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Abstract 
An intensification of 200 000 tonnes of cacao is planned for the Colombian cacao production 

until 2021. This could lead large negative effects on the Colombian nature and biodiversity if the 

current smallholdings of agroforestry were abandoned in favour for large monocultures. The 

main objective for this study was to get general overview regarding sustainability and 

development challenges of the current cacao farming in Huila, Colombia. This was conducted 

through a minor field study in the area over eight weeks were five farms were documented 

together with semi-structured interviews and participatory evaluations with the farmers based on 

the three dimensions; environmental, economical and human. The participatory evaluations were 

presented by an AMOEBA methodology and even if the subjectivity of the result is a concern for 

the reliability, the farmers evaluations have highlighted areas of concern as well as for 

possibilities. Currently, practical improvements such as equipment and low income seemed to be 

of the greatest concerns but deeper rooted problems, such as the corruption and mistrust to the 

institutions could probably make a greater impact on the future development of the studied farms. 

On the positive side, working together in cooperatives has implicated to risen the social 

sustainability due to more contact and support between farmers. 
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Introduction  
In this study I am going to address the development and sustainability of cacao farms in the 

department of Huila, Colombia. As the current governments aim is to expand and intensify the 

Colombian production of cacao it is of interest to evaluate the sustainability and challenges of 

development regarding the cacao farm systems today. Today, the largest cacao production can be 

found in West Africa, where high density monocultures deplete the soils and lead to deforestation 

when new farmland is formed. If this type of practise was adapted in the intensification of 

Colombian cacao production, it could result in large negative effects on the country’s nature and 

biodiversity. Earlier research has shown that agroforestry systems can be used to conserve 

biodiversity and are beneficial for cacao trees as the upper canopy provides essential shading. 

Traditional smallholdings with agroforestry and cacao are today a common way of practise in 

Colombia but research regarding sustainability and future development with a farm system 

approach on these systems are limited. Farmers views are also rarely included, why I in this 

project will conduct sustainability evaluations of cacao farms together with the farmers to get 

their views and challenges for future development of agroforestry and cacao. 

 

Objective 
The aim of this study is to get a general overview regarding sustainability and development 

challenges of the current cacao farming in Huila, Colombia. This will be conducted through 

semi-structured interviews and sustainability evaluations, based on participatory research 

methodology together with the farmers. 

  

Theoretical background 
Agroforestry and cacao 
One of the most commonly expressed causes to loss of biodiversity worldwide is the changes in 

land use (Sala, Chapin, Armesto, Berlow, Bloomfield & Dirzo, 2000). The practice of 

agroforestry has often been shown to increase biodiversity within farming systems and could also 

play an important role in conservation of biodiversity in the areas of natural habitat, that are 

interspersed with the farmland in tropical countries by (McNeely & Schroth, 2006). To protect 
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and conserve biodiversity, multistrata agroforestry systems have been suggested as a solution to 

lessen the intensity of the farming practises (McNeely & Scherr, 2003). With the right adaption 

of crops and trees, can these systems also provide a sufficient income to the farmers (Ibid.). By 

including timber, fruit and native forest species in the system, agroforestry can contribute to 

minimize the fragmentation of the landscape, conserve biodiversity and provide habitant for local 

animal species (Gliessman, 2007). In their natural habitat, cacao trees grow in the shade 

underneath the canopy of the taller trees within the tropical forest system (Wood & Lass, 2001). 

The need of shading make cacao a suitable crop to incorporate in an agroforestry system, not only 

to help conservation of the biodiversity but also as the international demand for cacao increase, 

supply a sufficient income to the farmers’ (Rice & Greenberg, 2000).  

 
Cacao farming in Colombia 
Colombia is one of the countries in the world with the largest gap between the rich and poor (The 

Landguide, 2014a). About 40% of the country’s population lives in poverty and a fifth of the 

population support themselves and their families through farming (The Landguide, 2014a; 

2014b). At the same time, a lot of farmers have had to flee and abandon their lands due to the 

armed conflicts that’s been affecting the country through the 20th century (The Landguide, 

2014b). According to FAOSTAT, sugar cane has been Colombia’s main productions crop from 

the agricultural sector over the last fifteen years, with an average yearly production of 36 million 

tonnes (Food and Agriculture Organization of the United Nations, 2015). In comparison, cacao 

reach the highest yearly production in 2011 reaching almost 47 000 tonnes (ibid.). This is a very 

small amount compared to the highest cacao producing countries such as the Ivory Coast which is 

producing an average of 1,3 million tonnes of cacao per year (ibid.).  

 

The majority of cacao farming in Colombia is done by smallholders using agroforestry systems, 

where the department of Santander stands for about 40 % of the national production (García-

Cáceras et al., 2014; Federación Nacional de Cacaoteros, 2015). Followed by Arauca (11%) and 

Huila (7%) (Federación Nacional de Cacaoteros, 2015).  As the cacao production in Colombia 

haven’t been modernized there are improvements and research to be done, both regarding the 

production and the quality (Ortiz-Rodriguez, Villamizar Gallardo & Rangel, 2014). The natural 

conditions of Colombia are in many places favourable for growing cacao García-Cáceras, 
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Perdomo, Ortiz, Beltrán, & López, 2014). Through the vast usage of cacao in agroforestry 

systems this could also help to conserve the country’s biodiversity (Ibid.).  

 

Development of Colombian cacao 
Climate change has a strong impact on tropical countries and affect not only the crops but also 

infrastructure (roads) and water supplies, why it’s important to considerate the whole agricultural 

system when talking about sustainability, and not only focusing on the crop production (Ortiz-

Rodriguez, Naranjo, García-Cáceres, & Villamizar-Gallardo, 2015; García-Cáceras et.al., 2014). 

As cacao is a water intensive crop, irrigation can be problematic during periods of drought when 

water for local human consumption might be scarce (Ortiz-Rodriguez et.al., 2015). Long periods 

of drought and higher temperatures are problematic for the cacao production worldwide, 

influencing the prices and making them rise (International cocoa organisation, 2016).  

 

In Colombia, which has little export of cacao, there have been long periods of low national 

pricing for cacao, resulting in farmers having little or no income for maintenance or investments 

in both the cacao crop and their farms (García-Cáceras et.al., 2014; 2015). This has led to many 

farms with old sub-standard crops with small production and low quality (ibid.). Today there is 

an aim to expand the Colombian cacao production and in 2012 a ten-year development plan was 

introduced by the ministry of agriculture together with the national cacao federation (Federación 

Nacional de Cacaoteros, 2012). The plan’s objective is to expand the planted area of cacao from 

158,000 ha 2012 to 660,000 ha to 2021. This investment, with an estimated cost $2,5 billion 

(Colombian pesos), is assumed to reach a harvest of 246,000 t by 2021, an expansion of almost 

200,000 tonnes from today’s production (ibid.). According to García-Cáceras et.al. (2014) it is 

important to promote and label the fine aroma cocoa as ”Colombian”, which could develop a 

culture and pride around Colombian cacao for the farmers as well as the consumers. At the same 

time, it is of importance to take in consideration the places and situation of the management of 

today’s cacao farms in the future development. In Colombia the farms are usually placed in rural 

areas where mechanic management is very limited, both because it’s difficulty to use in the 

system and as it’s a great expenditure for the farmers (García-Cáceras et.al., 2014). This means 

that the production it is very labour demanding and logistic costs high, which is inhibiting the 

productivity and profitability of the farms (Ibid.).  
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Measuring sustainability 

Sustainability may be difficult to define, but there are also positive attributes to that difficulty. As 

both people and agroecosystem around the world differs from one another concerning 

environmental, economic and social aspects, it would be impractical and even dangerous to 

define sustainability through one single definition (Bell & Morse, 2008). Sustainability in its 

original form has been closely associated to the maintenance of the environment but is today 

multifaceted and applied both as a descriptor and as target to achieve (Ibid.). This report is based 

on the definition established in the Brundtland report in 1987 as “a development that meets the 

needs of the present without compromising the ability of future generations to meet their own 

need” (Holden, Linnerud, & Banister, 2014).  

 An agroecosystem is a complex environment which makes it hard to evaluate its health through 

one perspective only (Ibid.). By simultaneously investigate different aspects of the 

agroecosystems, such as the social and economic aspects together with the ecological, the nature 

of agroecosystem health can be better understood (Xu & Mage, 2001). One model for describing 

relationships among agroecosystem is to divide the components of the system in to three essential 

dimensions; the environmental, the economical and the human dimension. It’s based on the 

concept from the IUCN 1980 World Conservation Strategy and their definition of sustainable 

development and how it needs to take in account both ecological, social and economic factors 

(Moldan, Janoušková, & Hák, 2012;2011). By using this model, the main approach is to analyse 

the ecosystems complexity, first through each component and then by analyse the relationships 

between the different components (Smit & Smithers, 1994). Though it is important to be clear on 

what spatial scale you are working on as agroecosystems can be defined at a scale ranging from a 

single field to whole globe and sustainability is harder to define the further you go from the farm 

level (Patty, 1995; King, 1993). At the same time, it can be important to understand interactions 

between different scales of agroecosystems to get a better understanding of the functions and 

structures of the agroecosystem in study (Conway, 1983).  

 

In chapter 40 of the Agenda 21 document coming out of the Rio conference 1992 there is a 

statement of demand for the development of indicators for sustainable development. According to 



 9 

Bell & Morse (2008) this demand was stated in literature long before the Rio conference and 

have also been used in a more informal way by farmers for thousands of years, for example 

regarding soil structures and quality. The agroecosystem is a very complex system with a lot of 

components and interactions which represent the system as a whole, which makes it impossible to 

investigate and measure them all (Bell & Morse, 2008).  Instead it’s better to focus the 

investigation on key components and interactions to represent the system and its health as a 

whole (Ibid.).  The choice of indicators used need to be based on the knowledge of the studied 

system as well as the ecological principles (Björklund & Rydberg, 2003). The specific indicators 

used for such analysis are crucial for the result and what conclusions that can be made out of it 

(Ibid.) 

 

Participatory research 
Participatory research is a field where researchers and local people work together, addressing 

local concerns and involve both learning and co-production of knowledge among all the 

participants (Trimble & Lázaro, 2014). There are different levels of participation within the 

participatory methodology ranging from investigations where the participant only work as an 

informant to them being in charge of the investigation, as pictured by Pretty (1995b) in figure 1. 

In a system approach, alternative or multiple views are encouraged and needed (Trimble & 

Lázaro, 2014). Pretty (1995a) also define the importance of building relations with the 

participants to ensure both the quality of work and the trustworthiness of the investigation. 

Application of participatory research has increased in the areas of natural resources and 

environmental management (Bell & Morse, 2008). In many governmental and non-governmental 

institutions, a growing amount of research is complemented or even replaced by investigations 

and analysis done by the local people themselves (Pretty, 1995a).  
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Figure 1. Different levels of participation in participatory research, defined by Pretty (1995b). 

As an agroecosystem is a complex system, the definition of sustainability is both hard to define 

and can’t be implemented through one universal set of methods and techniques (Bell & Morse, 

2008; Pretty, 1995b). Even though there is large numbers of scientific methods and technologies 

for resource-conserving farming they are still rarely implemented at farm level (Pretty, 1995b). 

One part of this problem is that researchers’ expertise often have a different outset than the 

farmers, for which such implementations and adaptations often are both be expensive and need 

large adjustments of the farms (Ibid.). To be able to adapt new and more sustainable practises of 

farming it is important to work with the farmers, listen to their expertise and adapt and adjust 

methods and techniques to the local farming system (Trimble & Lázaro, 2014; Pretty, 1995a).  
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Methods and material 
The study took place at cacao farms within the region of Huila, Colombia during the spring of 

2016. Farm visits, as well as interviews and participatory sustainability evaluations together with 

the farmers were conducted in proximity of the city of Neiva (see location of Neiva in figure 2). 

As described by Pretty (2015b, figure 1), participatory methodology can have different levels of 

participation. The level used for this study was “participatory by consultation” were the people 

participate by being consulted and by answering questions (figure 1). For the evaluations an 

AMOEBA methodology was used. This is a general method to describe and evaluate ecosystems 

developed by Ted Brink (Bell & Morse, 2003). By using an AMOEBA for this evaluation, the 

diagrams are visual and easily read and shared with the participants of this study, but could also 

be repeated and possible play a role as a measurement of long-term ecosystem health, through 

comparisons from different years (Ibid.). 

 

Preparatory phase 
The majority of the preparatory work for the project was done in Sweden between November 

2015 and the time for departure to Colombia in March 2016. This involved identifying possible 

study sites together with the field mentor who was situated in Huila during most of the 

preparatory phase. A literature review was also conducted from websites, organisations and 

research articles to collect data and knowledge regarding Colombian agriculture, the study area, 

and production of cacao both in Colombia and worldwide. Based on Bryman’s (2011) 

recommendations regarding establishment of an interview guide, a general guide was set up 

before departure with questions that would be of interest and importance of the study.  

Establishment of participatory evaluation protocol  
The two first days after arriving to Neiva, Colombia (12th & 13th of March 2016) were spent 

visiting cacao farms and cooperatives in the area which could be of interest for the study. These 

were conducted together with the field mentor who also acted as an interpreter. During these 

visits it was also possible to gather a general overview and documentation of the local situation 

for the farmers. This documentation then worked as the outset for generating relevant indicators 

for the participatory evaluation protocols. As the prepared interview guide only were preliminary 

it was altered and finalised the week after the first visits, when a better overview of the farms and 

the farmers in the area were established (appendix 2).  
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The study sites 
The study was conducted during eight weeks in the department of Huila in the Andean region of 

Colombia between the 11th of March to 8th of May 2016. Five rural cacao farms using 

agroforestry systems, located within an approximately two-hour radius around the city of Neiva, 

were investigated (see figure 2). All farms were located on an altitude between approximately 

500 and 900 meters above sea level. The weather condition in Huila is regarded as a tropical 

savannah climate, according to the climate classification system of Köppen-Geiger (Peel et al. 

2007). Average temperature in the area levels around 27° Celsius with highs over 40° Celsius in 

the dry months of June-August, with a precipitation level of less than 50mm per month (Instituto 

de Hidrología, Meterología y Estudios Ambientales, 1999). The months of October and 

November stands for the highest precipitation with an average above 200mm per month (Ibid.). 

Five farms were visited and included in the investigation but only four of these met the criteria 

for the actual study, whereas the fifth farm got excluded, as cacao wasn’t their main crop.  

 

Figure 2. Map marking the city of Neiva, the area of study. 
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Criteria for the chosen farms 
The selection of the farms was based on the following criteria: 

- Farms should be in the proximity of the city of Neiva 

- Farms should be similar in size (ha of growing) 

- Farms should use agroforestry systems 

- Farms should have cacao as main crop 

 

All four farms had agroforestry systems with their fields facing northeast and were placed flat or 

in a lightly sloped area. Farm 1 was situated about 25 km southeast of Neiva and had 3,5 hectares 

cultivated with cacao which produced 2,4 tonnes of dry cacao beans per year (table 1). The 

family consisted of four family members where the parents worked fulltime with the farm, they 

also had some people employed by hour when production required. The farm was currently under 

development and they had recently built a refinery where they were producing chocolate pralines 

and and chocolate to make hot chocolate drinks.  

Farms 2 and 3 were located about 90 km northeast of Neiva in a valley close to the desert but 

where thriving due to the river Magdalena that was pouring through the valley. Farm 2 cultivated 

4 hectares of cacao which was newly planted, but when in production it produced 2,5 tonnes of 

dry cacao beans per year (table 1). Here the farmland was separated from the housing and located 

together with farmland belonging to other farmers of the village. Their family consisted of four 

people where three of them were working on the farm (table 1).  Farm 3 was located at the 

bottom of a small valley about 7 kilometres away from farm 2, They had 3 ½ hectares cultivated 

with cacao which produced about 1,08 tonnes per year (table 1). Farm 3 had the largest family 

where two of the seven family members worked fulltime at the farm (table 1). 

Farm 4 where situated about 70 km southeast of Neiva on a slightly sloped area close to the 

bottom of a steep valley. They had 2 ½ hectares of cacao which produced 1,5 tonnes of dry cacao 

beans per year (table 1). In the bottom of the valley there were a river from which water was 

pumped up to a drip-irrigation system for the cacao. The family consisted of two people were 

both worked at the farm, as well as one employed worker (table 1).  For full descriptions of the 

farms characteristics, please see table 1.  
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Table 1. An overview description of the studied farms 

 

 

Field work 
The field work was conducted between 12th of March and the 9th of April 2016 and consisted of 

three parts; documentation, interviews and participatory evaluations. At the farms semi-structured 

interviews were conducted with the farmers while walking through and looking at the farms 

together with an interpreter. Bryman (2011) describes the semi-structured interviews as an 

efficient method where the interviewee is allowed to reflect around the open questions which will 

lead to a broader and more nuanced answer. As the farmers walked around talking about their 

farms, questions could be asked during this time. This method also meant that the focus could be 

at the interviewee and the interviewer only steered the conversation with relevant questions. 

Bryman (2011) mean that by doing this the interviewee feel more secure and comfortable both 

within the environment and with the answers and interpretations they present. Photos and notes of 

the farms were taken during the walkthroughs and afterwards a short questionnaire was 

Farms Farm 1 Farm 2 Farm 3 Farm 4 

People livening at the farm 4 4 7 2 

People working at the farm 2 3 2 3 

Years in production 14 40 10 10 

Total ha 7,5 9 6 3 

Ha for cacao cultivation 3,5 4 3,5 2 ½ 

Total cacao harvest per year (dry 

weight) 

2,4t 2,5t 1,08t 1,5t 

Other trees/crops for utilization 

in the system 

Timber, citrus 

trees, plátano, 

bananas 

Timber, citrus 

trees, yucca, 

plátano, 

Bread fruit, 

avocado, orange, 

guava, sapote 

Banana, walnut, 

orange 
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completed regarding general information of the farm, such as; farm size, production yield, other 

crops, amount of family members, amount of workers etc. 

 

At farm 1-2 the semi-structured interviews were conducted at the first visits where only a 

walkthrough of the farm where carried out. One week later a second visit was conducted for the 

participatory evaluation and collection of soil samples for my co-students’ project. Due to 

extensive travelling time and lack of infrastructure the visits were limited and only one visit 

where able to be conducted for farm 3 and 4. This meant that the walkthrough of the farm, 

interviews and the participatory evaluation had to be done simultaneously. 

 

After each visit all notes, information and photos were transcribed and saved on a file, one for 

each farm. This was done to have an organised and collected material regarding the farms for the 

study’s result.  

 

Participatory sustainability evaluation 
The objective of the evaluation was to identify aspects that were important to the sustainability of 

the studied system. From these aspects, indicators were defined to evaluate the overall 

sustainability. As described by Bell & Morse (2003), AMOEBA is a visual diagram that both can 

easily be read by the study’s participants but also can be repeated and could possible play a role 

as a measurement of long-term ecosystem health, which was the reason why I choose this method 

for this study.  

 

The practical realisation of the diagram outsets from the shape of a bicycle wheel. The wheel 

itself is divided in to different areas for each aspect and where each spoke represent a specific 

indicator within that aspect (see figure 3). Within the wheel several more circles are made, each 

circle representing the line of one of the evaluation grades. An indicator which shows a low 

sustainability is marked close to the nave on the spoke whereas an indicator that show high 

sustainability is marked by the wheel’s outer circle. When all indicators are marked the dots are 

connected and give an irregular shape in the middle of the wheel, which is the AMOEBA.  

 

When using this method, it is favourable to do all aspects of the method together with the 
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participants of the study, from identifying the aspects to be considered and indicators to assess for 

the actually evaluation. As the work of identifying aspects and indicators can be time-extensive 

and the farm visits were limited the identification work was made by myself and based on the 

indicator framework for assessing agroecosystem resilience presented by Cabell, & Oelofse 

(2012), together with the general overview of cacao farms I got from the first two days of farm 

visits. The following aspects were identified and used for the study; ecology, social, practical and 

economy. The identified indicators were then categorized within each aspect (see figure 4). To 

make the communication with the farmers easier during the evaluation, the indicators were 

categorised under the aspects and then translated to Spanish. A final evaluation protocol was set 

up and printed, one for each farm (appendix 2). Within the protocol, indicators were put as 

questions, each question followed by a numeral scale. For this study a scale of 1-5 was used for 

the evaluation of the different indicators, whereas 1 represented low sustainability and 5 

represented high sustainability.  

 

 

 
Figure 3. Example of an AMOEBA-diagram, without any data. 
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Aspects and indicators 
Ecology 

1. Level of self-sufficiency  

2. Water access and usage  

3. Biodiversity within the system 

4. Usage of fossil fuels 

5. Usage of chemical pesticides and fertilizers  

 
 
Social 

6. Contact and cooperation with farmers in the 

local community  

7. Contact and cooperation with farmers outside 

the local community 

8. Feeling of meaningfulness regarding the farm 

and the work 

9. Level of workload  

10. Level of faith and trust to the institutions 

Practical 

11. Infrastructure and transportation of products 

12. Administration and marketing of products 

13. Control of pest and sickness in the system 

14. Necessary equipment and technology 

15. Support from authorities/organisations 

regarding help & consultancy 

 
Economy 

16. Level of income 

17. Does the income meet the basic needs of 

the family 

18. Loan/debts 

19. Dependency of economic support from 

government or other authorities  

20. Potential or possibilities of investments or 

upscaling the production  

Figure 4. An overview of aspects and indicators used for the evaluation. 

 

During the farm visits, the participatory evaluation was done as the last element, together with the 

farmer. By then I had got a good general overview of the farm through the walkthrough. Each 

indicator was discussed and then it was up to the farmer to grade their own farm. At farm 1 this 

was done without an interpreter and at farm 4 it was done together with an interpreter. During the 

time at farms 2 and 3 the second visit was short of time, whereas the protocols were left with the 

farmers to be evaluated and then collected and discussed at an event two weeks later. 

Unfortunately, time for discussion at the event got scares but a lot of information had already 

been gathered during the first visit at their farms.   
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Results and discussion 
In the following part the result of the study will be presented based on the four identified aspects; 

ecology, social, practical and economy.  

 

 
Figure 5. AMOEBA diagrams showing the results from the participatory sustainability 

evaluation of the farms, whereas an indicator score close to the wheels centre represents low 

sustainability and a score towards the outer circle represent high sustainability.
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Ecological aspects 
The ecology aspect reached a high scoring at all the farms (figure 5). The level of self-sufficiency 

varied between the farms, where farm 1 regarded their farm as fully self-sufficient with a score of 

five and the other three farms levelled at a score of three in the evaluation (figure 5). Regarding 

the access and usage of water farms 2, 3 and 4 scored their farms with a three whereas as farm 1 

evaluated their farm a little higher, with a four (figure 5). Due to the fact that each of the studied 

farms were having close access to either a river or a creek for water catchment they did not have 

large problems with supplying the farms with water for their families or for irrigation. The main 

problem for farm 2, 3 and 4 were in the dry periods, which in recent years had been longer, hotter 

and more unpredictable, drying out the rivers. Farm 2 and 3 were using the river water to irrigate 

their cacao through small canals through the fields. This river water was also the main water 

catchment for the city of Neiva and lead to conflict during the droughts regarding who should 

have the main access to the water. Two of the studied farm had been working with these 

problems and implemented methods to lessen the water usage. Farm 4, by implementing a drip-

irrigation and farm 1 by a three step filter system to collect, purify and then reuse the water. 

 

The biodiversity of the farms was perceived as relatively high, where both farm 1 and 4 scored 

themselves with a five (high sustainability) (figure 5). At farm 1 they pointed out their re-

established natural forest as one of the main factors for their high biodiversity. By letting the 

forest slowly reintegrate into the wetlands by natural succession they had re-established parts of 

the local fauna at their farm. The lowest score regarding the biodiversity came from farm 3, with 

a score of three (figure 5). All the farmers showed an interest to keep a high biodiversity and farm 

1 and 2 also highlighted benefits it brought to the production, such as more birds for pest control 

and keeping local varieties of cacao in their systems with different attributes than the commercial 

hybrids or clones.  

 

The usage of fossil fuels was evaluated as low at the farms, which gives a positive effect on the 

diagram (figure 5). This was mainly due to the fact that machinery was hard to use within the 

intertwined cacao fields, which meant that more or less all of the field work was done by hand. 

Farm 1 evaluated a higher usage of fossil fuel than the rest of the farms (figure 5), mainly 

because of their development of the farm with a refinery and building new fermentation and 
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drying facilities. The other farms had very little machinery in general, as it was a great 

expenditure, and then mainly for transportation in form of motorcycles or certain equipment such 

as brush cutters. The situation is the same for the usage of chemical pesticides and fertilizers as 

for the usage of fossil fuels as they are also expensive products. At most of the farms they were 

only used when manual pest control wasn’t enough. Only farm 3 evaluated that they used more 

than the others, a score of three compered to four by the other studied farms (figure 5), and then 

due to problems with pests and diseases within their system.  

 
Social aspects 
What came out clear from the interviews and the evaluations was that all the farmer felt the work 

they were doing as meaningful as all farms scored five in the evaluation (figure 5), and they 

wanted to continue and develop their farms and their production. The only one that differed when 

talking about future development was the farmer at farm 4. There the farmer and his wife had 

started to think about retirement and as they didn’t have anyone to carry on or to take over the 

farm, they were soon going to try to sell the farm.  

 

All of the farms for this study were part of small cacao cooperatives, were farm 3 had just 

become a member of one. This showed in the evaluation for farm 3, were the contact and support 

from other farmers both inside and outside the local community got a low scoring, of one 

respectively two (figure 5). Both farm 1 and 2 felt that they had good contact with other farmers 

and scored the evaluation with fives, with exception for farm 2 regarding contact with farmer 

from outside the local community which was sored as three (figure 5). Much of the contact with 

farmers from outside the local community were due to projects within the department of Huila 

with the aim to support, strengthen and develop the cooperatives in rural areas. Farm 4 were also 

taking part in these projects and felt that these had brought them more contact with the farmers 

outside their community while the contact with farmers inside the local community were less. 

Over all the contact with other farmers were appreciated and opened for both discussions 

regarding development and practises as well as assistance and support.  

 

As almost all the farm work at the studied farms had to be done by hand, they were labour 

intensive and the results of the evaluations showed varied results from the farms (figure 5). Farm 

1 scored their farm with a three (figure 5). As they were building and developing their farm 
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towards a more sustainable system and the current workload was extensive. According to the 

farmer this would ease when they finished the development, the farm would then be more self-

running and the workload would drop significantly. At farm 3 the result came out quite different, 

there the workload was regarded as hard and extensive and was scored with a two (figure 5). 

Here they were only two persons working the six hectares of the farm and still had a family of 

seven to support. Only the farmer of farm 4 were satisfied with the workload, with a score of five 

(figure 5) and felt it was balanced to the size and production of their farm.  

 

Regarding trust and faith in the institutions, the farmers at farm 1 and 2 evaluated their farms 

with a three (figure 5) and expressed that they had a growing trust to the institutions, but due to 

the corruption they couldn’t trust them fully. As the farmer at farm 1 said “I have as much trust 

for the institutions as I can in the current moment, but I have faith that that it will be good in the 

future”. At farm 3 the level of trust to the institutions was scored as one (figure 5), partly due to 

the armed conflict but mostly today because the vast problems with corruption.  

 
Practical aspects 
For infrastructure and transportation, the evaluation scoring was varied (Figure 5). Farm 3 scored 

three in the evaluation (figure 5) and expressed that even though it was situated in close 

proximity to the city of Neiva, the bad roads made the transportation hard. Even though Farm 4 

was situated the furthest away from the city of Neiva, they evaluated the infrastructure and 

transportation of their products the highest, with a score of five (figure 5). Unfortunately, the 

reason of this high score got lost due to misunderstanding in the interpretation. Farm 2 marked a 

low score in the evaluation, with a one (figure 5), due to far distances and insufficient transports. 

This result is a bit contradictive as farm 2 and 3 are in situated in the same rural area, but 

unfortunately cannot be discussed further due to the loss of the reason for farm 3s high score.  At 

farm 1, which had the closes access both to the local village town and to Neiva they had 

organised their own logistics for their products together with other farmers in their cooperative.  

 

Farm 3 was the farm which evaluated the lowest regarding control of pest and diseases within its 

farming system, with a score of three (figure 5). Both farm 1 and 2 perceived that they had no 

problem with control of pests and diseases, even though they existed in their systems. New and 

better equipment were desired by most farmers as the ones they use today were very simple, 
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mostly seen was shovels and machete. It was also the farms in the most rural areas that the 

equipment was mostly desired. Farm 1 for example, which was the least rural farm felt pretty 

satisfied with their level of equipment and technology whereas farm 2 and 3 expressed a higher 

need to improve the standards of their equipment, they scored of 1 respectively 2 (figure 5).       

 
Two of the farms were situated in the same municipality (farm 2 and 3), were none of them were 

very happy with the local support and counselling from the authorities and scored one 

respectively two in the evaluation (figure 5). At farm 2, the farmer expressed that the advisor did 

not have that much respect for the farmer’s expertise of his own system. At farm 1 there was a 

similar problem, were they didn’t feel like the advisory had much relevance for their farm. Only 

farm 3 where content with the advisory and support they got from the local authorities and both 

regarding production and development and scored it with a 5 (figure 5).  

 
Economical aspects 
The assessment indicated that the farms had some differences in their economic levels. Farms 1, 

3 and 4 scored their income level with three, whilst farm 2 gave a score of 1 (figure 5). The low 

scoring at farm 2 were partly because of a generally low income but now the cacao trees were 

also newly planted and would take 2 years before they bear fruit. Despite the low income, it was 

sufficient to meet the basic needs of the family and that indicator got scored with a five (figure 5).  

Farm 1 scored the income level the same as the indicator regarding if the income met the basic 

needs of the family, with a three (figure 5). As farm 1 were in a state of development this meant 

that they were living on a tight budget with almost all their income put in to the farm 

development. This meant that the family had to live more scares than earlier, but when the 

construction of new fermenting and drying facilities where finished, they expected the economic 

situation to get better. Regarding loans as well as dependency of economic support farm 2 were 

the only farm scoring both with a 5 whilst the other three farms scored either a three or a four 

(figure 5). This was because all farms except farm 2 had loans they were paying off and to some 

extent relied on economic support from local authorities.  

 

The last scoring of the evaluation was about possibilities of investments or for upscaling the 

farms. Here both farm 3 and 4 scored four (figure five). For farm 4 there were also little point in 
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doing any larger long term investments in the farm as they were preparing to sell it. As the farm 

were small, large investment would not contribute to increase the selling price significantly. 

Farm 1 scored a three regarding this indicator (figure 5), as there would not be much possibilities 

after their current investments in developing their farm. Farm 2 on the other hand scored to 

lowest regarding its possibilities with a two (figure 5). This was both due to the low income but 

also to the limitations of the farmland. There were no possibilities to upscale the farm without 

investing in more farmland as the current farmland was, according to the farmer, used to its full 

capacity. All farms, except farm 2, felt they had some possibilities to both invest and expand their 

production but found financing difficult. 

 
 

Discussion 
As agroforestry is suggested as a solution for conserving biodiversity whilst providing income for 

the farmers (McNeely & Schroth, 2006), it was of interest to see the farmers evaluate their farms 

as complete system and include the social and economic factors as well as the ecological. As Bell 

& Morse (2008) describes, an agroecosystem is a complex environment and hard to evaluate 

through only one perspective. By evaluating the farms as a system it has been possible to get a 

more complex picture of the farms and to analyse some of the relationships between the different 

aspects. 

 

The AMOEBA indicates, that farm 1 and 4 have the highest and most even evaluation throughout 

all the aspects. This could implicate that their general sustainability at the farms could be 

regarded as higher than farm 2 and 3. Farm 3 got the lowest scorings, in general, with the lowest 

regarding the social aspect. This could implicate that by working in together in cooperatives, as 

the other three farms had been doing for a while, could increase social sustainability. The 

economy aspect was evaluated similar by farm 1, 3 and 4 whereas farm 2s aspect displays highs 

and lows, as did the practical. When looking at farm 3s low marked indicators in the aspects they 

represent infrastructure, equipment, level of income and support from authorities. All of these 

indicators which is of importance for development, which could also be the reason as to why 

farm 3 has the lowest evaluation score regarding possibilities of investments and development.  
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The biodiversity was evaluated as relatively high at the farms and farm 1 had even re-established 

a natural forest within their farming system. This gives an extra contribution to the positive 

effects of agroforestry described by Gliessman (2007), such as lowering fragmentation of the 

landscape and giving habitant for local animal species. With the planned expansion of cacao 

production in Colombia it might be of interest to highlight other positive and practical attributes 

that an agroforestry system can bring to the cacao production, as a complement to attributes such 

as shading and a higher level of biodiversity described by McNeely & Scherr, 2003 & Wood & 

Lass, 2001. Some of the farmers in this study brought up benefits such as a more diversity in 

birds helping to control pests but also in preserving and protecting local species of cacao with 

different qualities than the commercial hybrids and clones.  

 

Even though the farms evaluated their water access and usage as rather sufficient there were still 

problematic elements in some extent. These problems were mainly in the dry seasons when water 

was scares and at farm 2 and 3 it became a question of water for irrigation or for the people in the 

city of Neiva. This is one of the kind of question of conflict that, according to Ortiz-Rodriguez 

et.al. (2015) is of major importance in sustainable development of agriculture in tropical 

countries. Farm 1 and 4 had both implemented methods to lower their water usage, farm 1 by 

collecting, filtering and reusing the water and farm 4 by using drip-irrigation. These types of 

implementations, to lessen the water usage could be essential in the planning of intensifying the 

cacao production in Colombia, but also be important in general due to climate change and its 

strong impacts on tropical countries (Ortiz-Rodriguez et.al., 2015). 

 

As all work in the fields were done by manual labour there were little need for fossil fuels in the 

field but it was used for transportation and some equipment such as brush cutters. This reflects 

the common practise pictured by García-Cáceras et.al. (2014) where manual labour is mostly 

used in Colombia as machinery is difficult to use in the agroforestry systems and are also a great 

expenditure for the farmers. This could also change with development. Farm 1 as the most 

modernised farm with machinery and equipment, evaluated a higher usage of fossil fuels than the 

rest of the farms. Even though it’s not possible to compare these farms with reliability, as the 

result is based on the farmers own evaluation, there is still the fact that more equipment and 

machinery generally also mean more usage of fossil fuels. According to Ortiz-Rodriguez et.al 
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(2014) there is a need for improvement and modernisation of the Colombian cacao production, 

which then could lead to a higher dependency on fossil fuels. At the same time, farm 2 and 3 

have confirmed the need of improvements of equipment and practises described by Ortiz-

Rodriguez et.al. (2014). Still, equipment is expensive and improvements restricted by the 

farmers’ low income, why it is of importance to find a balance in future development so that a 

modernisation do not lead to a production dependant on fossil fuels. 

 

The farmers’ felt meaningfulness regarding their work they are doing, but the level of workload 

were sometimes felt as hard. As previously stated by Cáceras et.al. (2014), most of the labour in 

cacao farms in Colombia is done by hand, why improvements to the farm management and 

modernisation are an essential part of the future development (Ortiz-Rodriguez et.al 2014). Farm 

1 had an interesting view regarding the future level of workload at their farm. Today, it was 

intense, but the main point of the work was to build up a sustainable system that would be as self-

running as possible. This they meant would lead to a lessened and more sustainable workload in 

the future. This self-sustaining approach I see as interesting and together with a modernisation of 

the cacao farming, could be important for developing sustainable farms, in the planned and 

extensive increase of the Colombian cacao production. Not only in lessening todays workload as 

described by Cáceras et.al. (2014) but also in the developing of sustainable agroecosystem by 

taking in to account the three dimensions of social, economic and ecology aspects defined by the 

IUCN 1980 World Conservation Strategy. 

 

Observed in the study, was the importance of the contact and exchange of knowledge between 

farmers. Farm 3 as a new member of a cooperative showed the lowest scoring regarding the 

social aspects and had little contact with other farmers. Farm 2 and 4 appreciated the cooperatives 

and by working together they were also able to improve their farms and their farming practises. 

For example, they were able to refine products from the cacao together for merchandising that 

could be sold at a higher value, but also exchange expertise regarding pest as well as pruning. 

According to the farmer at farm 1, working together has also been beneficial to get an even 

quality through the cooperative and simplified logistics and infrastructure of the cacao beans. As 

Colombian cacao farms usually are situated in rural areas, this makes the costs of logistics high 

(Ortiz-Rodriguez et.al. 2014), by working together in the local communities, as described by the 
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participating farmers of this study, the logistic would probably get both easier and less expensive. 

A higher quality of the cacao beans could make a difference and also provide a larger income to 

the farmers if it could be sold as fine aroma cacao (García-Cáceras et.al., 2014). This could also 

be of importance for export value as 95 % of the Colombian produced cacao are planned for 

export, due to the high demand for cacao internationally (Federación Nacional de Cacaoteros, 

2015).    

 

The previous armed conflict in the visited areas and the country’s ongoing problem with 

corruption has played an important part in the development for these farmers. Not until the recent 

years had some of the farm areas visited been regarded as safe but many other farmland areas 

around Colombia are still not (The Landguide, 2014b). For the visited farms their main problem 

with institutions was mistrust, due to the extended corruption in the country (The Landguide, 

2014a). As farm 1 put it, “I have as much trust for the institutions as I can in the current moment, 

but I have faith that that it will be better in the future”. Farm 2 and 3 were situated in the same 

municipality and both of them regarded the consultancies and the support they got from the local 

authorities as insufficient. Farm 4 and 1, which was located in two different municipalities felt 

the support as adequate but not regarded as optimal. This could indicate on differences in how 

different local municipalities in Huila work with the development of agriculture and why the 

level of sufficient advisory varies for the farmers. Saying that, this study has not investigated 

what support is offered in the different municipalities and no conclusions on the matter can be 

made, but it could be of interest for future investigations.  

 
 
Method- and material discussion 
It is important to highlight the fact that this study’s participatory methodology is based on the 

farmers own views and evaluations regarding sustainability at their farms. This gives the study 

more of a subjective point of view rather than an objective, but this does not have to be negative. 

To be able to adapt new and more sustainable practises of farming it is important to work with 

the farmers, listen to their expertise and adapt and adjust methods and techniques to the local 

farming system (Pretty, 1995b). By involving the farmers in this study and letting them evaluate 

their own farms, this opened for discussions regarding how they work with sustainability but also 

the consciousness of evaluating the farm with a system approach. According to Trimble & Lázaro 
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(2014), an evaluation component is a necessary to include in participatory research methods. 

Saying that, the fact that he farmers were evaluating the indicators without any point of reference, 

except for the scoring system, is a major concern for this study’s reliability.  

 

There are also other factors that can have influence to the farmers’ evaluations. I was coming 

visiting their farms, from a western country regarded as rich, doing a project of evaluating their 

sustainability they might have tried to influence the evaluations trying to show a more sustainable 

view of their farms than it really was. This could also have been the case regarding the view of 

their farms to other farmers, even though the farmers did not see the others evaluations. My low 

level of Spanish was also a factor that gave weakness to the study, as misinterpretations easily 

could be made and much of the work where also done with an interpreter where it can be difficult 

to get all the details of the conversations.  

 

The concept of most participatory methodology in agriculture is to involve the farmers in the 

research and work together, preferable to the whole process (Pretty, 1995b). Due to time and 

language limitations during this study, only evaluations and interviews were done together with 

the farmers. This gives weaknesses to the study as, if discussed with the farmers, identification of 

sustainability indicators might have shown different indicators of importance for their 

sustainability and discussions regarding the finalised diagrams might had brought new 

information or views to the study.  

 

Even though the AMOEBA represents a good attempt of putting different indicators together, 

presenting them in a visual way, it has its weaknesses. One main problem is that it only uses a 

couple of indicators to measure the very complexity of an agroecosystem at farm level (Bell & 

Morse, 2008). It was also developed as a visual tool rather than an academic exercise (ibid.) But 

still, it has been a useful tool in this study. Even if no concrete conclusions can be drawn 

regarding sustainability from comparing the evaluations it has still shown an effective way of 

discussing sustainability at farm level from a system approach. In addition to that, it has indicated 

aspects of the farms were improvements could be necessary for future sustainable development.   
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Conclusions 
Due to the subjectivity of this study no conclusions can be made regarding the total sustainability 

of these farms, or Colombian cacao farms in general. Still, even if the subjectivity of the result is 

a concern for the reliability, the interviews and evaluations has indicated on some areas of both 

challenges and opportunities for future development. Currently, practical improvements such as 

equipment and low income seemed to be of the greatest concerns but deeper rooted problems, 

such as the corruption and mistrust to the institutions could probably make a greater impact on 

the future development of the studied farms. On the positive side, working together in 

cooperatives has implicated to risen the social sustainability due to more contact and support 

between farmers but has also helped with other aspects such as logistics. 
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Appendix 1 
 
Semi-structured guide for the interviews, based on recommendations from Bryman (2011).  
 
The farm 

1. Is the farm’s design planned after a specific template? 
2. Do you mix different varieties of cacao at the farm? 
3. Approximately how many cacao trees is there on the farm? 
4. How close to each other are the cacao planted? (distance between trunks) 
5. According to your experience, what is the optimal distance between cacao trees in your cacao 

plantation? 
6. Do you have problem with pests or diseases in your cacao plantation? 
7. Do you use, herbicides, pesticides, fungicides? 
8. Do you use fertilizers? 

a.     If yes, how often and where do you apply them? 
9. Do you use compost? 

a.  If yes, what kind of compost and where/how often do you apply it? 
10. Do you irrigate your crops? 

a. If yes, how often? 
11. From where do you get your water supply? 
12. Do you have any other sale value crops in your cacao plantation? 
13. Do you grow other plants, crops or trees together with the cacao? 

a. If yes, is there a reason why you’ve chosen these plants/crops/trees? Please  specify. 
b. Are these planted in any specific way within the system? 

14. According to you, is there any benefits with use of several plants/crops/trees in the cacao plantation? 
15. According to you, is there any disadvantages with use of several plants/crops/trees in the cacao 

plantation? 

 
Organisation 

1. Are you currently working with a cooperative? 
2. Which cooperative/cooperatives? 
3. For how long have you been working with the cooperative/cooperatives? 
4. Do you find the collaboration beneficial to you and your farm? 
5. If yes, in what way? 
6. Are there any negative consequences to working with a cooperative? 
7. If yes, what kind of consequences? 
 

The future 
1. What is the biggest problem/challenge in your production system? 
2. Is there anything that worries you concerning the future as a cacao farmer? 
3. Is there anything specific you wish to develop or change on the farm? 
4. What do you think of the future?  

a. How do you think the farm will look like in 10 years?  
b. Who do you think will run the farm after you? 
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Appendix 2 
Forms for the participatory sustainability evaluation. This form, translated to Spanish, were given 
to the farmers during the evaluations.  
 
Sustainability indicators 
The following question are a personal evaluation of different indicators of your farm. Please 
circle the number which you feel represent the level of your farm.  
 
Through the ethics of research, I guarantee full anonymity and you may at any time choose to not 
participate in the study.   
 
 
Social 

1. Contact and exchange with other farmers within the local community 
 
1 2 3 4 5 

 
2. Contact and exchange with other farmers outside the local community 

 
1 2 3 4 5 

      
      3. Feeling of meaningfulness of the farm and the work you are doing 
  

1 2 3 4 5 
 
4. The work situation on a whole, how sustainable do you feel the level of work is? 

 
1 2 3 4 5 

 
 
5. Level of faith and trust in the institutions?  

 
1 2 3 4 5  

 
 
 
Ecology 

1. Level of self-sufficiency  
 

1 2 3 4 5 
 

2. Access and usage of water 
 

1 2 3 4 5 
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3. Biologic diversity within the system 
 

 1 2 3 4 5 
 

4. Usage of fossil fuels (here you mark 5 if you don’t use anything at all and 1 if you use it a 
lot or all the time) 
 

1 2 3 4 5 
5. Usage of chemical pesticides/nutrients (here you mark 5 if you don’t use anything at all 

and 1 if you use it a lot or all the time) 
 

1 2 3 4 5 
 
 
 
 
Economical 

1. Level of income 
 
1 2 3 4 5 

 
2. In what level does your income meet the basic needs of the family 

 
1 2 3 4 5 
 

3. Loan and/or debts 
 
1 2 3 4 5 

 
4. Dependency on economic support from government or other authority’s  

 
1 2 3 4 5 

 
5. Potential or possibilities of investments or upscaling in the production 

 
1 2 3 4 5 

 
 
 
 
Practical 

1. Infrastructure and transport of goods 
 

1 2 3 4 5 
 

2. Administration of sales and marketing of products 
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1 2 3 4 5 

 
3. Control of pests and sickness within the system 

 
1 2 3 4 5 
 

4.  Necessary equipment and technology  
 
1 2 3 4 5 

 
5. Good support from authorities/organisations regarding help & consultancy 

 
1 2 3 4 5 
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