bracitos 3.37 (3.0) 1.50 (1.50) 3.51 (3.0) 

MonteCristo 5.63 (3.0) 3.29 (2.0) 4.85 (2.50) 

B-4 6.32 (2.0) 6.51(4.0) 7.95 (5.0) 

Caballo Blanco 4.17(3.0) 4.83 (3.50) 5.45 (3.62) 

Total 4.36 (3.0) 3.77 (2.0) 4.96(3.0) 

 

Figure 7. Total cultivated land per community 
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Figure 7 shows total cultivated land (owned land + rented land) for all the 

communities surveyed. Notice the high variability in community B-4, Caballo Blanco, and 

also La Montaña and MonteCristo. The bottom of the boxes indicate the 25th percentile, 

while the top represents the 75th percentile. The line in the middle of the box represent the 

median; 50% of cases are below and above this line. Notice that there are outliers for all the 

communities; that is to say that there are a few farmers in each community that cultivate 

much more, or less land than the rest. Also, notice the low variability in Nuevo Bracitos. 

This is the most recently formed community, and most farmers still own the same plot of 

land given to them by the government. 

B. Sugar Cane 

The lack of available land has worsened in the community of La Montaña by 

increasingly high land rental prices, forcing many to farm elsewhere in other communities. 

Farmers reported increases of rental prices from Q1,000.00 to Q3,000.00 per mz and even 

higher within the last five years. Sugar cane expansion is playing an important role in 

reducing land availability for farmers in La Montaña. Farmers reported how many cattle 

ranches (to which they have access to rental land from time to time) have converted to 

sugarcane production, leading to widespread deforestation in the area. Farmers weighed 

the benefits and challenges that sugarcane is bringing to the region:  

For me this is a serious problem, but it is a double-edged sword… it’s giving a lot, a 

lot of work ... there is a lot of people working… but on the other hand it is taking part 

of our land... it’s damaging our source of water…  
 

While many acknowledged the employment opportunities that the sugarcane 

industry brought to the region, many also complained about the unnecessarily high 

requirements to be hired as day laborers. These included a minimum of 6 years of primary 

school and to be no more than 50 years of age. Additionally, as noted by a farmer, it is 

widely believed that the industrial wells used by the sugar cane industry (which reportedly 

irrigate 24 hours a day) are lowering water tables to the point where farmers with access to 
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irrigation have had to dig deeper to find water. Many have seen a similar drop in the water 

table in their house well. The issue of water availability is also related to deforestation. 

Farmers widely believe that higher rates of deforestation are leading to reduced 

precipitation in the region. Some farmers were seriously worried about the situation:  

 

The problem with the sugar cane is that it is not helping us, it is killing us… they 

come here to spread lots of poison (pesticides)... they take the water from 

underground, dry the rivers and lakes…  

Farmers in A-13 did not report the same land pressures or high land rental prices 

emphasized by farmers in La Montaña. In this focus group there was consensus that 

sugarcane production was advancing in the region and surrounding communities, but it 

had not yet touched their own community. 

Farmers hold the sugar cane industry responsible not only for high land rental 

prices, deforestation and the drop in water tables and perhaps impact on local rainfall 

patterns resulting in less rain, but also there was a widespread belief that the chemicals 

used prior to the sugarcane harvest, a ripener product (commonly called “madurante”) is 

negatively affecting the fruit trees in the surrounding areas. The general environmental 

deterioration is also perceived to be strongly connected to climate change.  

C. Climate Change  

Climate change is perceived in the region as being exacerbated by the advancement 

of sugarcane and resulting deforestation. There was consensus in both focus groups that the 

pattern and amount of rain during winter is decreasing and unpredictable. For example, an 

elder explained: 

The rains almost do not come… sometimes we have good milpa with good rain, but it 

is not like before when this was a forest… there was water almost daily… Another 

farmer noted: When I grew up my grandfather used to tell us that by June 24th we 

should cook the first corn cobs because it should be ready… and now where is the 

corn cob? 
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In the focus group in A-13 there was a consensus that hurricane Mitch in 1998 

initiated this process of severe climate change. Farmers in A-13 considered that extreme 

weather events during 2009 and 2010 provoked severe crop losses which led to increased 

indebtedness for many. Finally there was a consensus that in spite of not identifying climate 

change as the most important problem in the current year (2013), the issue of extreme 

weather events such as droughts, floods, and strong winds will become the single most 

important challenge for agriculture in their community within the next 15 years. Other 

farmers argued that they are already facing climate change and that this is not an issue of 

the future, but rather a current reality. 

Indeed, the survey indicates that 64% of farmers reported crop losses in 2009 and 

75% reported losses in 2010. The extent of crop losses was very high. From those farmers 

who reported crop losses in 2009, the average corn harvest loss was 44%; while for those 

who reported losses in 2010, the average loss was 48%. This confirms the high degree of 

vulnerability of these farmers to extreme weather events. As these communities are often 

located near a river, they are highly vulnerable to flooding. In some cases, farmers not only 

lost their crops, but also many of their belongings as their homes were flooded as well. The 

survey did not gather enough data on previous years since the farmers were unable to recall 

the requested information.  

During the focus groups, the farmers discussed several ways of facing the challenge 

of climate change.  One farmer suggested that unity among the farmers and reforestation 

would be key: 

I believe that there is a solution… for example there is the need for working 

together… to reforest again what has been deforested... reforestation... let’s not blame 

God because the rains do not want to come. If we reforest some 60% we will have a 

better life... We are already living the climate change…  
 

Other group 1 (SN group) farmer suggested that no-till practices were a good 

strategy to deal with droughts, since when “you don’t till with a tractor, the land becomes a sort 



  34 

 

of mattress, because if there is drought but there is crop residues that helps to maintain the crop 

green”. Other farmers who attended the focus group argued that it is important to think 

about alternative crops which would be more resistant to drought and other extreme 

weather events.  

The issue of climate change was identified as a minor problem in La Montaña focus 

group, as the lack of available land was the most pressing issue that overshadowed many of 

the other challenges.  

D. Rising Agricultural Input Prices and Low Market Price. 

Farmers widely agreed in the two focus groups and in their survey responses that 

the price of critical agricultural input such as seeds, fertilizers and pesticides is one of their 

top concerns. In their perception, the price of corn has not kept pace with rising prices of 

production inputs. As one famer put it in A-13: 

Before when fertilizer was around Q60 (per 100 lb unit or “quintal”), corn prices 

were also around Q60 (for the same weight unit). Corn prices went up to Q90 and 

fertilizer too… nowadays corn prices have not gone above 100, 110, 130... but the 

fertilizer is Q200. The issue is bad pricing… we know it is not profitable and we 

continue to plant… the main thing is that the production is good but prices are not 

fair.  

Other farmers pointed out that around ten years ago the cost of corn seeds per 

pound was between Q2.00 and Q3.00. Today, the pound is sold for Q28.00 to Q30.00. These 

rising input prices put farmers in a very difficult position. Some farmers believe that, 

government officials appear to serve the interests of big corporations, such as agrochemical 

companies, over the interests of the majority, including small farmers. Other farmers 

suggested that buying the best seeds and best fertilizers does not bring any benefit as the 

price they obtain in the market is quite low.  For these reasons, some farmers are exploring 

and/or experimenting with growing corn landraces, which were almost completely wiped 

out from this region. According to these farmers, these varieties can produce comparable 
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yields with less need for chemical fertilizers, than modern, commercialized seed varieties. 

Farmers demand some sort of monetary support from the government in the form of 

subsidies to offset these unfavorable financial challenges. Some of them point to corn 

imports by the government from United States or Mexico, as well as the financial support 

these governments provide to their farmers, as the source of unfair competition.  

High input prices mean that farmers must have high levels of working capital in 

order to produce corn.  Because of their lack of access to credit, many farmers prefer to buy 

and use a fertilizer based on sulfate [(NH4)2 SO4] rather than urea (CH4N2O) or a complete 

fertilizer formula that includes not only N but phosphorus and potassium because of their 

lower price. Another farmer bluntly argued: “Lack of cash is also killing us, because if we don’t 

apply fertilizer we don’t produce at all…” 

What is more, these farmers find themselves struggling with low market prices, 

middle men, and lack of appropriate marketing infrastructure. Their lack of access to 

favorable markets and fair prices for their products is captured in the words of an elder:  

“What we do is we ask the middlemen, how much are you paying?.... look at that controversial 

question!… what we should do is to say, I sell the corn at this price, if you want it fine, if not…”  

Farmers are literally trapped by a perverse system of middlemen or “coyotes” who 

profit from selling the corn to larger-scale buyers. These middlemen were not needed until 

recent years, when buyers would come directly to the farms to negotiate with the farmers. 

Due to theft and crime experienced by buyers, they no longer trust dealing directly with 

farmers, and prefer a known middleman who can negotiate for them. This leaves farmers 

with lower prices for their corn. As a result, coyotes are viewed negatively in the 

communities, as they profit from selling the corn without doing any of the work. 
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Another farmer put it this way: 

Middlemen are the people in control of everything now… it’s very distressing. The 

truck driver does not pay attention to the corn grower... he says find the middlemen 

and he should take me there... It’s a big problem, there is no direct market.  

The average sale price reported in the survey for 2012 was Q103.42 per quintal (100 

lbs ~ 45.45 kgs) of corn. With the reported average yield of 56.19 qq per mz (equivalent to 

3652 kgs per ha.), the average income from a mz of corn is Q5,909 (about $766 USD).  Taking 

into account only the cases in which data for all seed and fertilizer costs data were available 

(N=62), input costs were the equivalent of 28.2% of the total average income received by 

farmers. This percentage appears to be very high since it does not include the cost of 

pesticides, and all the labor needed for production and harvesting, plus crop losses and 

loan interest payments.   

E. Soil Fertility 

Farmers widely agree that their soils have “become weary,” that is, they do not have 

much strength left to produce. If chemical fertilizers were not applied, their yields would be 

very low.  Elders especially recall that when they first settled in the region a large variety of 

crops could be produced within the milpa, and that it was not necessary to apply chemical 

fertilizers and pesticides.  Their harvests, they say, were abundant; most weeds were 

actually edible or medicinal herbs and vegetables. The classic example of this is the weed 

commonly known as “hierba mora” (Solanum spp.) which has been used for food and 

medicine for generations (Paz Ayala, 1995). Additionally, intercropping beans, corn, 

squash, tomatoes, and other crops was a common practice. This changed with the 

introduction of pesticides, especially herbicides which, according to the farmers, severely 

damages the soils.   

One farmer explained: “Not only do we have small tracts of land, and what we have is 

being treated badly… for the chemicals and the modern technology that we have now”. This belief is 
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consistent with what other research has found in other areas of Guatemala (Bentley & 

Andrews, 2011). 

In the focus groups, many implied that the practices promoted by SN were part of 

their own efforts to recover soil health (see section VI.7 for the discussion of these practices). 

F. Lack of Working Capital 

Farmers are aware that their lack of working capital is a critical constraint in their 

being able to rent additional land, and to buy the agricultural inputs needed to cultivate 

corn properly. Farmers often reported under-applying the amount of fertilizer needed for a 

good corn harvest. Access to affordable credit was sometimes suggested as critical to 

maintaining production levels. According to the survey results approximately 72% of all 

farmers obtained credit in 2012. My perception is that this percentage is much higher, as we 

realized during the survey that the word “credit” tended to be associated only with a 

formal bank loan. Some farmers did not consider private loans obtained from relatives or 

friends as “credit.”   

Figure 8 illustrates the annual interest rate paid by farmers who reported credit 

Figure 8. Histogram of annual interest paid by farmers 
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information. There was high variability in terms of the amount of money borrowed and 

interest rate paid, which is demonstrated by the large standard deviation and range 

reported in Table 6. Farmers borrow on average Q16,970.90 (about US$2,198 ) and pay an 

average rate of 29.2% in annual interest. Again, due to the high variability, the median 

provides a clearer picture of reality. Using this value, the median farmer borrows Q5,000 

(about US$647) and pays a median annual interest rate of 18.5%. 

Table 6. Credit and interest paid. 

Variable Amount borrowed Annual interest paid 

Number of observations 66 89 

Mean Q 16,970.90 ($2,198 USD) 29.23% 

Median Q 5,000.00 ($647 USD) 18.50% 

Standard Deviation Q 36,979.81 ($4790 USD) 36.59% 

Range Q1,000 - Q202,000 

($26,165 USD) 

0-156% 

 

The farmers who reported having taken out a regular bank loan paid an average 

interest rate of 21.8%. Figure 9 shows the sources of credit reported by farmers (N=102). The 

top source of credit was a formal bank. Some 26.5% obtained their credit from a bank alone. 

At least another 7% obtained their credit from a bank and another source; which is a very 

common practice, as farming families struggle to obtain the needed cash to start a 

production season. More than 13% of farmers who responded to this question obtained 

their credit from more than one source. Other sources include: 

 An NGO such as Genesis and Fundap. Interest rates paid were a bit higher than 

the ones offered by banks; but were often preferred by farmers due to expedited 

transaction time and less requirements compared to banks. 

 A local agricultural retailer. They often offer credit through the so called “plan 

cosecha” or harvest. The retailer provides the credit in the form of an advance on 
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the payment of agricultural inputs rather than in cash and is repaid with the 

harvest. The majority of farmers claimed that the interest paid for this kind of 

credit was very low, but they did not know exactly how much they were paying. 

 Fontierras is a government agency that promotes access to land for farmers, 

mainly by providing credit to buy land. Since 2010 Fontierra also provides access 

to small loans for landless farmers who will use the money for renting land. 

Landless peasants can obtain a sum of cash (about Q2,200) and pay back about 

Q1,700. No interest is paid in this program. Farmers who access this program are 

represented in Figure 8 by the high frequency of interest rates below 5%. 

 Foundations, such as Fundación Centavo. These foundations provide small loans 

with very low interest rates, usually between 10% and 20% annually. 

 Private loans, which include any relative, friend or other individual (such as 

money lenders) who lends money to the farmer. These tend to charge the highest 

interest rates, often between 50% to 120% annually. The survey data indicates an 

average of 42% interest rate charged. 

Figure 9. Sources of credit reported by farmers 
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Figure 9 shows that the second most common source of credit, reported by 19.6%, 

was a private individual. Foundations and NGO’s follow with 15.7 and 13.7%, respectively. 

Finally, about 7% used the Agropecuaria Harvest Plan, and another 5% of farmers obtained 

their loan from Fontierra. The remaining 13% obtained their credit from more than one of 

these sources.   

G. The Tradition of Growing Corn 

Growing milpa (corn) is a critical activity in these farming communities. Many 

farmers consider that this is part of their heritage and upbringing, their way of life-- that 

corn is sacred. Such ‘sacredness’ is evident by the important role corn has played in the 

history, culture and food security of these families. It is not surprising then that farmers’ top 

priority is to make sure that their milpa is properly cared for each year. But when confronted 

with the issue of the market, they face a dilemma. The majority of farmers understand 

clearly that they do not generate a profit from growing corn. Even though the majority of 

farmers have a good idea of how much they spend to grow corn, it is not an issue they want 

to monitor carefully. One farmer put it this way: “We don’t sit down to calculate costs... So that 

we don’t get a headache… If there was other kind of crops…” 

Another farmer described the situation as follows:  

I don’t know why agriculture has fascinated us… because in my case even when it 

does not leave me with anything, I like it…. My wife told me: do not plant anymore. 

Look, she told me: farming only leaves you with enough money to plant and pay, it 

does not leave you anything else… what’s left is the bloody work… But I’m so used 

to it…” 

For many, the strong milpa tradition, plus the lack of other low-risk and low-working 

capital alternative crops of which they have knowledge, helps to explain why so many of 

them keep growing milpa. The lack of other alternatives and employment opportunities 

encourage farmers to see milpa growing as their most important activity. For many farmers, 

growing their milpa, means that they were employed. Others felt that by dedicating their 
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labor to their milpa they could save on resources by having corn available for their families’ 

consumption and perhaps obtaining some additional cash.   

As with many other small family farmers in the developing world, their main and 

sole objective may not be the maximization of profit. As one farmer put it, “what happens is 

that we don’t approach things as a business does…” Indeed, my impression gained during this 

study was that farmers have a strong drive for autonomy, independence, and food security; 

just as previous studies have found (Isakson, 2007) 

3.  Conceptual Framework 

As part of the practicum I developed a conceptual framework which summarizes the 

main challenges facing farmers. With time it turned out to resemble a problem tree. The 

result is shown in Figure 10. Many of these factors have already been discussed, but it is 

worth summarizing them. I have underlined the factors that SN intends to address in one 

way or another. I also highlight the cultural tradition of growing corn as a critical aspect of 

the livelihood system. 

Factors or root causes of the problems facing farmers were classified under three 

categories: 

1. Market and Institutional: These are related to the market and the lack of resources 

like crop insurance. 

2. Structural & Organizational: These are related to the larger historical and social 

factors that impact farmers, such as the unequal land distribution.  

3. Productive & Biophysical: These factors have to do with nature and the cropping 

system used. 
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Figure 10. Conceptual Framework of the farmers’ challenges. 

4. Prioritization Exercise 

Farmers in the two focus groups were asked to rank the main problems that affect 

their agricultural production through a simple voting process. Some 14 different 

agricultural challenges were listed in a flip chart and farmers chose and placed the stickers 

on the problem they felt was most important. Below is a graph that compares the results of 
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this exercise in these two communities.  

 

Figure 11. Results of prioritization exercise in two community focus groups. 

 

 This prioritization exercise confirmed that in the case of the community of La 

Montaña, the serious lack of available land for cultivation is considered the top challenge, 

overshadowing other important problems.  The community of A-13 does not see this as the 

most pressing challenge, but there were indications that this issue would soon become a 

serious problem. Market related issues such as high input prices, low market prices and 

middlemen, as well as lack of capital and levels of debt were identified as very important 

by both focus groups.  
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Institutional and organizational challenges such as abandonment by the government 

and lack of union and collaboration within the community were important for both focus 

groups and were ranked as moderate priorities. One elder spoke eloquently about this: 

“Talking in good chapin (Guatemalan), our biggest disgrace is that everyone pulls to their own 

side… if we don’t organize we will never get some relief”. This farmer recalled the experience in 

which many farmers organized themselves and obtained a contract to market their sesame 

production directly to an importer. The deal did not work out because some farmers who 

had previously committed to the contract found other buyers and reneged on their 

commitment.  

Degraded soils were identified in the focus group in A-13 as an important challenge, 

while in La Montaña this issue did not surface. The same occurred with the issue of crop 

pests and diseases. Farmers in La Montaña argued that it is not that they find these issues 

unimportant. As one farmer put it: “The problem of pests, we can control that ourselves… it’s in 

our hands to do it, within our reach… the other challenges not…” In their view, the most 

important challenges they face are those that they have no control over, mostly market 

related such as input and crop prices, access to affordable credit, markets and land. On the 

other hand, soil deterioration is seen as something they have the power to change. They 

argued that their involvement and work with SN was evidence that they were addressing 

this challenge. 

Droughts and floods were identified by the focus group in La Montaña, but did not 

get any votes in the focus group in A-13. Later in the discussion there was consensus by the 

focus group participants of A-13 that the issue of climate change and extreme weather 

events would become the single most important issue within 15 years.  A few other issues 

that were identified included the advancement of sugarcane production La Montaña (not 

identified in A-13), and lack of technical assistance in A-13 (not identified in La Montaña.  
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The exercise of voting forced the farmers to prioritize their major challenges. 

However, all of the problems identified initially in the flip chart were very important. The 

critical nature and complexity of these challenges was acknowledged by a farmer:  “I see the 

whole thing as a round problem, it does not have any edges, you never know from where it is going to 

pop, that’s how I see the problem, a serious problem…” He continued, “these problems, these 

wounds hurt us all, there are people who do not care, that it is time wasted to try anything. If we take 

advantage of this [Referring to SN practices…], one day we will see the improvement…” 

When farmers were asked to imagine their agriculture within 15 years assuming that 

all the current trends and challenges continue, farmers in both focus groups expressed 

uncertainty and fear for a future with hunger and no land.  

Overall, the information collected in the field confirms the numerous and complex 

challenges facing small corn farmers, as documented by Fuentes Lopez at al. (2005) and van 

Etten & Fuentes (2004).  

5.  Research Question No. 2: What are the main determinants that make a farmer more 

likely to experiment and adopt a technology promoted by SN? 

This question was explored by comparing the socioeconomic conditions of farmers 

of groups 1 and 2 (SN group and Neighbors group respectively). These groups of farmers 

live in the same four communities where SN works. Again, group 1 farmers are directly 

working with SN; they have received a visit from a SN staff member and have set up an 

experimental plot. Group 2 farmers are farmers who live in these communities and who 

might have attended a SN meeting, but have not received visits from SN or set up an 

experimental plot.  

Through statistical analysis, all the socioeconomic conditions reported in Table 3 

were tested for differences between groups 1 and 2 in order to identify important factors 

that play a role in farmers’ decision to work with SN and try out a sustainable agricultural 

practice. T-Test and Chi Square analysis were used. The results are summarized in Table 7. 
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Table 7.  Comparison of Selected Indicators groups 1 and 2 

Indicator Group 1 Group 2 

Average age  (Median in parenthesis) a 45 39 

Number of years cultivating milpa b 27.6 22.5 

Prior training on alternative crops 72.5% 53.2% 

Have received MAGA’s technical assistance c 25% 12.3% 

Participate actively in a community organization d 59.5% 28.6% 

                  a t 2.031, df 93, sig 0.045 

                 b t 1.806, df 91, sig 0.07 

                 c Chi-square 5.93, df 2, sig 0.051 

     d Chi-Square 8.796, df 1, sig 0.003 

    Group 1 (SN group), group 2 (Neighbors group) 
 

Table 7 shows that when comparing the average mean age of farmers in group 1 and 

2, farmers who participate in SN programs are significantly older. The number of years of 

cultivating milpa also follow the same trend, although not statistically significant (sig 0.07). 

This suggests that older farmers may be more receptive to working with SN and 

experiment with sustainable agricultural practices. The reasons for this are not clear. It is 

possible that older farmers depend on agriculture for a bigger portion of their income, and 

better recall when agriculture was practiced without the use of chemical fertilizers and 

pesticides; this might lead them to believe that trying out alternative practices may be 

worthwhile. 

In terms of prior training or received technical assistance, there are clear differences. 

A larger share of group 1 farmers reported having received prior training on alternative 

crops and received technical assistance from MAGA (Ministry of Agriculture).  

A strong significant difference was found when comparing active participation of 

farmers in groups 1 and 2. This strong difference is very much expected. Farmers who are 
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most engaged in community organizations and efforts are more likely to work with SN. 

This may have to do with farmers’ access to information due to having more networking 

opportunities, and their preference for active involvement in this sort of community efforts. 

Group 3 was included in a Pearson Chi Square test and the difference was found 

statistically significant (Pearson Chi Square 17.678, df 2, sig 0.000). See Figure 12. 

 

Although it is not statistically significant, the share of income from agriculture is 

higher in group 1 than in group 2.  See Figure 6 for a graphic representation of the 

comparison of the three groups. However Anova analysis suggests that group 1 differs 

significatively from groups 2 and 3 when taken together (Anova, df 2, sig 0.005). 

Except for the variables mentioned above, the remaining variables such as extension 

of land, yield, level of education, family size, and other indicators were not good predictors 

differentiating farmers belonging to group 1 from group 2.  

Using no-burn practice as a predictor 

A statistical analysis of the characteristics of those who carry out the practices of no-

burn and incorporating residues into the soil was carried out for the full sample (n=146) 

with the following results. 

Figure 12. Reported community participation per group 
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Table 8.  Comparison of Selected Indicators using no-burn use 

Indicator Practice no-burn Burn Crop 

residues 

Average age* 44 39 

Number of years cultivating milpa** 25.7 20.7 

Prior training on alternative crops*** 60.5% 38.8% 

Have access to irrigation**** 67.3% 41.5% 

                 * t 2.037, df 139, sig 0.044 

                 ** t 2.299, df 138, sig 0.023 

    *** Chi-Square 7.70, df 2, Sig 0.021 

                 **** Pearson Chi-Square 8.61, df 1, sig 0.003 
 

Table 8 shows that farmers who practice no-burn are older and have higher number 

of years cultivating milpa than farmers who burn crop residues. This confirms the results 

presented in Table 7. Prior training on alternative crops is statistically significant when 

using no-burn as the grouping factor. That was not the case when groups 1 and 2 were 

compared. Finally, access to irrigation appear to be a good predictor of trying out the no-

burn practice. This association with access to irrigation may be linked with higher 

investment and reliance in agriculture, and possibly higher socioeconomic status. 

The results in Tables 7 and 8 are similar to Adebayo & Oladale (2013) and Edeoghon, 

et al. (2008) in which increased farming experience and training, as well as active 

participation in community organizations were identified as predictors. On the other hand, 

unlike the literature, this study did not find that land tenure, farm size and education 

played a role in determining adoption. 

6. Research Question No. 3: Is there any positive measurable impact of SN promoted 

technologies such as no-burn, no-till and cover crops? 

It is fundamental to point out that group 1 farmers (SN group) have very limited 

experience with these practices, especially for no-till and cover crop; which have been 
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mostly practiced for only 1 year. Additionally, only no-burn and in a handful of cases, no-

till, have been practiced in all the land farmers have available. In most cases, it has only 

been a small piece of land where farmers have experimented with these technologies. 

Statistical tests were performed to find any difference among the three groups 

surveyed. No statistically significant differences were found by comparing these groups in 

terms of corn and sesame yields, income from corn sale, amount and cost of fertilizers used. 

As Table 9 shows, on average, group 1 appears to do slightly better than the other two 

groups, however the differences are minimal.  

Table 9. Crop production indicators per group per mz*, 2012. 

Indicator Group 1 Group 2 Group 3 Total 

Corn yield per mz 58.89  

(3,652 kg/Ha) 

55.87  

(3,631 kg/Ha) 

54.94   

(3571 kg/Ha) 

56.28  

(3,658 

kg/Ha) 

Sesame yield per mz 9.50  

(617 kg/Ha) 

9.28 

(603 kg/Ha) 

8.95 

(582 kg/Ha) 

9.23 

(600 kg/Ha) 

Income from corn sales per 

mz 

Q 5,986.66  

($ 775 USD) 

Q 5,804.06 

($ 752 USD) 

Q 5,966.72 

($ 773 USD) 

Q 5,909.27 

($ 765 USD) 

Costs of fertilizer for corn per 

mz 

Q 1,152.06 

($ 149 USD) 

Q 1,007.05 

($ 130 USD) 

Q 1,150.23 

($ 149 USD) 

Q 1,103.54 

($ 143 USD) 

Number of qq of fertilizer for 

corn per mz 

5.04 4.76 5.56 5.12 

Proportion of costs of 

fertilizer+seeds versus total 

income for corn per mz 

27.0% 24.9% 30.9% 28.2% 

* USD $ and Ha equivalents are presented in parenthesis 

Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group) 
 

In Figure 13 the yields of corn and sesame are compared visually across the three 

groups. Note that the line in the middle of the box shows the median and not the mean 

yield. The upper and lower sections of the boxes show where 25% of cases fall. The 

differences between the medians of the three groups for both graphs follow the same 
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pattern as the means in Table 5.  

 

 

 

 

 

 

 

 

In spite of the lack of statistically significant differences in yields and other variables, 

there was empirical evidence that farmers were noticing changes in their soil conditions, 

and for some this even had translated into higher yields. Figure 14 represents this 

graphically taking as a factor the status of burning crop residues/no-burn and incorporation 

Figure 13. Reported corn (left) and sesame (right) yield per group. 

Figure 14. Comparison of soil perception between adopters and non-adopters of no-burn practice 



  51 

 

of crop residues. There was a statistically significant difference in the farmer’s perception of 

their soil condition based on whether or not they practice burn, or no-burn (Pearson Chi-

Square 14.17, df 2, sig 0.001). Farmers were asked to describe their perceived trend in soil 

conditions from five years ago to now.  About 34% of those farmers who do not burn crop 

residues stated that their soil condition had improved within the last 5 years. On the other 

hand, only 6.8% of farmers who burn their crop residues considered that their soil had 

improved in the same period of time. 

Regarding the surveys question related to empowerment, the responses for all those 

interviewed are shown in Table 10.  The questions asked farmers to measure whether or not 

they had key knowledge, abilities and access to resources to have a successful crop. 

Additionally, the questions obtained farmers’ views on collaboration and community 

participation. The responses for all except one question were not statistically different 

among groups. However, the overall results provide important insights.  The only question 

which was statistically significant asked farmers if they participate in a community 

organization (see Figure 12). 
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Table 10.  Empowerment-related questions. 

Question Disagree I don’t 

know 

Agree 

1. You have access to the information you need to improve 

your crops and your community. 

39.4% 5.8% 54.7% 

2. You know what to do to maintain your land productive 21.2% 6.6% 72.3% 

3. You buy your agricultural inputs at fair prices. 87.3% 1.4% 11.3% 

4. You have access to good markets and good prices for 

your harvest 

91.2% 1.5% 7.4% 

5. You believe that the agricultural experiences from your 

friends and neighbors help you improve your crops 

21.6% 2.2% 76.3% 

6. You have experiences and knowledge that, by sharing 

with others, can help them to improve their crops 

5.7% 3.5% 90.8% 

7. The neighbors from this community participate actively 

to solve the needs of the community. 

42.4% 7.9% 49.6% 

8. The collaboration among neighbors is very important for 

the development of the community. 

2.1% 0.7% 97.1% 

9. With great effort, this community can advance without 

the need to depend on inputs from outside 

36.7% 5.0% 58.3% 

 

Over half the farmers interviewed believe that they have the knowledge and access 

to the information they need to manage their crops and maintain their land (Questions 1 & 

2). This was often linked to access to local contacts with the agrochemical retailer or an 

agronomist. Questions 3 & 4 show a high degree of agreement over the increasingly 

expensive input prices and the low market price found for their harvests. Additionally, 

there is a high belief in the value of information exchange among neighbors. The perception 

of the majority was that by learning from experience of others, or sharing their own 

experiences, people could benefit mutually (Questions 5 & 6).  

Fifty percent of farmers believed that the neighbors of their communities worked 
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actively to solve the needs of the community (Question 7). There was high agreement about 

the importance of collaborating among neighbors, and finally over half of all respondents 

believed that the community could advance on its own without depending from inputs 

from outside (Questions 8 & 9).   

In summary, it may be too early to find any evidence of yields, reduction of costs and 

empowerment related impacts as a result of the practices promoted by SN, as most farmers 

have used these practices for only 1 to 3 years. The nature of these practices is to slowly 

provide accumulative benefits, as the soil health improves.  The literature confirms this, as 

most studies which have found significant increases in productivity have documented this 

between 3 to 5 years after the introduction of these agricultural practices.  However, the 

anecdotal evidence suggests that at least the no-burn and incorporation of residues practice 

is perceived to be improving soil conditions by those who practice these techniques. Only a 

few farmers have reported increases in yields and reduction of fertilizer applications.  

7. Research Question No. 4: From the farmers' perspective, what are the potential risks 

and benefits of using the technologies promoted by SN? 

One of the objectives of both the survey and focus groups was to understand how 

four practices promoted by SN were turning out in practice. Specifically, the four 

technologies that we focused on were the use of a cover crop called “Gandul” or pigeon pea 

(Cajanus cajan) as a subsistence/market cover crop, the use of no-burn and incorporation of 

crop residues, the use of other cover crops such as mucuna, and finally no-till cultivation.  

Farmers were asked whether or not they had heard about these technologies, their 

advantages and disadvantages, and any other information they wanted to share.  Group 1 

farmers were the main target for these questions, as they had worked with SN and 

experimented with at least one of these practices. Additionally, the two focus groups 

included in its majority group 1 farmers. Regarding groups 2 and 3, these questions were 

asked to understand how much knowledge they have, and if there was any use of this 
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practice among these groups. 

It is important to point out that SN has not been the only organization promoting 

these practices. Except for the use of pigeon pea, farmers report that other organizations 

have in the past promoted no-burn of crop residues, no-till and use of cover crops. These 

organization include Pastoral de la Salud Retalhuleu, Programa Mundial de Alimentos – 

FAO, and even tobacco buying companies. 

A. No-burn and incorporation of crop residues 

About 50% of the farmers interviewed burn their crop residues, while the remaining 

50% do not.  Expectedly, group 1 farmers have a statistically significant higher proportion of 

farmers practicing no-burn. Table 11 summarizes this information by group. The difference 

in proportion is statistically significant. Graphically, this table is represented in Figure 15.  

Table 11. Proportions of adopter/non adopters per group for no-burn. 

Status/Group Group 1 Group 2 Group 3 Total 

Do not burn 29 (76.3%) 28 (49.1%) 15 (31.2%) 72 (50.3%) 

Burn crop residues 9 (23.7%) 29 (50.9%) 33 (68.8%) 71 (49.7%) 

Total 38 57 48 143 

Pearson Chi-Square 17.288, df 2, sig 0.000 

Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group) 
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Figure 15. Reported use of no-burn per group. 

It is interesting to note that a significant proportion of group 2 (49%) and group 3 

(31%) farmers already practice no-burn. This probably corresponds to the work done by 

other organizations in the region promoting this practice, and perhaps to spillover from 

group 1 to group 2 farmers due to SN’s work.  
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When farmers (n=72) were asked about the reasons why they stopped burning crop 

residues, they provided a number of answers shown in Figure 16:  

Figure 16. Reported reasons for stop burning. 

Figure 16 shows that the knowledge farmers have about benefits from no-burning 

were the main incentives for following this practice. Close to half of respondents pointed 

out to the benefit of crop residues as fertilizers, while a few claimed that it helps them 

prevent erosion. Additionally cash, or the lack of it, also plays a role in this practice.  

About 19% of farmers argued that they let other farmers bring their cattle to their 

plot and eat crop residues after harvest. They are paid an average of Q300.00 per mz to do 

this. On the other hand, some farmers pointed out that their lack of cash led them not to 

burn. Prior training was cited as the reason for no-burning by about 10%. About 3% of 

respondents shared that no-burning has resulted from observing their peers, and other 3% 

acknowledged that they were currently experimenting with this practice. Other farmers 

(about 4%) argued that they stopped burning crop residues because the lack of time, it 

improves moisture retention and decreases weed pressure. 
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Among those farmers who do not burn crop residues, the average number of years 

of following this practice is 3.73 years, while the median farmer had 3.0 years of experience 

(n=47). There is no statistical significant difference among the three groups. The following 

histogram in Figure 17 shows the distribution of the number of years of no-burning. It is 

evident that the great majority of farmers have less than 6 years working with this practice.   

 

The histogram shows a handful of cases where some farmers claim to practice no-

burn up to 20 years.  

Finally, farmers were asked about the benefits and disadvantages of this practice, 

regardless of whether or not they practice it. That is to say, the following responses include 

farmers who practice no-burn, and those who don’t. Figures 18 and 19 shows this 

graphically.  By in large, the survey and focus groups confirmed that this practice is 

considered as highly beneficial with little costs and risks, except for a handful of farmers 

Figure 17. Reported number of years not burning 
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experiencing high pest levels.  

 In terms of the benefits listed, it is interesting that a number of them correspond to 

the reasons farmers gave for not burning. The benefits most frequently listed by farmers 

were related to the improvement of soil conditions, such as providing natural fertilizer 

(over 41%), moisture retention (17%) and soil erosion prevention (12%). Other minor 

benefits related to soil conditions include producing a soil with a better color and making it 

softer. Few farmers are reporting increased yields due to this practice (5%), or fertilizer 

savings (2%); other farmers were quick to say that they expected to see benefits within a 

few years.  Finally, a handful of farmers claimed not seeing any benefit from this practice.  

 Figure 18 confirm what FAO has found for this practice in Honduras and Guatemala 

(Bustamante, 2005). Farmers’ knowledge and their perception of the benefits are confirmed 

by farmers’ own expressions. For example, a farmer explained the process by which crop 

residues become fertilizer saying: “The corn stalk breaks up and it becomes fertilizer... It gives 

strength to the soil…” Another farmer explained how the soil color has changed due to this 

practice: “The soil has recovered its color, its was getting reddish.... now it is black.” Another 

Figure 18. Reported benefits of no-burn 
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farmer described his comparison of no-burning with burning on his own land:   

“The color of the soil is not the same as where we burned… Wherever we 

incorporated residues, it is dark; while wherever we burned, you see it a little 

reddish… when you walk you sort of sink a little, while where there is no trash (crop 

residues) the soil is very hard, compacted… also the milpa looks more vigorous…” 

 On the other hand, when farmers were asked about disadvantages, many ideas 

surfaced (Figure 18).  Over 51% of responses indicated that this practice brings soil pests. 

However, survey responses and focus group discussions suggest that this problem is 

largely manageable through an effective seed treatment. Others thought that this problem 

would eventually disappear after the first two years.  

 A sizeable share of farmers (22%) indicated that there were no disadvantages. Except 

for a 2% of farmers who reported lower yields, the remaining percentage (about 20%) is 

related to logistical issues dealing with planting, germinating and tilling. Farmers reported 

that the presence of crop residues on the soil make it difficult and unsafe to plant (as many 

farmers work in the fields without  shoes), made germination more challenging as the seeds 

Figure 19. Reported disadvantages of no-burn.  



  60 

 

would have difficulty in germinating or developing quickly if it is not totally surrounded 

by soil, or made tilling more challenging. Other minor disadvantages mentioned were the 

difficult crop season if the rain is not adequate, a decrease in the effectiveness of herbicides 

and that it requires more capital to run the tractor for two passes of romplow. 

 Regarding the pest problem due to this practice, a farmer shared his/her experience 

saying,  

“We didn’t burn the soil this year, we only passed romplow... all the trash (crop 

residue) stayed there. It has a lot of “comejen”or termites (Heterotermes aureus)... 

the roots have holes... we applied “Blindage” and it didn’t work… that happened to 

us one year in the past when we left some residues there... I don’t know, somebody has 

to invent a new, stronger poison (pesticide).” 

 The issue of pesticide resistance for soil pests came up a number of times during the 

survey interviews and once in a focus group. Over the years, farmers have used a long list 

of pesticides for treating their seeds. The latest and most effective one is “blindage” 

(Blindage 60 SF, active ingredients: Imidacloprid, Thiodicarb).  However, the farmers who 

were experiencing these high levels of soil pests had tried using Blindage without success. 

This is a worrying sign of the lack of soil and ecosystem health and of continued reliance on 

pesticides. As one farmer put it, applying  doses above those recommended may play a big 

role in this resistance: “when we overly apply the amount of poison to the seed… the insects 

develop resistance... it’s bad because we won’t be able to use them to control them.” 

Some farmers argued that pest presence was normal, and was directly related to the 

timing of rain and planting time: 

Pests are everywhere, the deal is that you have to treat the seed... when there is more 

pests is when 2 or 3 good rains have fallen… and we waited and not planted… in 

May another good rain comes and we plant, and the pests are there. But if the rainy 

season comes all at once and we plant, the milpa grows and it does not have many 

pests. 

 The tradition of wanting to see the field clear of any “trash” (crop residue), and the 
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concern for the ease of planting and walking barefoot without safety concerns is strong 

among these farmers. One farmer explained: We are used to collecting crop residues, burn them 

and mechanize… what we want is zero problems to work, mostly for planting… if there are crop 

residues, there’s problem…” 

 In a focus group, one farmer suggested that there is a fear in adopting this practice, 

and there is also a very real period of adjustment or transition. In his opinion,  

The change in culture is going to be difficult… what the farmer wants to see is the 

soil clean, that there is no obstacle in the planting, but as not many people think 

about the future, we are screwed… After 3 or 4 years of this practice, the pests are not 

going to be the same… you have to hang in there for a little… that’s what does not let 

us do it... a little fear... because we have little land, because of the pests… and our 

culture is like that… easy planting, easy walking… for example I got injured with 

some corn stalk the other day… that’s one of the disadvantages… 

Reflecting on the benefits of this practice versus the reluctance of farmers to adopt it, 

focus group participants suggested: There should be a policy at the community level, so that 

owners of plots do not burn the soil… all land renters should be required not to burn, but incorporate 

the crop residues, but since there is no body to do it, there is no law.” For many, no-burning is 

considered a very beneficial agricultural practice. Their problem is that they do not have 

land of their own, they rely on renting.  

To summarize, there is strong consensus on the important benefits of this practice, 

while costs and risks are generally considered to be low. There is also strong awareness that 

the benefits are not immediate, but will be seen over the long run. Additionally, in 

agreement with FAO’s (2012) findings, farmers are aware that this practice challenges the 

traditional peasant culture in the area, by challenging ideas about the usefulness of crop 

residues, the aesthetic or cleanliness of the planting area, and the patience needed to 

observe slow but incremental benefits. 
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B. No-till 

Regarding the practice of no-till, the survey results show that in these communities 

knowledge of no-till is high while practice is moderate. Table 12 summarizes responses to 

the question on whether or not the farmers had heard about no-till. Overall for the three 

groups, a high 71.2% have heard about this practice. Comparing the three groups, it is clear 

that group 2 has had less exposure (58.2%) than groups 3 (76.6%) and 1 (83.7%). This 

difference is statistically significant.  

It appears that the difference between farmers who belong to the same community is 

evidence of the work carried out by SN. Regarding group 3, it is possible that their 

geographic location, especially residing near main roads and urban centers, have provided 

them with more exposure to this information.  

Table 12. Knowledge of no-till per group. 

Status/Group Group 1 Group 2 Group 3 Total 

Has heard about no-till 31 (83.7%) 32 (58.2%) 36 (76.6%) 99 (71.2%) 

Has not heard 6 (16.2%) 23 (41.8%) 11 (23.4%) 40 (28.8%) 

N 37 55 47 139 

 (Pearson Chi-Square 9.726, df 4, sig 0.045) 

Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group) 
 

When farmers were asked if they had tried this practice, the responses were similar 

among the three groups. As Table 13 shows, an average of 27.3% of farmers in the sample 

have tried no-till.  

Table 13. The practice of no-till per group. 

Status/Group Group 1 Group 2 Group 3 Total 

Has tried no-till 11 (29.7%) 13 (23.6%) 14 (29.8%) 38 (27.3%) 

Has not tried 26 (70.3%) 42 (76.4%) 33 (70.2%) 101 (72.7%) 

Total 37 55 47 139 
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When farmers were asked what motivated them to try the practice, very few (n=17) 

answers were recorded in the interview. However, these are worth mentioning; in order of 

frequency from the highest to lowest they were: 

 They were encouraged to so in training sessions they attended 

 The tractor could not enter into the field, or could not get there on time, thus the 

practice was a potential solution to this problem 

 To prevent soil erosion 

 Lack of time to till 

 Helps the soil 

 Reduces costs 

Regarding the perceived benefits of no-till, the responses from farmers are shown in 

Figure 20 (n=58). The biggest benefit according to these farmers is the significant savings on 

the cost of renting a tractor to cultivate (32%). The majority of farmers who mentioned 

savings as their response also noted that yields are the same when compared with a tilled 

crop, and therefore these savings were important. Other important benefits mentioned were 

related to the improvement of soil conditions, such as preventing soil erosion (19%), adding 

natural fertilizer (16%), improving moisture retention (9%) and others. Some 12% indicated 

that there are no benefits, while 9% noted that the crop improves. Finally, according to other 

responses, the benefits would be seen in the long term.  

One farmer shared his experience with no-till saying: “I have two years of experience… 

the first year it didn’t go well… the second year it was very good... Last year I harvested 19 pounds 

more corn in 2 rows, compared to 2 rows where I mechanized.” Another farmer talked about how 

the soil conditions improved: “If you don’t mechanize, you create a sort of mattress, because if 

there is drought and there is trash (crop residues), this helps to maintain the crop green…” 
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On the other hand, farmers also reported a number of perceived disadvantages 

regarding no-till which are summarized in Figure 21 (n=60).  The major disadvantage 

perceived by farmers was related to soil compaction (18%). In fact, no-till was usually 

referred to as “hard ground,” by many farmers. Due to this compaction, farmers argued 

that the soil retains little moisture (10%), the seeds and plant roots don’t go deep enough 

(8%), the crops become dry (5%) and there is lower production (5%). Another perceived 

challenge was the need for patience when planting (10%), since it is more time consuming, 

which is associated with higher planting costs (8%). Soil pests and even rodents were cited 

as a disadvantage of this practice (10%). However 13% of farmers claimed that there were 

no disadvantages. Other responses included higher pesticides costs, high vulnerability 

during drought periods, and the tradition of seeing the soil clean. 

 

Figure 20. Reported benefits no-till. 
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 Contrasting the perceived benefits and disadvantages of no-till presents a very 

complex picture. On the one hand, there is strong belief in the improvements in soil 

condition and an important emphasis on the savings achieved if no-till is practiced. On the 

other hand, farmers appear to say that some soil conditions do not improve but rather 

worsen, specifically moisture retention and soil structure, both of which impact crop yields. 

This appears to be a contradiction, but it may be related once again to the period of 

transition required for this new system.  

The emphasis on having sufficient rainfall is critical. Although some farmers argue 

that moisture retention was one of the benefits of no-till, others indicate that it is a 

disadvantage. Many farmers expressed the following: “One year it didn’t go well… you don’t 

know if there is going to be good rain or not… the land got dry… tillage helps save more moisture... 

the yield was low.” 

A farmer shared the results of his experiment as follows: “In my experiment the milpa 

did not develop well, it didn’t yield well… the soil was too hard… the milpa became yellow… Near 

the rivers there is more moisture… in high land [far from the rivers] you cannot do no-till.” Another 

Figure 21. Reported disadvantages of no-till. 
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farmer agreed with this by saying: “In order to do no-till you need irrigation,” meaning that 

farmers need the assurance that there will be enough water and moisture in the soil. 

Yet another farmer mentioned, No till “is good when there is good rain… you save on 

labor payments, and you avoid erosion…” 

The above four quotes from different farmers emphasize the critical role of rainfall 

and moisture retention in the no-till system. They seem to agree that with enough rain or 

moisture (like being near a river) the system works well. On the other hand, some farmers 

prefer tilling in order to capture and use some of the moisture kept in deeper layers of the 

soil. Finally, a few farmers currently working with no-till expressed their desire to switch to 

incorporation of crop residues instead of no-till.  

C. Pigeon Pea Cover (Companion/Relay) Crop 

Given that SN is promoting Pigeon pea or Gandul (Cajanus cajan) as a cover 

(companion/relay) crop that can be used for home consumption as well as sold in the 

market, the survey investigated the quantity of black beans that the family typically eats. 

The survey results show that on average each family (of an average 5.71 members) 

consumes 3.3 pounds of black beans per week. The median is 3.0 pounds. The three groups 

report similar consumption patterns. The price paid per pound for black beans is in average 

Q6.21 with a median of Q6.00 and a range of Q5.00 to Q20.00.  

SN decided to introduce pigeon pea as a cover crop, partly because there is a local 

landrace that has been traditionally planted in the region, and is regarded as a precious and 

flavorful food. This local landrace commonly called “Alverja” grows to be a tall bush, 

creating significant shade. Farmers typically plant it on their field’s border and appreciate 

the abundant harvests it provide. On the other hand, the cover crop introduced by SN, 

which is commonly called “Gandul” is a short plant.  
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An average of 68.3% of farmers indicated that the local landrace or Alverja is 

consumed at home. Responses among the three groups were similar. When farmers were 

asked if they would be willing to plant Gandul if there was a market for it, a high 83% 

responded positively. Group 1 farmers appeared to be more enthusiastic with this (94%), 

while the other two groups had slightly lower percentages. 

 Table 14 presents the proportion of farmers per group that has heard about pigeon 

pea or gandul, its common name. Expectedly, almost all group 1 farmers know about this 

crop. About 45% of group 2 know or have heard about this crop, while only 25% of farmers 

of group 3 do. This difference is statistically significant. 

Table 14. Knowledge about Pigeon pea or gandul. 
 

Pearson Chi-square 45.791, df 2, sig 0.000 

Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group)  

  

 Only about 31% farmers of the 146 farmers surveyed planted gandul, with the 

majority of these being in group 1. The majority planted gandul intercropped with sesame, 

just as they were instructed to do so by SN. Only a few planted it on the field borders. Ten 

farmers, or 21.7% of the group of farmers who planted gandul reported total loss of their 

crop due mostly to shade from sesame, while others reported erosion, cattle having eaten it, 

or even mice as the reason for their loss. Among these responses was the following from a 

farmer who expressed his great disappointment: “That rubbish does not work... I took care of it, 

I cleaned it from weeds… what a nice thing would be if it loaded like the local landrace” 

The majority of farmers were able to harvest some of the crop, but minimal amounts, 

to the point that they stated it was only enough to save for seed, or home consumption. For 

Group Group 1 Group 2 Group 3 Total 

Knows of gandul 37 (97.4%) 24 (44.4%) 12 (25.5%) 73 (52.5%) 

Does not know of gandul 1 (2.6%) 30 (55.6%) 35 (74.5%) 66 (47.5%) 

Total 38 54 47 139 
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those who were able to recall their yield, the average was 17 pounds per cuerda or tarea 

(equivalent to 69 kg per ha.). The highest yield reported per cuerda was 64 pounds; 

however, the low average indicates that there were only a few farmers who were able to 

harvest more than 20 pounds per cuerda.  

In general farmers were disappointed by the performance of this crop. Many 

wondered if the timing regarding too much rain or the shade from intercropping was 

responsible for the low yields. Some farmers expressed their desire to try again but now 

without intercropping it with sesame, but rather, planting it alone. In fact, in one focus 

group there was consensus among farmers that they needed to experiment with planting it 

alone, since they knew that it does not tolerate shade very well. The following expressions 

illustrate this: 

I planted them when it was too wet… I got disappointed... It didn’t germinate... I 

need to plant it in the dry season… perhaps I will plant it in the dry season and in a 

poor field. 

I didn’t harvest anything… because the gandul was below the sesame… It only gave 

good yield where there was no sesame... I want to try 2 rows during the rainy season 

alone. 

Yet other farmers expressed their lack of knowledge and experience, and also lack of 

technical support while growing this crop: “I planted in the yard, it didn’t work... I had no one 

to talk to... the crop was unknown, I think it should be fumigated… “ 

D. Green Manures 

Farmers were also asked in the survey if they had heard about green manures and 

their responses are presented in Table 15. 
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Table 15. Knowledge about green manures per group. 

 

 

 

 

     Pearson Chi-square 20.892, df 2, sig 0.000 

    Group 1 (SN group), group 2 (Neighbors group), group 3 (Control group) 

 

 It is clear that group 1 farmers are much more likely to have heard about green 

manures, compared to those in group 2.  This statistically significant difference is expected 

due to the work by SN. Group 3 reports a relatively high percentage (60%) of awareness of 

this practice. I believe this is due to the previous exposure they may have had under other 

programs. For example, there were a number of farmers in group 3 who indicated that 

tobacco farmers in their community had been required to plant mucuna cover crop by the 

tobacco company that buys the harvest.   

Additionally, many farmers had heard about a “bejuco,” a vine that grows in the 

palm oil or rubber tree plantations. Although they did not know what a green manure is 

when first asked, after pointing out the example of bejuco, most recognized it and 

understood what a green manure was; some had even worked with it in these plantations 

without knowing its name or what exactly it was. For some farmers, the concept of green 

manure was relatively new. Other farmers pointed to the parallels of good harvests after a 

field where a weed locally known as “pica-pica” has been growing. This weed apparently, 

resembles a legume bean and is thorny.  

 The incidence of use of cover (green manure) crops is extremely low. Of those who 

responded to this question (n=91), only 12% claimed to use cover crops. Among this 

Group Group 1 Group 2 Group 3 Total 

Has heard about green 

manures 

27 (71.1%) 15 (26.8%) 29 (60.4%) 71 (50.0%) 

Has not heard 11 (28.9%) 41 (73.2%) 19 (39.6%) 71 (50.0%) 

Total 38 56 48 142 
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subsample of 91 respondents, 16% of group 1 farmers reported using cover crops, 12% for 

group 3, and 7.7% in group 2. 

 From the 11 farmers who reported using cover crops (green manure), the majority 

indicated that they had planted mucuna, while the remaining mentioned canavalia and 

kudzu. The amount of area planted ranged from a few rows to 1.5 mz. The majority of these 

farmers were group 1 farmers who experimented with cover crops during 2013. There was 

only one farmer who had planted cover crops for as long as four years. 

Figure 22. Reported benefits of green manures. 

The perceived benefits of green manures are reported in Figure 22 (n = 21).   It is 

clear that the majority of farmers who responded to this question consider that this practice 

improves the soil, promoting better yields and other benefits. A few farmers stated that 

there is no benefit, as they had tried it in the past with no apparent positive results. The 

perceived disadvantages of this practice are shown in Figure 23. 
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Figure 23. Reported disadvantages of green manures. 

When asked about disadvantages of green manures (n=29), 44% of respondents 

consider that there is no disadvantage to this practice. Others report that there are serious 

perceived disadvantages. The most frequently reported are that farmers may lose a 

cropping season by planting cover crops (17%), and that doing so requires time and 

additional costs (11%). Farmers report that green manures could bring pests (11%) and even 

become a weed on its own (17%).  

 In summary, green manures are not well known in these communities. Only about 

7.5% of the total sample of farmers have tried it, and the balance between advantages and 

disadvantages appear to be moderately positive but with important concerns. 
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VII. Conclusions 

Small farmers in the communities studied face a growing number of challenges that 

prevent them from making a decent living from agriculture. Most of them are aware that 

their farming activities leave them with little or no profit. However, many of them resist 

giving up on farming due to their cultural tradition, food security concerns, and their desire 

for autonomy. The main challenges appear to be associated with the market, such as 

expensive inputs, low market prices for their products and lack of access to affordable 

credit and crop insurance. Other important factors include the lack of available land and the 

threat of climate change, both of which are likely to worsen in the near future.  

For farmers who are currently trying the sustainable practices promoted by SN, 

degraded soils are perceived as an important problem but not comparable to other 

challenges; mostly because farmers see themselves as actively addressing this problem 

through their connection with SN programs. For most other challenges, farmers perceive 

themselves as being almost completely unable to address them; and as a result, some 

peasants are giving up farming, some lose their land to accumulated debt, while others 

migrate to the city or to United States in search for a better life.  

Farmers who are more likely to try any of the practices promoted by SN are older 

and have a more farming experience than non-adopters. These farmers also depend more 

on agriculture for their income, have participated actively in community organizations and 

have had prior training in alternative crops (other than milpa). Additionally, they appear to 

have secure land tenure and access to irrigation.  

By comparing the three different groups of farmers surveyed, the study found that 

there is no statistical significant differences among the groups in terms of crop yields, 

fertilizer use and empowerment related measures. The nature of agricultural practices, such 

as no-burn, no-till and cover crops, is to slowly provide accumulative benefits, as the soil 

health improves.  In summary, it may be too early to find any evidence of positive impacts 
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as a result of the practices promoted by SN, as most farmers have used these practices for 

only 1 to 3 years. The literature supports this idea, as most studies which have found 

significant increases in productivity have documented this between 3 to 5 years after the 

introduction of these agricultural practices.  In spite of this, farmers who practice no-burn 

and incorporate crop residues perceive that their soil condition has improved. Darker color 

in the soil and reduced soil erosion are tangible benefits that farmers are observing. 

Additionally, a few farmers are already reporting increases in yields and reduction in 

fertilizer applications; all of which is very encouraging. 

Farmers understood that most benefits from these sustainable agricultural practices 

will be observed in the long term. They often considered that the first few years of the 

practice was a period of required transition, which created uncertainty, but was needed to 

achieve the full benefits later on. No-burn and the incorporation of crop residues is 

perceived as the most beneficial practice with some tangible benefits in the short term and 

low risks. Farmers expect to obtain other benefits from this practice such as yield increases 

in a couple of years. The picture with no-till, cover crops and green manures is more 

complex. In the views of farmers, these three practices appear to require significant amount 

of work with medium to high risks and low to medium benefits.  

In the case of no-till, it is perceived with much caution, as the potential risks appear 

to be higher than incorporation of crop residues. Farmers who have planted the pigeon pea 

or gandul cover/relay crop perceive that the use of this cover crop needs better adaptation 

to their productive systems, and many are prepared to experiment with it. Finally, the use 

of green manures such as mucuna appears to have potential for these farming systems but 

only 11 farmers were experimenting with it at the time of the survey. Therefore the 

information collected about this topic was very limited. 
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Appendix 1. Survey Question List in English  

Semilla Nueva Survey 
Spring 2013 

 

Date:____________________  Community:_______________________________ 

Survey No. ______________      Peasant Group:  1_____          2_____         3______ 

Gender: F_____  M______ 

Name of person taking the interview:________________________ 

General Aspects 

 

1. ¿How old are you?: 

2. ¿Do you belong to any indigenous group? 

3. In case you answered yes, which one it is?  

4. ¿Where are you from?   

5. How many years ago have you been producing corn and sesame? 

6. How many people live in this house? 

7. How many people depend on you, your work, or on the food that this houses produce? 

8. What level of education do you have? 

9. Do you have family in the US? 

10. From your family, how many are living in the US now? 

11. Do you receive economic support from them? 

 

Productive and Economic Aspects 

12. What crops do you grow? 

13. What other crops have you worked with? 

14. Do you have livestock? 

15. How many and what kind? 

16. Do you keep track of your agricultural costs every year? 

17. How do you keep track of it? 

18. What surface area of land do you cultivate? 

19. Do you have any document supporting your ownership/rent agreement for your land? 

20. What area of land did you rent last year? 

21. How much did you pay for the land rental last year? 

22. Did you obtain credit last year? 

23. What was the source of that credit? 

24. How much credit did you obtain? 

25. What was the interest rate for that loan? 

26. In what area of land did you use fertilizers last year? 

27. What are the main insect pests that affect your crops? 

28. How many kgs of sesame did you harvest per Hectare? 

29. What was the price for the quintal (about 45 kgs) of sesame? 

30. Do you have access to irrigation in your land? 

31. What area of land do you irrigate? 

32.  How much did you spend in irrigation last year? 
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33.  How many quintales of corn did you harvest last year per hectare? 

34.  Do you sell your corn to a middleman, or through a peasant association, or a bigger company? 

35. How many quintales from your harvest do you store? 

36. From this harvest, how many quintales do you use for family consumption? 

37. What date and for how long do you buy corn when it is scarce? 

38. Why does the stored corn runs out? 

39. What kind of corn seed did you buy last year? 

40. What was the price you sold a quintal of corn last year? 

Costs per hectare 

 Seed Mechanization Fertilizers Harvest labor 

Corn   

 

 

  

Sesame   

 

 

  

 

Labor for each crop stage (corn) 

 

 Planting Mecanization Fertilizer 

application   

Harvest 

Corn  

 

 

 

  

 

 

Sesame     

 

41. Did you or a family member worked on a plantation in 2012? 

42. For how long? 

43. Besides agriculture, what other activities does the family do? 

44. How much of the family income comes from agriculture? 

 All More than half  Half  Less than half  Very little 

 

Climatic and Soil Aspects 
45. Were you affected during the Agatha storm of 2010? (yield loss) 

46. Did the drought of 2009 affected your crops? 

47. And how about the other years, did any natural disaster affected your crops? How much yield loss did 

you have? 

2008 

2011 

2012 

48. What is the state of your soil? Better, worse or the same, when compared to 5 years ago? 

49. Why? What are the reasons behind those changes, improvement or worsening? 

50. What have you done to improve it? What do you do to maintain your land productive? 

 

Peasant to Peasant knowledge and Access to Knowledge 
51. Have you participated in trainings in corn cultivation or other crops? 

52. Who organized the trainings? 
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53. What kind of topics did these trainings touch on? 

54. Who do you ask when you have a technical question about pests, seeds or agriculture? 

55. Have you received support from the Guatemalan Ministry of Agriculture? 

56. Please rate the service of the Guatemalan Ministry from 1 to 5. 1 being very bad and 5 being very good. 

57. What does the COCODE do in your community? (COCODE is the local community development 

representative) 

58. Please rate the service of the COCODE from 1 to 5.  

59. Would you be willing to try out new crops, varieties, or new agricultural practices that would help your 

crops? 

60. Why, or why not? 

61. When you try something new such as a crop, variety, etc, how do you do it? 

62. How do you measure the results, if it worked or not? 

63. Do you chat with your neighbors about these tests? 

64. What is lacking in the community in order for agriculture to improve and help the community to 

develop? 

65. How could we encourage more peasants to experiment with new ideas and collaborate with their 

neighbors to improve the local agriculture? 

 

Questions about Gandul (Alverja or Peagon Pea) 
66. How many pounds of black beans does your family consume per week? 

67. How many quetzales (local currency) does your family spend in black beans each week? 

68. Do you know the variety of alverja or gandul that you intercrop with sesame? 

69. In case you do, how much did you plant, harvested and how did you use it? 

70. From the local variety of alverja, haver you planted it within the last 5 years? 

71. What was the area planted to alverja in 2012? 

72. How do you consume alverja at your home? 

73. If there was a market and the family knew how to cook alverja, would you consider planting alverja (the 

variety that is intercropped with sesame) in all your land? 

 

Questions about Burning 
74. Do you burn the crop residues or stubble? 

75. In case you don't, why did you stop burning? 

76. How long ago do you have since stopping to burn the stubble? 

77.  Have you heard about people who incorporate their crop residues instead of burning them? 

78. Have you tried to do this? 

79. What was the area where you incorporated the crop residues instead of burning them in 2012? 

80. What are the benefits of incorporating the crop residues? 

81. What are the disadvantages of incorporating the crop residues? 

 

Questions about Cultivation 
82. Do you cultivate, use romplow, or make grooves on your land? 

83. Have you heard about no-till agriculture? 

84. Have you tried no-till agriculture? 

85. How much of your land did you use no till in 2012? 

86. How long ago did you stop cultivating your land? 

87. Why did you started doing that? 

88. What are the benefits of no till? 

89.  What are the disadvantages of no-till? 
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Questions about Green Manures 
90. Have you heard about green manures (such as mucuna) that is used to improve the soil? 

91. Do you use green manures? 

92. What kind of green manures do you use? 

93. What is the area of land where you use green manures in 2012? 

94. How long ago did you start using green manures? 

95. Why did you start using green manures? 

96.  What are the benefits of using green manures? 

97. What are the disadvantages of green manures? 

98. Have you had friends of neighbors that seeing your use of no-till, green manures, or no burn, have 

started using them as well? 

99. How did that happen? 

 

Empowerment Related Questions 
100. You have access to the information you need to improve your crops and your community. 

 Completely agree Agree  I don't know  Disagree      Completely disagree 

 

101. You know what to do to maintain your land productive 

Completely agree Agree  I don't know  Disagree      Completely disagree 

 

102. You buy your agricultural inputs on fair prices. 

Completely agree Agree  I don't know  Disagree      Completely disagree 

 

103. You have access to good markets and good prices for your harvest. 

Completely agree Agree  I don't know  Disagree      Completely disagree 

 

104. You can test or evaluate a new technology, practice, or crop, and adopt it or reject it depending on its 

results. 

Completely agree Agree  I don't know  Disagree      Completely disagree  

 

105. You believe that the agricultural experiences from your friends and neighbors help you improve your 

crops.  

Completely agree Agree  I don't know  Disagree      Completely disagree 

 

106. You have experiences and knowledge that, by sharing with others, can help them to improve their crops.  

Completely agree Agree  I don't know  Disagree      Completely disagree  

 

107. The neighbors from this community participate actively to solve the needs of the community. 

Completely agree Agree  I don't know  Disagree      Completely disagree 

 

108. The collaboration among neighbors is very important for the development of the community.  

Completely agree Agree  I don't know  Disagree      Completely disagree  

 

109.  With great effort, this community can advance without the need to depend on inputs from outside.  

Completely agree Agree  I don't know  Disagree      Completely disagree  

 

110. Do you participate actively in any organizations or associations in this community? 

111. Which one? 
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Observaciones/Notas:____________________________________________________________________

______________________________________________________________________________________

__________________________________________________________________________________ 

 

Appendix 2. Survey Instrument Used 

Semilla Nueva Encuesta 

Primavera 2013 

 

Fecha:____________________  Comunidad:_______________________________ 

Encuesta No. ______________      Grupo de Campesino:  1_____          2_____         3______ 

Género de la persona entrevistada: F_____  M______ 

Encargada (o) de la entrevista:________________________ 

1) Campesino que se ha involucrado con SN    2) Campesino No Involucrado con SN, pero que vive en una comunidad donde SN 

trabaja   3) Campesino que vive en una comunidad donde SN No trabaja.  

 

Aspectos Generales 

 

1. ¿Cual es su edad?: 

20-29  30-39  40-49  50-59  60-69  70+ 

 

2. ¿Pertenece usted a algún grupo indígena? 

Si  No  

 

3. En caso de Si, Cual? ______________________________________  

 

 

4. ¿De donde es originario usted?   

 

Aqui Otro lugar 

 

5. ¿Hace cuántos años ha producido su propio maíz y ajonjolí? 

 

 

6. ¿Cuántas personas viven en esta casa? 

 

 

7. ¿Cuántas personas dependen de usted, de su trabajo, o de la comida que produce en esta casa? 

 

 

8. ¿Qué grado de educación tiene usted? 
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Observaciones/Notas:____________________________________________________________________

______________________________________________________________________________________

__________________________________________________________________________________ 

 

 

 

9.¿Tiene usted familiares en los Estados Unidos? 

Si No 

 

10. ¿De su familia, cuántos están viviendo en EEUU ahora? 

 

 

11. ¿Recibe apoyo económico de ellos (as)? 

Si     No 

 

Aspectos Productivos y Económicos 

 

12. ¿A qué cultivos se dedica usted? 

 

 

13. ¿Qué otras experiencias con cultivos tiene usted? ¿Con qué otros cultivos usted ha trabajado? 

 

 

14. ¿Cría usted animales?  

Si No 

 

 

15. ¿Cuántos y de qué clase? 

 

 

16. ¿Usted lleva la cuenta de sus gastos (cuánto usted gasta por semillas, pesticidas, fertilizantes y labor) en 

la cosecha cada año? 

Si No 

 

17. ¿Cómo lleva la cuenta usted? La apunta? 

 

 

18. ¿Qué área de terreno cultiva usted? 

 

 Manzanas 

 Cuerdas(1/16) 

 Tareas (1/6) 
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Observaciones/Notas:____________________________________________________________________

______________________________________________________________________________________

__________________________________________________________________________________ 

 

19. ¿Qué papeles le respaldan su terreno? 

 

 

20. ¿Qué área de terreno alquiló usted el año pasado?  

 

 Manzanas 

 Cuerdas 

 Tareas 

 

 

21. ¿Cuánto pagó para alquilar el terreno el año pasado? 

 

 Total Por Manzana Por Cuerda 

 

22. ¿Usted sacó un crédito este año pasado?  

 

 

23. ¿Cuál fue la fuente de su crédito o créditos?  

 

 

24. ¿Cuánto pidió?  

 

 

25. ¿La tasa de interés? 

 

 

26. ¿En qué área del terreno usó usted fertilizantes?  

 

 

 

 

27. ¿Cuales son las plagas más comunes que afectan sus cultivos? 

La Gallina Ciega Arañas Rojas Gusanitos Chincha de Caja Otra: 
Otra: 

 

28. ¿Cuántos quintales cosecho por manzana de ajonjolí?  

 

 

29. ¿Qué precio tenía el quintal de ajonjolí?  
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______________________________________________________________________________________

__________________________________________________________________________________ 

 

 

30. ¿Usted tiene acceso a riego en su terreno? 

Si   No 

 

31. ¿Qué área de terreno riega usted? 

 

 Manzanas 

 Cuerdas 

 Tareas 

 

 

32. ¿Cuánto gastó usted en riego el año pasado? 

 

 

33. ¿Cuántos quintales de maíz cosechó usted de cada manzana o cuerda en el 2012? 

 

 

34. ¿Usted vende su maíz a un intermediario o por una asociación a una empresa más grande? 

 

 

35. ¿Cuántos quintales de la cosecha almacena usted? 

 

 

36. ¿De esta cosecha, cuántos quintales fueron para consumo familiar? 

 

 

37. ¿En qué fecha y por cuánto tiempo compra usted maíz cuando hay escasez? 

 

 

38. ¿Por qué se acaba el maíz almacenado? 

 

 

39. ¿Qué tipo de semilla de maíz compró usted el año pasado? 

 

 

40. ¿A qué precio vendió usted un quintal de maíz? 

 

Gastos por manzana 

 semilla  mechanización 
(juntar basura, 

fertilizantes mano de obra (de 
la cosecha) 
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Observaciones/Notas:____________________________________________________________________

______________________________________________________________________________________

__________________________________________________________________________________ 

 

quemar, arar, 
rastrear, surquear) 

Maíz   
 
 

  

Ajonjolí   
 
 

  

 

Mano de obra de cada etapa (maíz) 

 

 Siembra Mechanización  Aplicación de 
fertilizantes  

La cosecha 

Maíz  
 
 
 

  
 

 

Ajonjolí  
 
 
 

   

  

41. ¿Trabajó usted o un familiar en una finca en 2012?  

Bananero Con los cañeros Palma africana Otra: 

 

42. ¿Por cuánto tiempo? 

 

_______ Dias  ________ Semanas   ________ Meses 

 

43. ¿Además de la agricultura, a que otras actividades se dedica la familia? 

_____________________________________________________________________________________ 

 

44. ¿Cuánto del ingreso familiar viene de la agricultura? 

 

Todo       Más de la mitad        La mitad          Menos de la mitad     Muy poco  

 

 

Aspectos Climáticos y de Suelo 

 

45. ¿Cómo le impactó su cosecha las tormentas el año de Agatha (2010)? [estimated yield loss] 
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Observaciones/Notas:____________________________________________________________________

______________________________________________________________________________________

__________________________________________________________________________________ 

 

 

 

46. ¿Cómo le impactó su cosecha la sequía del año anterior (2009)?  

 

 

47. ¿Y en los otros años le impactó sequías, tormentas, que dañaron sus cultivos? ¿Cuanto?  

 

2008 

Daño 

 

2011 

Daño 

 

2012 

Daño 

 

 

48. ¿Cómo está el suelo de su terreno?, mejor, peor o igual que hace 5 años? 

Peor Mejor Lo mismo 

 

49. ¿Porqué? ¿Cuales son las razones de este cambio, el mejoramiento o empeoramiento?  

 

 

50. ¿Qué ha hecho usted para mejorarlo? Qué hace usted para mantener su tierra productiva? 

 

 

Campesino a Campesino y Acceso a Conocimiento 

 

51. ¿Ha usted participado en capacitaciones en cultivo de maíz, u otros cultivos? 

Si No 

 

52. ¿Quien organizó las capacitaciones? 

  

 

53. ¿Qué tema se trataron en las capacitaciones? 

 

   

54. ¿Con quien consulta usted cuando tiene una pregunta técnica sobre plagas, semillas y agricultura? 

 

 

55. ¿Ha recibido apoyo técnico del MAGA? 
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______________________________________________________________________________________

__________________________________________________________________________________ 

 

Si No 

 

56. ¿Cómo ha sido el servicio del MAGA? 

1                   2                   3                               4                   5 

muy malo      malo              mas o menos            bueno           buenisimo!     

  

 

57. ¿Qué hace el COCODE en su comunidad?  

 

 

 

58. ¿Cómo ha sido el servicio del COCODE? 

1                   2                   3                               4                   5 

muy malo      malo              mas o menos            bueno           buenisimo! 

  

 

 

59. ¿Estaría usted dispuesto a probar nuevos cultivos, variedades o nuevas prácticas que le ayuden en el 

campo? 

Si   No 

 

60. ¿Por qué? o por qué´no? 

 

 

61. ¿Cuando usted prueba un nuevo trabajo como lo hace? 

 

 

 

62. ¿Cómo ve los resultados? Si funciona o no? 

 

 

 

63. ¿Platica usted con sus vecinos sobre las comparaciones que usted ha hecho? 

 

 

 

64. ¿Qué es lo que hace falta en la comunidad para que la agricultura mejore y ayude al desarrollo?  

 

 

65. ¿Cómo podríamos animar más campesinos para experimentar con nuevas ideas y colaborar con sus 

vecinos para mejorar agricultura?  
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______________________________________________________________________________________
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Preguntas sobre alverja (gandul) 

 

66. ¿Cuántas libras de frijoles negros consume su familia cada semana? 

 

 

67. ¿Cuántos quetzales gasta su familia en frijoles negros cada semana? 

 

 

68. ¿Conoce usted la variedad de alverja/gandul que se siembre entre Ajonjoli? 

Si No 

  Cuando la respuesta es NO, salte a la siguiente sección. 

 

69. ¿En caso de si, cuanto lo sembro, cosecho, y como lo utilizo?  

 

70. ¿De la alverja criolla, ha usted sembrado en los últimos 5 años?  

Si No 
 

71. Cual fue el área sembrada con alverja en el 2012? 

 

72. ¿Se consume alverja en su casa?  

Si    No 

 

73. ¿Si hubiera un mercado y si la familia supiera como cocinar alverja (gandul), usted consideraría sembrar 

alverja (gandul -- la variedad que siembra entre su ajonjoli) en todo su terreno?  

Si No 

 

Preguntas sobre la Quema. 
 

74. ¿Quema usted el rastrojo en su terreno? 

Si No 

 

75. ¿En caso No, Por qué dejó usted de quemar?  

 

 

76. ¿Desde hace cuánto tiempo usted ya no usa la quema? 
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77. ¿Ha escuchado usted de gente que incorporan sus rastrojos en vez de quemarlos? 

Si    No 

 

78. ¿Ha probado usted hacer esto? 

Si    No 

 

79. Cual fue el área donde usted incorporó sus rastrojos en vez de quemarlos en el 2012? 

 

 

80. ¿Cuales son los beneficios de la incorporación de los rastrojos?  

 

 

81. ¿Cuáles son los desventajas de la incorporación de los rastrojos?  

 

  

Preguntas sobre Arar. 
 

82. ¿Usted ara, rastra, surquea, o mete romplow su terreno? 

Ara Rastra Surquea Romplow No 

 

 

83. ¿Usted ha escuchado de cero labranza, o sea de la práctica de no mecanizar su terreno? 

Si No 

 

84. ¿Usted ha probado cero labranza?  

Si No 
 

 85. En cuanto terreno usó cero labranza en el 2012? 

 

 

86. ¿Hace cuánto tiempo dejó usted de mecanizar su terreno? 

 

 

87. ¿Por qué empezó? 

 

 

88. ¿Cuáles son los beneficios de cerolabranza?  

 

 

89. ¿Cuáles son las desventajas de cerolabranza?  
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Preguntas sobre Abonos Verdes. 
 

90. ¿Usted ha escuchado de los abonos verdes (como el frijol abono o mucuna) para fortalecer el suelo? 

Si No 

 

91. ¿Usted usa abonos verdes? 

Si No 

 

92. ¿Qué tipos de abonos verdes usa usted? 

 

Canavalia Macuna (frijol abono, nescafe) Maniya (pinchoy) Otro: 

 

93. ¿Cual fue el área de terreno donde usted usó abonos verdes en el 2012? 

 

 

94. ¿Hace cuánto tiempo usa usted abonos verdes? 

 

 

95. ¿Por qué empezó usted a usar abonos verdes? 

 

 

96. ¿Cuáles son los beneficios de los abonos verdes?  

 

 

97. ¿Cuáles son las desventajas de los abonos verdes? 

 

 

98. ¿Ha tenido usted vecinos o amigos que viendo su uso de cero labranza, abonos verdes y no quema, han 

empezado a usarlos también? 

Si No 

 

99. ¿Como se paso? 

 

 

100. Usted tiene acceso a la información que necesita para mejorar sus cultivos y su comunidad 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

101. Usted sabe que hacer para mantener su tierra productiva 
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Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

 

102.. Usted compra los insumos para sus cultivos a un precio favorable 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo 

  

103. Usted tiene acceso a buenos mercados y a un buen precio para vender su cosecha 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo 

  

104. Usted puede probar o evaluar una nueva tecnología, práctica o cultivo, y adoptarla o rechazarla según 

sus resultados 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

105. Usted considera que las experiencias de cultivo de sus vecinos y amigos le ayudan a mejorar su 

producción 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

106.. Usted tiene experiencias y conocimiento que al compartirlas con otros pueden ayudarles a mejorar sus 

cultivos 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

107. Los vecinos de esta comunidad participan activamente para resolver las necesidades de la comunidad 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo 

  

108. La colaboración entre vecinos es muy importante para el desarrollo de la comunidad. 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo 

  

109. Con mucho trabajo, esta comunidad puede salir adelante sin necesidad de depender de recursos de 

afuera. 

Totalmente de acuerdo      De acuerdo       No se   No estoy de acuerdo  Totalmente en desacuerdo  

 

 

110. Participa usted activamente en alguna organización de la comunidad? 

Si No 

 

111. Cuál? 
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Appendix 3. Focus Group questions used & English translation 

Conversación Grupal Productores Agrícolas 
Tiempo estimado 1 hora 45 min 

 
1 Bienvenida, explicación sobre conversación grupal 
2 Todos: Que le gusta más a usted sobre el campo y la agricultura? (10 min) 
3 Corta presentación sobre los problemas de la agricultura a la luz de la encuesta (5 min) 

○ Insumos y semillas caras 
○ Sequias e inundaciones.. clima 
○ Mal mercado, Precio de venta y coyotes 
○ Falta de tierra 
○ Falta de capital inicial, crédito favorable y endeudamiento 
○ Suelos deteriorados, erosión, quema 
○ Avance de caña de azucar 
○ Plagas y enfermedades 
○ Falta de riego 
○ Falta de union entre productores 
○ No tenemos asesoria técnica 
○ Abandono del gobierno y corrupción 
○ Falta de diversificación.. costumbre de sembrar maíz 

4 Todos: Escoja uno o dos de estos problemas, o alguno que no esté aquí,  que son importantes para 
usted  y explíquenos como le ha afectado, talvez a través de una experiencia o historia (20 min) 

5 Ejercicio de Priorización de problemas (5 min) 
6 Discusión sobre resultados de priorización (10) 
7 Refacción (5-10 min) 
8 Discusion.. Si estos problemas continúan, como ve usted la agricultura en su comunidad dentro 

de 15 años? (10-15 min) 
9 Discusion.. Que pueden hacer los productores al respecto? (10 min) 
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10 Discusion de Tecnologias de Semilla Nueva. (35-40 min) El grupo puede escoger 2 de las 
siguientes tres. Discusión de ventajas y desventajas de acuerdo a la encuesta. Experimentos, 
recomendaciones para mejorar la tecnología, para animar a otros productores a probar. 

○ Incorporación de rastrojos 
○ Cero labranza 
○ Gandul 

     11  Ejercicio: Riesgo, Beneficios y Costos de las tecnologías promovidas por SN 
 
 
 
 

Condensed Focus Group Agenda – English Translation 
Estimated Time: 1 h 45 m 

1. Welcome, explanation of focus groups and permission to proceed and record 
2. Everybody: What do you like the most about working on your land and your crops? (10 min) 
3. Short presentation about the survey (5 min) 
4. Everybody: Go around telling a story or experience. (20 min) 
5. Exercise: Prioritizing Problems (5 min) 
6. Discussion about the exercise (10) 
7. Break 
8. If these problems continue, how do you see agriculture in this community within 15 years? (10-15 

min) 
9. Discussion. What can producers do regarding these problems? (10 min) 
10. Discussion SN technologies (30 min) No burn, no till, gandul.  
11. Exercise: risks, benefits and costs of SN technologies. 
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Appendix 4. Chart used during focus group 
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Appendix 5. Practicum Timetable 

Activity Before 
Week 1 

Week 

1 2 3 4 5 6 7 8 9 10 

Met host organization and communities  x          

Developed criteria to measure impact of 
organization's work 

x x          

Drafted and finalized survey instrument x x          

Surveyed communities  x x x x x      

Community focus groups following survey          x x 

Key stakeholder interview and observation  x    x x x    

Preliminary data analysis      x x x x x  

Preliminary results presentation presented           x 

 

 

 


