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Abstract 

This study investigated sustainability challenges and benefits for coffee farming with different 

amounts of shade management in Colombia. Data was collected from literature studies, quantitative 

soil analyses and interviews with farmers and other experts. The results show that shade manage-

ment of coffee farms does increase ecological sustainability, but in general gives lower yields of 

coffee. However, shaded coffee systems have the potential of increasing economic resilience for 

farmers by providing diversified income possibilities. The low and fluctuating coffee price of the 

global market has shown to be a major challenge of sustainability for Colombian small scale coffee 

farms. 

In addition a participatory sustainability assessment of soil quality and crop health was conducted 

with four farmers. The results from these assessments were compared with results from quantitative  

analyses of soil compaction, microbiological respiration rate and organic matter content in order to 

evaluate the analytical reliability of the assessment. The results of the participatory assessment were 

shown to correlate quite well to the quantitative soil analyses. When participatory methodology was 

evaluated from experiences in field and literature, it was found to be an important approach in faci-

litating sustainability learning in local contexts.     
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Resumen 

En esta investigación se examinaron los retos y beneficios de la sostenibilidad en la producción del 

cultivo de café con diferentes niveles de sombra en Colombia. Los datos se colectaron de estudios 

de literatura, análisis de suelo y entrevistas con agricultores y expertos en el tema. Los resultados 

indican que el manejo con sombra incrementa la sostenibilidad ecologica de las fincas cafeteras, y 

esto, tiene la posibilidad de incrementar la resiliencia económica para los agricultores al ofrecer 

oportunidades para una producción diversificada de ingresos. El precio bajo y fluctuante del café en 

el mercado mundial ha demostrado ser un importante reto para la sostenibilidad de las fincas de los 

campesinos colombianos. 

Además, se realizó una evaluación de la sostenibilidad participativa de la calidad del suelo y la sa-

lud de los cultivos con cuatro agricultores. Los resultados de esta evaluación se compararon con los 

resultados de análisis cuantitativos: de la compactación del suelo, la tasa de respiración microbioló-

gica y contenido de materia orgánica, con el fin de evaluar la fiabilidad analítica de la evaluación 

participativa. Se demostró que los resultados de la evaluación participativa tienen una estrecha rela-

ción con el análisis cuantitativo del suelo. Cuando la metodología participativa se evaluó a partir de 

las experiencias propias en el campo y la literatura, se encontró que puede ser un enfoque importan-

te para facilitar el aprendizaje de sostenibilidad para los contextos locales. 
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Introduction  
This study is based on soil analyses, interviews and sustainability assessments with coffee farmers 

complemented with interviews with a few other actors and experts in coffee production in Colom-

bia. The study also includes a literature review of coffee farming and sustainability in relation to 

this. The study started up with several visits of coffee farms in the department of Huila, where the 

field mentor of this project, Anders Heimer, is coordinating a number of SIDA-financed develop-

ment projects with small scale farmers. These visits functioned as learning activities of orientation 

in the area of small scale farming in Colombia, and gave important information in order to design 

the field study. The actual field study was conducted in the department of Tolima with support from 

the University of Tolima and included four farms and investigations of six fields with different ma-

nagement systems. 

Aim 
The overall aim of this study was to identify sustainability benefits and challenges for coffee farm-

ing systems with different amounts of shade cover in Colombia. An additional aim of the study was 

to conduct a participatory sustainability assessment for soil quality and crop health with coffee 

farmers and compare the results from these assessments with quantitative soil analyses in laborato-

ry. 

Background 
Coffee Farming in Colombia and in the World 

Coffee has been an important part of the Colombian economy since the nineteenth century (Estrada, 

2011) and has since the 1920s had an important place on the international coffee market, contribu-

ting approximately 10% to the world market, reaching its top during the 1950s with 15% (Álvarez, 

2010). During the 1990s the export of coffee lost its relative importance for the Colombian eco-

nomy due to new industries such as oil and coal, and declining prices for coffee on the world mar-

ket (Álvarez, 2010). The decreasing world market price for coffee during the 1990s and the early 

2000s is referred to as "the coffee crisis" and has had large effects on Colombian coffee production, 

with decreasing area of cultivation in total and the exit of many big scale capitalist enterprises from 

the production scene (Álvarez, 2010).  The coffee crisis has affected coffee farmers all over the 

world and in 2003 the coffee price hit a record low level (International Coffee Organization, 2015)  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and was the lowest in real terms for the past 100 years (Perfecto et al., 2005) which made it hard for 

many farmers to make a living on coffee. The coffee prices did rise again in the mid 2010s, but the 

market is still characterized by sharp ups and downs (International Coffee Organization, 2015).  

Most of the coffee produced in Colombia is nowadays produced on small family farms of 0-5 ha 

(Álvarez, 2010). An important strategy for these family farmers to cope with the crisis has been di-

versified production such as banana for sale and own consumption and work outside the farm 

(Ibid). 

The National Federation of Coffee Growers of Colombia 

The coffee market in Colombia is controlled by the National Federation of Coffee Growers of 

Colombia (Alvárez, 2010). The federation (FNC) is a union consisting of over 300,000 coffee far-

mers and plays an important role in the Colombian coffee industry (Ibid). The federation have a re-

search centre (Cenicafé) and organize purchase, threshing, storing and export of Colombian coffee 

(Ibid). The union has been given the task of managing the National Coffee Fund, which is a state 

owned tax-financed fund, to defend, protect and promote the Colombian coffee industry (Alvárez, 

2010). The coffee variety Castilla developed by Cenicafé was introduced in 2005 as a coffee variety 

for sun exposure with high resistance to the fungal disease called coffee rust or Roya (Alvarado et 

al., 2005). Critique have been raised against FNC:s promotion of Castilla cultures in sun exposure, 

because it leads to loss of shaded coffee systems (Alvárez, 2010). 

Coffee Production Systems 

In Latin America, coffee has traditionally been cultivated in the shadow of dense tree canopies of 

native trees, a so called rustic management system (Perfecto et al., 2005). Coffee cropping systems 

can be categorized due to different levels of shade (Figure 1). The amount of shade coffee systems 

has decreased in Colombia and worldwide since the 1970s in favor of more intensified low shade 

systems (Jha et al, 2014). 

Trees incorporated in agroecosystems, so called agroforestry, can provide a range of ecological be-

nefits. Below ground, the roots of the trees penetrates the soil deeper than the roots of smaller plants 

which affects soil structure, nutrient cycling and soil moisture conditions.  Trees can also benefit the 

agroecosystem by forming symbiotic relationships with mycorhizza which can increase nutrients 

uptake from the soil, and leguminous trees can contribute with nitrogen to the system which they 

are part of (Gliessman, 2007, p.152).  By absorbing nutrients from deep soillayer, trees can increase 
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nutrientcycling and reduce the need of synthetic fertilizing. Above ground trees affects the solar ra-

diation and creates a microclimate under its canopy, which can stabilize temperature conditions, 

which in turn affects humidity and evapotranspiration (Gliessman, 2007, p.67). The canopy of the 

trees can also protect crops from heavy rains and strong winds and thereby reduce erosion (ibid). 

Tress incorporated in agroecosystem increases biodiversity and provides habitats for different orga-

nisms which can make possible a more stable population of pests and their predators (Gliessman, 

2007, p.246-247). Shed leaves makes up a good soil cover which benefits soil living macro- and 

microorganisms which transforms plant residues to humus (Ibid).  
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Figure 1. Diagram redrawn from perfecto et al (2005) of coffee farming systems divided into 
groups based on levels of shade cover and richness of tree species. The figures are approximates 
based on research presented by Perfecto et al (2005).   



Ecosystem Services and Biodiversity 

The loss of biodiversity is happening worldwide at alarming rates and is predicted to increase due to 

climate change (Rockström et al., 2009). A major driver of biodiversity loss in the tropics is conver-

sion of forest to agricultural land and agricultural intensification (Tscharntke et al., 2011; Rueda et 

al, 2015). Many studies has shown that shaded coffee systems and other agroforestry systems has 

the potential of combining production of food and material with conservation of forests and related 

ecosystem services (Tscharntke et al., 2011; Jha et al., 2014; Tejeda-Cruz et al, 2010). 

Sustainability and Resilience 
Sustainability is a complex term with a multitude of definitions that raises a number of questions. 

However, a common definition originating from the UN-report Our Common Future (1987) is: 

"Sustainable development is a development that meets the needs of the present without compro-

missing the ability of future generations to meet their own needs". In recent years the term resili-

ence has gained increasing popularity in the area of sustainable development and environmental 

management. Resilience is the ability of a system to respond to disturbance (Cabell & Oelofse, 

2012), for example a coffee farms ability to adapt to new climatic conditions or changes on the glo-

bal market. A system of high resilience can recover and function even though the ambient condi-

tions change. A system of low resilience can only function when surrounding conditions and inputs 

stays intact, and if changes occur the system crashes. 

Sustainable Agriculture from an Agroecological Perspective 

Sustainability could ultimately be seen as a question of time. An agroecosystem that has supported 

livelihood for humans for a long time without degrading might be considered sustainable. But for 

how long time should it be productive to be considered sustainable? Can we call an agroecosystem 

of today "sustainable" when we don't know for how long the system will persist as we do not know 

how conditions affecting the system will change? Maybe climate change and changed market con-

ditions will undermine the system in the future? However, even thou its impossible to know for sure 

if an agroecosystem is sustainable or not, there are things that indicates sustainability (Gliessman, 

2007). 

On basis of an agroecological understanding of agroecosystems, where mimicking natural ecosy-

stem is a central idea, Gliessman (2007) states that: "The greater the structural and functional di-

versity of an agroecosystem is to the natural ecosystems in its biogeographic region, the greater the 
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likelihood that the agroecosystem will be sustainable" Based on this understanding indicators for 

sustainability can be derived from measuring ecosystem functions and structures in agroecosystems, 

for example formation of organic material in soil, soil covering vegetation, biodiversity and 

soilstructure.  

Traditional agroecosystem, which have been developed in a time without access to oil or agroche-

micals can help us in shaping sustainable agroecosystems for the future. Some of the characteristics 

of traditional agroecosystems, that makes them sustainable is that they acoording to Gliessman 

(2007) make extensive use of local och renewable resources; don't depend on purchased inputs; are 

relatively independent of external economic factors; have minimal negative environmental impacts 

on and off farm; recycling nutrients; conserve biodiversity and maximize yield without degrading 

the resources on which they depend. 

  

As it is today, where many agroecosystems in the world depends on markets for their existence, the 

relationship to the market also needs to be taken into consideration when evaluating sustainability. 

When it comes to coffee the access to global markets and the price paid for coffee does have imme-

diate implications for the people managing coffee agroecosystems, which in turn affects the mana-

gement of the farm. In order for an agroecosystem to be sustained over time, the cultural and eco-

nomic context in which its managers (farmers) are involved needs to support sustainable practices, 

and not create pressures that undermine them (Gliessman, 2007).  

Agriculture can be described as a complex social-ecological system and sustainability as something 

that is location specific and changing over time (Pretty, 1995). According to Pretty (1995) sustain-

ability is increasingly difficult to define in a meaningful way as we move up from the farm level, 

and it raises many questions: what should be sustained, for whose benefit and for how long?  

Developing sustainable agricultural systems is therefor not possible by using standardized models 

or techniques, the author argues, but needs to be a process of learning with the people involved in 

the farm system. Pretty (1995) concludes that ”technologies are not sustainable: what needs to be 

sustainable is the process of innovation itself”. 

Participatory Research 
Participatory research can be understood as methodology were experts and non-experts are co-re-

searching for solving local problems (Trimble & Lázaro, 2014). The extent of involvement of parti-
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cipants varies in different participatory methodologies (Pretty et al., 1995; Thomsen, 2008; Rusike 

et al., 2007) ranging from participants functioning like informants to them being the leaders of the 

research process as shown in figure 2 made by Pretty (1995).  

Participatory research methods has its origins in ”Farming System Research”  of the 1970s which 

sought to make research more relevant to resource constrained farmers in the global south by inter-

connecting on-farm experiments with station based research (Rusike et al., 2007; Trimble & Lázaro, 

2014). However, this approach was criticized during the 1980s for letting outsiders identify prob-

lems and develop solutions, which led to the development of more participatory oriented ap-

proaches (Rusike et al., 2007).  
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Figure 2. Typology of participatory approaches based of various forms of 
participation. 



  

In contrast to positivism, which has been the dominating paradigm of science for a long time (Pret-

ty, 1995) participatory research methodology embraces uncertainty and subjectivity to make sustai-

nability learning possible (Trimble & Lázaro, 2014). The positivistic paradigm implies that there 

exist an external reality driven by natural laws, and that science can discover this reality by reduc-

tionism, i.e breaking down the complexities of this reality to its smallest components, to reveal uni-

versal and context free generalizations (Pretty, 1995). This approach has led to remarkable progres-

ses for humanity, for example medicines, but when it comes to social-ecological systems like 

agriculture, the positivistic paradigm is not enough, due to its reductionistic approach, Pretty (1995) 

states. Furthermore Pretty (1995) argues that the positivistic paradigm pretends to be value neutral, 

which the author means to be not true. Defining what is a problem and not, and how the investiga-

tions are made will always be affected by underlying values of the researcher. In social-ecological 

systems human factors (economy, culture, gender etc) and ecological factors feedbacks each other 

in a complex way (Berkes et al., 2003) Therefor, generalizations are often hard to make. However, 

learning how sustainability och resilience can be enhanced in the local context is still possible.  

Questions of Research 
The aim of this study, as presented in introduction, was to identify sustainability benefits and chal-

lenges for coffee farming systems in Colombia. In addition, the aim of the study was to conduct a 

participatory sustainability assessment for soil quality and crop health with coffee farmers and 

compare the results from these assessments with quantitative soil analyses in laboratory. Observa-

tions from coffee farms, conversations with farmers and other experts and literature studies led to 

the following research questions: 

-What are the sustainability benefits and challenges for shade grown coffee compared to coffee 

grown in unshaded systems in Colombia? 

-How can participatory research methodologies be used to asses sustainability? Does the results 

from the participatory sustainability assessment used in this study correspond with the results from 

the quantitative soil analyses?  

Materials and Methods 
This field study started with farm visits that included soil sampling, penetrometer measurements, 

interviews and participatory sustainability assessment with farmers. The soil was then analyzed in 

laboratory at University of Tolima. The results from soil analysis were later compared with results 
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from the participatory sustainability assessment and literature studies were made. Based on the re-

sults from the literature, interviews were conducted with experts. 

Study area 
This field study was carried out in the rural surroundings of Ibagué, in the department of Tolima 

(figure 3) in the Andean region of Colombia in November and December 2014. Six coffee planta-

tions, on four different farms located 1590 - 1870 meters above sea level, were investigated. Three 

of the fields were managed with different amounts of shade and three were unshaded. The area has 

a tropical rainforest climate according to the Köpper Greiger classification system (Peel et al., 

2007). January, February, June and July is noticeably drier than the rest of the months but there is 

no real dry season since every month of the year have an average precipitation over 60 mm (Institu-

to de Hidrología, Meterología y Estudios Ambientales, 1999). Temperatures are relatively stabile 

during the year with an daily average temperature of 24 degrees celsius (Ibid). Average rainfall per 

year is 1700 mm (Ibid).  
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Figure 3. Map of Colombia with the city of Ibagué pointed out.  
The study took place in the rural surroundings of the city.



Criteria for Choosing Farms 
In the process of choosing farms for the study University of Tolima were helping us with research 

and contacts. Criteria for the selection of farms were as follows: 

-The farms should be located at the same altitude (+/- 200 meters) 

-The current cropping system at the site of investigation must have been in use for at least 10 years 

-The farms must have approximately the same type of soil and slope 

Description of Farms 
Coffee farms investigated for this study were all small scale and produced food for own consump-

tion to some extent and had trees incorporated in their fields in different amounts (Figure 4). The 

unshaded cultivations at farm 1, 2 and 3 had some banana trees or plátano, but this trees did not 

produce any significant amount of shade. According to my observations, the cultivations in shade at 

farm 1 and 4 had the most dense tree cover among the studied fields, and can be classified as tradi-

tional or commercial poly cultures according to the matrix presented by Perfecto et al (2005) in Fi-

gure 1 The cultivation in shade at farm 2 can be classified as shaded monoculture (Figure 1). Not all 

the criteria for choosing farms could be met: the difference in altitude was greater than the criteria 

and for farm  4 the cropping system had only been established for seven years. According to our 

estimations, all the fields investigated were sloping approximately 45 degrees. 

Farm Visits 
The farm visits consisted of four parts: soil sampling, penetrometer investigations, participatory 

sustainability assessment and interview with owners of the farm. The field work was done in coope-

ration with two agronomy students and an assistant professor from the University of Tolima. The 

owners of the farms visited took part of the investigations. The farm visits lasted for a few hours 

and started with a conversation over a cup of coffee or a small meal. Field notes were collected du-

ring the stay. Due to lack of infrastructure and security the possibilities of farm visits were limited 

and the time of the farm visits therefore needed to be spent wisely. Therefore the field work was 

divided in the research group. Me and my co-student Ida Ekqvist were doing the soil sampling, the 

penetrometer investigations and observations in the field. The interview and the participatory 

sustainability assessment were conducted with help of the assistant professor and the agronomy stu-

dents.  
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Soil Sampling 

Soil samples for quantitative analyses in laboratory and penetrometer measurements were taken 

along a transect of approximately 20 meters. The transect at each field were placed at least 10 m 

from the border of the field and placed in a diagonal of the slope. Along the transect soil samples 

were taken at three points with approximately 10 m in between. At each of the three points three 

samples were taken at 0-15 cm and two samples were taken 15-25 cm below ground. Samples taken 

in the uppermost soil layer were combined into one sample. Samples taken from the deeper soil lay-

er were treated in the same way. The intention when planning the study was to take a larger amount 
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Figure 4. Diagram presenting brief information about cropping system, management and liveli-
hood for each farm investigated. Information is derived from interviews with farmers of the ac-
tual farms. Interview questionnaire can be found in appendix. 2.  

Farm 1 Farm 2 Farm 3 Farm 4

Size of farm 3,5 ha 40 ha 2 ha 4 ha

No of people living at 
the farm

5 persons 6 persons 1 person 5 persons

Altitude 1590 m.a.s.l. 1780-1830 m.a.s.l 1740 m.a.s.l 1870 m.a.s.l

Size and type of 
management system

9000 m2 in shade (field 1) 
1,5 ha unshaded (field 2)

3 ha in shade (field 1) 
5 ha unshaded (field 2)

2 ha in shade 3,5 ha in unshaded

Income from farm 
activities derives from  

100% from coffee 99% from coffee. Less 
than 1% derive from 
cheese and alive animals

80% coffee, 20% plátano 70% coffee, 30% plátano

Food produced for own 
consumption

Bananas, oranges, 
plátano, yuca and 
tangerine for own 
consumption. 

Plátano, yuca, arracacha, 
corn and pumpkin. 
Provides for approx 20% 
of households need.

Plátano. does not provide 
a big part of the 
households need.

Yuca, plátano, banana and 
oranges is produced and 
provides under 50% of the 
households need.

Other incomes to farm 
household except from 
farming activities

Yes. The father in the 
family works in Ibagué 
and the mother work 
sometimes. 

No. Yes, from others cropping 
systems at other farms.

No.

Fertilizers used for 
coffee cultivation

Nothing for shade system. 
For unshaded system 
chemical fertilizers are 
applied every 4 months.

Chemical fertilizers every 
4 months for both shade 
and sun systems. 

No chemical fertilizers are 
used.

Chemical fertilizers is 
applied every 6 months. 

Use of compost Sometimes, compost and 
coffee shells.

No No No

Insecticides, herbicides 
and fungicides used

Fungicides were used for 
the shade system 3 years 
ago. 
When the unshaded 
system were newly 
renovated, pesticides were 
used one time. 

Herbicides 6 months ago, 
but not as a common 
practice. Pesticides have 
been used only one time, 
not as a common practice. 
Fungicides are applied 
every 6 months.

No Not regularly. When the 
coffee bushes were small 
fungicides were applied 
one time.

Tree species in shade 
coffee cultivation

Avocado tree, banana, 
citric fruits, timber and 
leguminous tree (albizia 
carbonaria)

Plátano, ceder, 
chachafruto (leguminous)

Cedro, avocado tree, 
plátano, forforillo, nogal 
(timber), guama 
(leguminous), organge, 
lemon, Laurel (timber), 
bambu/guadua (timber). 
Avocado is the most 
common tree.

Plátano

Age of trees in coffee 
cultivation

Older than 15 years older than 12 years Older than 20 years 7 years (plátano and 
coffee bushes)



of soil samples along a longer transect, but due to the lack of infrastructure and security, as descri-

bed earlier, the amounts of soil samples needed to be reduced in order to have time to finish the 

farm visits. 

Measurement of Soil Compaction with Penetrometer 

Along the transect (see previous section) soil compaction was measured with a penetrometer manu-

factured by DICKEY-john (DICKEY-john Corporation, 1987). At each of the three points along the 

transect ten penetrometer measurements were taken in a swarm of approximately 1 * 1 m.  The pe-

netrometer were pushed with hands down the soil until the meter showed 200 PSI and the depths of 

penetration were observed. A source of error that might have affected the result was that the smaller 

tip of the penetrometer was used, but the scale of pressure used was for the bigger tip. Therefore, 

the penetrometer was pushed down the soil with a higher pressure than intended. This might have 

masked differences of soil compaction between the fields. With a lower pressure, the measurement 

might have been more sensitive to changes in soil structure. However, the same treatment applies to 

all farms.  

Field Observations 

Observations during the farm visits were made and notes were written and compiled by me and my 

co-student Ida Ekqvist. Observations focused on soil structural factors, surrounding- and soil cove-

ring vegetation, presence of soil covering plant litter and presence of soil living insects and worms. 

A hole was dug in each field to measure the layer of the topsoil and observe the penetration of small 

roots. Photos were taken of the investigated area and the hole. GPS-coordinates were taken and a 

map was drawn over the investigated area.

Soil Analyses in Laboratory 
Soil samples collected were analyzed in laboratory at University of Tolima in cooperation with co-

student Ida Ekqvist and Lucia Martinez, PhD student and laboratory assistant. The soil samples 

were analyzed for respiration, organic material content, pH, clay content and water content. In this 

report will only the method for determination of  respiration rate of microbial biomass and measu-

rement of organic material in soil be described and the results will be presented and discussed in 

relation to the participatory sustainability assessment. Description, results and discussion of the ot-

her methods used can be found in my co-student Ida Ekqvists report (Ekqvist, 2015).   
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In Laboratory Determination of Respiration Rate of Microbial Biomass

Respiration from soil samples were measured by letting CO2 from moist soil be trapped by absorp-

tion in NaOH solution as described by Rowell (1994). Glass jars with plastic lids sealed with plastic 

kitchen film and tape were set up to form simple respiration chambers, one for each soil sample. In 

the bottom 100 g of soil sample were put and a hole was made in the soil in which a smaller glass 

jar containing 20 ml of NaOH solution was placed (Photography 1). Soil samples had been stored in 

darkness in loosely folded plastic bags for 2-3 days in room temperature and were aerated daily un-

til labb analyses started. After one week the respirometers were opened and the NaOh solution was 

titrated with HCL to determine the amount of CO2 that was absorbed by the solution. Respiration 

per hour and gram dried soil were then calculated for each sample and for each farm.    

 

Measurement of Organic Material in Soil 

Content of organic material in the soil samples were measured by loss on ignition as described by 

Hanell (2014).  Soil samples were first dried in an oven overnight in 105°C to determine water con-

tent. The dried soil samples were then burned in an oven in 550° C for 2 hours. Loss of weight du-

ring the ignition corresponds to the amount of organic matter.     

Participatory Sustainability Assessment 
A method to estimate sustainability of coffee farms, developed by researchers in cooperation with 

coffee farmers in Costa Rica have been used in this study (Altieri & Nicholls, 2002). The method is 

based on an agroecological understanding of sustainability where biodiversity and use of local re-
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Photography 1. Glass jars with plastic lids were set up to form simple respiration chambers 
for measuring rate of respiration.



sources is key aspects. The method consists of twenty pre-established and well defined sustainabili-

ty indicators for soil quality and crop health that is ranked by researchers and farmers jointly on a 

scale from 1 to 10. For example, soil structure is ranked as follows: Loose, powdery soil without 

visible aggregates (1 point); Few aggregates that break with little pressure (5 points); Well-formed 

aggregates – difficult to break (10 points). If an indicator is ranked to be in between the defined 

steps a number in between is chosen. All indicators described can be found in appendix 1. Indica-

tors are ranked by observing soil and plants in an easy and quick manner, and no expensive equip-

ment is needed. However, the authors states that technical equipment can be used if preferred to 

make estimations easier and more precise. The results from the ranking is then put together in a spi-

der diagram, to visualize the sustainability challenges and strengths of each farm system. This ma-

kes it easy for both researchers and farmers to identify the strength and weaknesses of the system 

and discuss what measures can be taken to further strengthen it.  

By using the same indicators comparisons between different farms can be made, and over time at 

the same farm. When comparing farms, mean value for each farm is being calculated and put toget-

her in an diagram. If some of the farms are reaching a much higher value, these farms can be of in-

terest for further studies: what practices are making those farms obtaining higher values? What can 

other farmers learn from the management of this farms, to obtain a more sustainable system at their 

own farm? The authors of the method highlights that every farms has its own unique conditions and 

that practices could not easily be copied. However, it can create an understanding of how manage-

ment practices can enhance natural processes that builds up sustainable agroecosystems. 

When using this method in our field study, we reduced the scale of scores from ten to five, which 

lessened the choices of undefined scores.We put the top value to five and by doing so only one al-

ternative was given in between the defined values. The intent of doing so was to make the estima-

tions easier and more comparable between farms. 

Interviews with Farmers and other Experts 
Structured interviews were made with the owners of the farms regarding livelihood situation, orga-

nisation, management and the future of the farm. A questionnaire were used that can be found in 

appendix 2 . The interview was made in Spanish and later translated to english. Interviews with ot-

her experts were made by e-mail in English or Spanish with questions raised from the literature 
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study and questions asked can be found in appendix 3. The experts chosen were derived from con-

tacts we got during our pre study in Huila and during the actual field study in Tolima. Criteria for 

choosing experts were that they should have own experiences and/or academic knowledge in the 

area of coffee and sustainability in Colombia.   

Experts interviewed by e-mail were: 

• Development worker in charge of projects with small scale farmers in the region of Huila, 

Colombia facilitated by Studieförbundet vuxenskolan Värmland and funded by SIDA  

• Assistant Professor working with Sustainable Rural Development at the University of Tolima.  

• Exporter of specialty coffees and agronomy student specialized in coffee production and export. 

Founder of  the export company KAWA COMERCIO SOSTENIBLE SAS, focusing in marke-

ting and exporting specialty coffees for direct trade.  

Quantitative Soil Analyses Data in Comparison with Participatory 
Sustainability Assessment 
To investigate how well the participatory sustainability assessment can serve as a tool for evaluating 

sustainability factors in coffee farms, results from this method was compared with results from 

quantitative soil analysis in laboratory and penetrometer measurements. The sustainability indica-

tors of the participatory sustainability assessment compaction and structure was compared with data 

from the penetrometer measurements. Color, odor and organic matter was compared with data for 

organic material, and microbiological activity was compared with respirated CO2.  

Literature Study 
An overviewing literature study has been made in the area of  shade coffee and sustainability and 

participatory research . Literature research was done in the database Summon for peer reviewed 

articles in english. It also included research reviews. Combination of keywords used can be found in 

appendix 4 and 5. Articles were selected based on relevance for the questions of research. Result 

from literature research for coffee and sustainability is presented in the results. Results from litera-

ture research concerning participatory research is not presented in results, but has served as a base 

in shaping of background text about the subject. 
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Results 
The results is presented in three parts as follows: literature study, interviews with farmer and other 

experts, participatory sustainability assessment, and participatory sustainability assessment in com-

parison with quantitative soil analyses. 

Literature Study: Shade Coffee and Sustainability 
All the literature found indicates that coffee grown in shade has the potential of harboring a greater 

amount of biodiversity and produce and make use of ecosystem services than coffee grown in uns-

haded systems (De Beenhouwer et al.,2013; Perfecto et al., 2002; Tscharntke et al., 2011; Arm-

brecht & Gallego, 2007; Shibu, 2012; Souza et al., 2012; Jha et al., 2014; Tejeda-Cruz et al, 2010) 

Some studies deal with the potential benefits and challenges of certification of shade coffee in rela-

tion to the increasing demand from the global market (Tejeda-Cruz et al, 2010; Rueda et al.,2015). 

The need for robust system to mitigate the effects of climate change and sequester carbon is men-

tioned by several authors, and shade coffee is highlighted as an important option for the future 

(Rikxoort et al., 2014; Jha et al., 2014; Souza et al., 2012). 

Shade Coffee in the World and in Colombia 
Jha et al. (2014) explains in their review statistics from FAO regarding global changes in coffee 

production: between 1970 and 1990 the global area cultivated in coffee increased with 25%, and the 

average productivity per hectare increased with the same number, which led to an increase in global 

coffee production of 58%. Between 1990 and 2010 the global area cultivated in coffee decreased, 

but the production still increased with 36% (ibid). This increase in production is due to intensifica-

tion in several key countries (for example Brazil), abandoned cultivations in african countries, and 

rapid expansion of high yielding coffee cultivations in Vietnam and Indonesia (ibid). 

Changes in vegetational management of coffee farms has also changed, but the changes differ regi-

onally. For latin america almost 50% of the traditional shade systems between 1970 and 1990 were 

converted to low shade systems, but with great variation between countries: 60% for Colombia but 

only 15% for Mexico. The area of shaded coffee systems continued to decrease between 1990 and 

2010 in a number of latin american countries, including Colombia, but did increase in a couple of 

other latin american countries, which according to the calculations of Jha et al. (2014) indicates an 

increase for latin america as a whole, from 1990s levels. However, the total global area of coffee 

cultivated in traditional shade has according to the estimations of Jha et al (2014) declined signifi-

cantly, from being 43% in 1996 to 24% in 2010. 
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Biodiversity and Ecosystem Services in Shade Coffee 
In the tropics, agricultural intensification and conversion of forest to agricultural land is an impor-

tant driver of biodiversity loss and related ecosystem services (Tscharntke et al., 2011; Rueda et al, 

2015). By providing a semi-natural landscape structure, partly consisting of native trees, shade cof-

fee systems can increase biodiversity and tree cover in comparison to coffee grown in sun (Tejeda-

Cruz et al, 2010; Jha et al., 2014). Because of this, agroforestry management, for example coffee 

cultivated in shade, can play a significant role in conservation of forest and biodiversity in the tro-

pics (Tscharntke et al., 2011; Jha et al., 2014; Tejeda-Cruz et al, 2010). 

The last 20 years of research on shade coffee systems has proven them to conserve forest and rela-

ted fauna including amphibians, arthropods, mammals, migratory and resident birds (Tejeda-Cruz et 

al, 2010). At the landscape level shade coffee can contribute to an improved landscape matrix with 

increased connectivity between forest areas and buffer zones for biodiversity (Jha et al., 2014)  Ho-

wever, the conservation value for shaded coffee systems can differ greatly and is dependent on a 

multitude of factors. Within the concept of shade coffee fits many different systems, which range 

from systems with a few tree species and sparse shade to rustic systems with a big variety of trees 

and dense shade (Tejeda-Cruz et al, 2010). The surrounding area also plays a role for the conserva-

tion value: is the farm a refuge for biodiversity surrounded by monocultures, or is the farm surroun-

ded by species rich native forrest? 

A dense tree cover of canopies in different levels of native trees (rustic), which is the best for biodi-

versity can lead to decreased yield of coffee (Perfecto et al., 2002). According to Perfecto et al 

(2002) it is therefor necessary to support farmers economically for sustaining these systems. 

The increased vegetational complexity of shaded coffee systems, which provides habitat for diffe-

rent organisms, makes these systems more likely to provide ecosystem services compared to unsha-

ded coffee cropping systems (Jha et al, 2014; De Beenhouwer et al., 2013; Tscharntke et al., 2011). 

When dense shade systems is converted to low shade systems the provision of these services tends 

to decline (Jha et al, 2014). According to a meta analysis based on 74 studies by De Beenhouwer et 

al. (2013) biodiversity and ecosystem services is higher in coffee and cacao agroforests when com-

pared to plantations. Based on 70 studies of ecosystem services in shaded coffee Jha et al. (2014) 

found out that for the majority of the studies there was a positive correlation between ecosystem 
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services and shade management. Ecosystem services measured were related to pollination, pest con-

troll, climate regulation, nutrients and sequestraion of carbon (Ibid). Coffee farms with greater tree 

density and tree cover in Mexico has been proven to experience less post hurricane landslides (Phil-

pott et al, 2008). According to Jha et al. (2014) shaded coffee systems has properties that make 

them more resilient to climate change.   

 A study comparing ants predation of coffee berry borer (a pest that infects the coffee bean) in 

Colombian coffee farms found partly evidence for that shade management does increase the preda-

tion of the pest (Armbrecht & Gallego, 2007).  

  

Shaded coffee systems can also provide ecosystem services that benefit people and life on earth 

outside the farms gate, for example mitigating climate change. A study by van Rikxoort et al (2014) 

compared data from 116 coffee farms in 4 latin american countries and found out that shaded coffee 

farms had 3 times more carbon stored in standing biomass. The study concludes that if the standing 

biomass is used for substituting for fossil fuels or as building material, the shaded coffee farms is 

more climate friendly than unshaded. If the shaded coffee farms is deriving other product from tre-

es, for example fruit, some of the emissions can be allocated on those products which lowers the 

carbon footprint of the coffee even more. 

Strategies of Promoting Shade Coffee 
Certifications for more sustainable coffee, for example Organic, Fair-trade and Rain forest alliance 

(RFA) is marketed to environmentally concerned consumers in the west as a way to promote more 

sustainable practices among smallholders and bring increased value for agricultural products. There 

are example of how certification can promote sustainable practices. Based on satellite imagery Ru-

eda et al (2015) investigated how tree cover of dense forrest has changed over time in the coffee 

growing department of Santander in Colombia. The study found out that dense tree cover has incre-

ased in the study area as a whole, and that RFA-certified farms had increased the tree cover of their 

farms significantly more than the uncertified. However, there are some concerns about what an 

increased demand for certified shade coffee on the global market will lead to. An interview study by 

Tejeda-Cruz et al (2010) was asking Mexican coffee farmers inside and outside a nature reserve if 

they would expand their coffee cultivation into the native forrest of their property if the price paid 

for shade grown coffee would increase. For the total number of coffee farmers, 30% answered that 

they were likely to do so. For the farmers inside the reserve, 50% answered that they were likely to 

expand into the native forrest. The authors of the study writes that conservation programmes does 
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not generally allow colonization of native forrest for coffee farming, but that the risk of this happe-

ning is severe. Because of this, according to the authors, certification programs need to be very ri-

gorous to be able to combine conservation with economic development. Other researchers (Perfecto 

et al., 2002) highlights the importance of a payment high enough to motivate farmers to sustain 

dense shade systems, because of the lower yield. 

Interviews with Farmers Summarized 
in the following sections interview conducted with farmers of the investigated farms are summari-

zed thematically.  

Trees in coffee fields 

Positive aspects of incorporating trees in coffee plantations according to several farmers was im-

proved soil quality and incomes derived from the trees. Farmer no. 2 said that a benefit of shade 

trees is less sickness in the coffee cultivation and that the coffee beans in his shade coffee field gets 

bigger seeds, with better quality after drying. Farmer no. 4 said that shade trees can give a better 

microclimate, and that this is important in hotter areas than the area of his farm, and referred to the 

shaded coffee farms in a hotter part of Colombia where he comes from. Three of the famers men-

tioned lower yield as a potential negative effect of shade, because of the cooling effects of the trees 

and competition for resources. All the farmers derived fruit from their trees, and three of the farmers 

derived timber.  

Management system, challenges of production and the future 

When asked about worries about the future three of the farmers mentioned market related issues: 

the price of coffee, agrochemicals and workers. Regarding how the situation for coffee farmers has 

changed during the years, three of the farmers mentioned how the highly fluctuating prices of cof-

fee has forced coffee farmers to lower the salaries for coffee workers, change production of their 

farms and how it greatly limited the economy for the farmers.  

Concerning challenges of management farmer no.1 mentions the lack of support for shade systems 

from the FNC. She wants to renovate the shade system on her farm, but says that the FNC only gi-

ves support (loans and seeds) for unshaded systems. She got a part of her farm renovated to sun sy-

stem for 3 years ago, but says that the new cultivation has not yielded the harvest level that FNC 

said it would. Farmer no. 4 got his unshaded coffee system set up for 7 years ago by support from 
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the FNC (castilla plants, fertilizers, insecticides and technical support) and is content with the result, 

and says that he gets higher yields of coffee than the average for the area. Farmer no. 3 says that he 

wants to sustain his old production system without agrochemicals and says that he believes that the 

future belongs to arabica, the variety of the shade system. Farmer no. 4 says that he wants to produ-

ce a specialty coffee of high quality which according to him is a big challenge. Also farmer no.4 

mentions production of speciality coffee as a goal for the future. 

Interviews with Other Experts Summarized 
The major sustainability challenge for coffee farmers in Colombia according to the experts intervi-

ewed, is to obtain a higher and more stabile price for coffee. According to the Development Worker 

the low price of coffee makes it impossible for farmers to make necessary investments on their 

farms, for example waste water treatments. Other sustainability challenges according to the Deve-

lopment Worker and the Ass. Professor is the monocultural cropping on hillsides, which increases 

the risk of erosion. The Development Worker mentions the risk of pollution to the rivers from the 

steep hillsides and the use of persistent pesticides. The Exporter of Specialty Coffees says that the 

ultimate challenge for coffee farmers in Colombia is to sustain the ecosystem services that makes 

up the base for the production. As examples he mentions quality of soil and water, pollination and 

pest control. He highlights the need for incorporating sustainability criteria in the whole value 

chain. 

It's very hard for small scale coffee farmers in Colombia to compete with highly mechanized indust-

rial production from Brazil and Vietnam, concludes the Ass. Professor. Certifications or speciality 

coffees can be a way to get a higher and more stabile price for coffee according to her and the De-

velopment Worker. But the problem is the cost associated with certification, according to the Ass. 

Professor. A majority of coffee farmers in Colombia are small scale (under 5 ha) and for them its 

hard to finance the certification cost, she says. The Development Worker points out the lack of mar-

ket possibilities for small scale farmers, and says that a big part of certified farms do not have ac-

cess to markets with additional price premium. Therefor it's important to strengthen markets for cer-

tified coffee in the world and in the Colombian big cities, he says.  Also the Exporter of Specialty 

Coffees points out the need for new market channels, in order for farmers to obtain a higher value 

for production. Regarding shaded coffee systems, whose decline according to him is due to coffee 

politics of intense and high production, farmers need to be paid additionally to compensate the ef-
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forts of managing such systems because of lower yields. The additional value of shade coffee needs 

to be clearly communicated to costumers in order for farmers to obtain a higher price, he concludes. 

According to the Ass. Professor, the unshaded coffee systems promoted by the FNC are more vulne-

rable to changes in the global market because they depend on high inputs of purchased agrochemi-

cals. Eco-certified coffee is using less or no external inputs, which can reduce costs and benefit he-

alth of the farmers, she says. In addition, shade coffee farms tends to have a diversified production, 

which makes up a more resilient income base for the farmer, says the Development Worker and the 

Ass. Professor. The Exporter of Specialty Coffees says that certified coffee is a viable alternative 

which supports farmers organisation of production and promotes good practices that benefits the 

environment, but emphasizes that in order for certified coffee to be commercially sustainable, far-

mers need to have good access to the markets. 

Participatory Sustainability Assessment: Results 
According to the participatory sustainability assessment, the strength of the shaded systems was 

shown to be the vegetational diversity. All the shaded fields that was investigated got the highest 

value for vegetational diversity (see Figure 5). The higher value for vegetational diversity for sha-

ded systems was because of the greater variety of trees, bushes and weeds in the fields. Two out of 

three of the shaded fields got the highest value on management system sustainability (indicator no.

20) because of very little or no use of inputs like chemical fertilizers, pesticides and herbicides. 

The strengths of the monocultures seem to be the actual and potential yield (indicator no.16): All 

the monocultures were producing medium or high relative to the average for the area, while the 

shaded systems were producing low to medium to the average for the area. 

All the fields investigated got a mean value over the threshold for sustainability (see figure 6). The 

value for soil quality and crop health calculated separately did also exceed the threshold for sustai-

nability for all farms. The highest total value for sustainability was obtained by farm 1, field 1 and 

farm 3 which were both shaded fields. 
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Figure 5. Data summarized in spider diagrams from participatory sustainability assessment and list of 
indicators. The brown area of the spider diagrams represents soil quality indicators and the green area 
represents crop health indicators. Explanation of the indicators can be found in appendix 1.   



Quantitative Soil Analyses Data in Comparison with Participatory 
Sustainability Assessment 
The overall picture is that the values from the participatory assessment (PSA) does correlate quite 

well to the analytical data, except for some values that stands out (table 1). For example the PSA-

values for microbiological activity and color, odor and organic matter seem to be overestimated for 

farm 4. Farm 1, field 1 and farm 3 have similar PSA-values and similar data for quantitative soil 

analyses. The owners of farm 1 and farm 2 which both had two fields investigated, did discriminate 

a different PSA-value for color, odor and organic material  between their two fields, which were 

shown to correlate with the quantitative soil analysis for organic material. By summarizing the 

PSA-values for structure and compaction for each field of farm 1 and 2 a correlating trend can be 

seen with penetrometer measurements. 
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Farm 1, field 1 (shade)
Farm 1, field 2 (no shade)

Farm 2, field 1 (shade)
Farm 2, field 2 (no shade)

Farm 3 (shade)
Farm 4 (no shade)

2 2,5 3 3,5 4 4,5 5
4,15

4,35
3,95

4,15
3,85

4,25

Figure 6. Mean value calculated for all sustainability indicators for each field of investigation.

Data from quantitative soil analysis (mean value) and related values from participatory sustainability assessment (PSA).

Organic material 
(weight % of 
dried soil)

PSA: Color, odor 
and organic 
matter 

Penetrometer 
(Inch)

PSA: 
Compaction and 
Structure 
summarized

Respirated CO2  
(µg) per hour 
and dried soil (g)

PSA: 
Microbiological 
activity 

Farm 1, field 1 
(shade)

13,38 5 3,6 10 4,0 5

Farm 1, field 2 
(no shade)

12,45 3 2,7 9 No data availble 3

Farm 2, field 1 
(shade)

9,54 4 2,9 8 2,1 3

Farm 2, field 2 
(no shade)

17,45 5 3,4 9 1,4 3

Farm 3 (shade) 12,38 5 3,5 10 3,1 5

Farm 4 (no 
shade)

6,93 5 3,6 10 1,5 5

Table 1.



Discussion 
Participatory Sustainability Assessment 
The calculation of mean value of the sustainability scores (figure 6) for the farms does not determi-

ne which field is the most sustainable but should be regarded as an example of how the methodolo-

gy can be used for comparing farms. The same applies for the spider diagrams, which should be 

considered visual tools for mapping the sustainability challenges of a farm. 

Many of the farms had high scores for almost every soil indicator, which may indicate that every 

farm has a very good soil. It may also be due to the difficulty in making distinctions between for 

example a very good structure and a good structure. If more practice had been done this probably 

had been easier. 

The overall coherence between farmers estimations of the soil and the quantitative soil analyses 

may indicate that the farmers have good knowledge of their soils, and that the method is useful ana-

lytically to some extent. The fact that different farmers where estimating indicators of their own 

soils, without having common references (except for the scoring system of each indicator) is a ma-

jor concern for the method when it comes to its analytical reliability. However, the fact that the far-

mers who had two fields investigated on their farms could identify differences in soil quality of 

their fields that correlated with the quantitative soil analyses, supports the argument that the farmers 

have good knowledge of their soils, and that the method is analytically useful to some extent. Still, 

no general conclusions can be drawn. The dataset of this study is too small. For testing the reliabili-

ty of the method as an analytical tool for soil quality factors, a large number of farmers needs to be 

involved in the research. 

According to my observations when taking soil samples at farm no. 4 some of the soil quality 

factors were overestimated by the farmer, especially when compared to farm no.3 that was located 

in the same area and visited just before. When i was digging in the soil, I did not see "abundant 

amounts of worms and arthropods" which was the criterion to get the highest score for microbiolo-

gical activity. My suggestion is therefor that the score for indicator no. 10 microbiological activity 

should be lowered.  The same applies for indicator no. 8, soil cover and no. 9, erosion because the 

cultivation was located in a step hill with no soil covering vegetation. A conclusion that can be 
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drawn from this situation is that in order to make good evaluations, both as a farmer and as a rese-

archer, you need to practice in order to get common references and take time to make good evalua-

tions. The visit of this farmer, was the most stressful visit and the farmer didn’t know in advance 

that we were going to come. This runs counter to the idea of participatory research, and is a crucial 

flaw of this farm visit.  

Farmer no.1, who had two fields, put a higher score for microbiological activity for her shaded cof-

fee field. In addition, observations made by me and one of the agronomists indicates a big differens 

in soil conditions that may have affected microbiological activity: the soil of the unshaded system 

were drier, warmer and did not smell as fresh and forestry as in the shaded system. Unfortunately, 

theese estimations couldn't be compared with data for respiration measurement because there was 

not enough time to conduct the lab analysis for the unshaded field.  

As explained earlier, we lessened the possibilities of putting scores in between the definitions of 

indicators. This may have masked a potential difference between the farms. The intent of doing so 

was to make the estimations easier and more comparable between farms, which might have been 

the case. But maybe the outcome would have been more diverse if the choices of scores was grea-

ter, which could have made the comparison with soil analyses more interesting.  

An important point to be made, is that personality and pride in one owns farm can play a significant 

role when these estimations are made. May be that farmers in comparison with other farmers didn't 

want to stand out as "bad managers" of their farms. Even though the farmers didn't see the result of 

other farmers, or maybe did not paid much attention to our research, those aspects needs to be con-

sidered in this type of work. With that in mind, the estimations made by the farmers who had two 

fields may be the most credible.  

My impression of the farmers response to our visits of their farms were that they appreciated being 

part of our study, and that they found it interesting with an international visit. Nevertheless, our sta-

tus as representatives from the academic world and from a rich european country may have affected 

the response of the farmers. Also, the farmers had not met us earlier, which could have made them 

feel insecure and this may have affected the results of the interviews and the estimations. On the 

other hand, we had Colombians from the University of Tolima with us at every farm visit. They 

knew the local area and had been in contact with the farmers in advance, except for farm no.4.  
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Some may say that comparing results from a participatory method with results from quantitative lab 

analyses of soil is missing out of the concept of participatory research who aims to facilitate sustai-

nability learning, not analyzing single factors of soil. That may be a fair criticism of the design of 

this study. An other point of view could be that comparisons like the one made in this study, is to 

treat the knowledge of farmers seriously, which matches well to the concept of participatory rese-

arch tradition. 

The extent of farmers participation in this study is low according to the classification by Pretty 

(1995) and can be characterized as participation by consultation. To increase the influence of parti-

cipants in this method farmers should be part of the formulation of local specific indicators. For 

sustainability learning to happen, farmers and researcher needs to analyze the results jointly, and 

measures to increase the farm sustainability needs to be developed. In this way new knowledge can 

be produced that is highly useable for the local farm and knowledge transfer can occur between 

farmers and researchers.  This was not possible in this study due to lack of time, language skills and 

lack of experience and knowledge in the local context. 

Sustainability Challenges for Coffee Farmers in Colombia: Shaded and 
Unshaded Systems 
Based on an agroecological understanding of sustainability, that has been explained earlier in this 

text, shade management of coffee farms increases the ecological sustainability. This is supported by 

the literature study. The interviews, the participatory sustainability assessment and the quantitative 

soil analyses points in the same direction: incorporating trees does increase structural and functional 

ecosystem functions. 

However, an ecological sustainable agroecosystem can't proceed if it isn't embedded in a social and 

economic context that promotes sustainable practices. In order to be sustained over time, agroeco-

systems need to support human needs. It's the changed market situation, with historically low and 

sharply fluctuating prices that has been one of the most important driving forces of farmers in 

Colombia to reduce shade in their coffee fields. With that said, there are also market related benefits 

connected to shade coffee management. The literature shows examples of how certification for sha-

de management has increased tree cover and interviews with experts points out the possibility of 

farmers to obtain a higher price for shade coffee. One problem, according to the stakeholder intervi-
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ews is that the access to these markets are limited, especially if you are a small scale producer. Ob-

servations made during our pre study field trip in Huila supports the claim that certifications can 

provide improved livelihood for farmers, but that farmers need to have a certain level of economy 

and being able to organize to start up. Another strategy for famers to become more resilient in rela-

tion to the global market can be diversified production and producing for local markets. 

A big problem that commonly is related to environmental management is the problem of externali-

zed costs. When producing coffee in a way that degrades natural resources, such as soil, water and 

forests this implies a cost for the future. To use economic terminology: the production is not based 

on the return of the capital, but on the capital itself.  As showed in the literature study, shade coffee 

systems provides ecosystem services that benefit people and life on earth also outside the farm, for 

example carbon sequestration. The problems is that this is not included in the price of the coffee. 

Small scale coffee farmers managing dense shade coffee systems should be considered highly im-

portant conservationists of the tropics, and should be paid for their work. By facilitating refuge for 

biodiversity, sequestering carbon and protecting local nature resources from degradation they do a 

work that should be considered important for the entire world community. Managing this kind of 

extensive production and operate in the same market as highly mechanized low land production for 

example in brazil, is economically irrational. Because of this, finding ways to get paid for added 

values to the production (for example shade management and origin labelling) and facilitate access 

to these markets for small scale coffee farmers is important in order to improve rural livelihood and 

protect the environment. 

Conclusion 
Based on a literature review, this study shows that shade managed coffee systems have sustainabili-

ty benefits in comparison with low shade coffee systems. This is shown by harboring greater 

amounts of biodiversity; produce and make use of ecosystem services; sequestering carbon in stan-

ding biomass and provide enhanced landscape matrix. Shaded coffee systems are also shown to 

have the potential of diversified production, such as timber and fruit, and therefore has the ability of 

being less vulnerable to the global coffee market. Interviews conducted with four coffee farmers 

and three other experts show that the low and highly fluctuating price of the global coffee market 

threatens sustainability in coffee farms in Colombia. Coffee with added values, for example shade 

certification or origin labeling, is mentioned by farmers and stakeholders as a way to increase in-
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comes, but lack of access to markets for small scale producers is a problem, according to stakehol-

ders.  

Furthermore, evaluations of soil quality made by four Colombian coffee farmers are compared with 

quantitative soil analyses for microbiological activity, organic material content and soil compaction. 

The evaluations made by the farmers appear to correlate with the soil analyses quite well. 

Because of the small dataset, no general conclusion can be drawn from this comparison. 

In addition, this study highlights and discusses the usefulness of participatory research methodology 

and finds it to be an important approach in facilitating sustainability learning for local contexts.     
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Appendix 

1. List of Indicators and Scoring System for Participatory Sustainability 
Assessment 
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2. Questionnaire for Interview with Farmers 

Livelihood 
1. How many persons live in this household?  
2. How many people are working on the farm?  
3. How big part of your income derive from coffee? Do you sell other products than coffee from the farm? If yes, how 

much? 
4. Does the household have incomes from other sources than the farm?  
5. How do you sell the coffee? Who is buying it? 
6. What kind of food do you produce for your own consumption? Does it provide a big part of the household's needs?  
7. Do you sometimes need to take loans to finance your production?  
8. How has the situation for you as a coffee farmer changed over the years and how has this affected the farm and the 

situation for you and your family?  

Organisation 
9. Are you part of an organisation, for example a cooperative? If yes, is it helpful? In what way is it helpful?Do you 

cooperate with other farmers nearby? 
10.  If yes, is it helpful? In what way is it helpful? 

Management of the farm 
11. How old is the farm?  
12. How many square meters is your coffee plantation? 
13. How many square meters is your farm in total? 
14. How much coffee do you produce per year? Dry/wet weight 
15. What kind of coffee varieties do you have in your plantation? Do you mix different varietes in the same field? 

Why? 
16. Do you have problem with pests or diseases in your coffe plantation? 
17. if yes, what do you do to protect the coffee cultivation? 
18. Do you use trees in your coffee plantation? Why?/ Why not? 
19. Have you always had trees in you plantation? 
20. According to you, is there any benefits with use of trees in the coffee plantation?  
21. According to you, is there any disadvantages with use of trees in the coffee plantation? 
22. What kind of trees do you have in your coffee plantation? Leguminuos? 
23. How old are the trees in your coffee plantation? 
24. How close to each other is the trees planted? (distance between trunks)  
25. Accordning to your experience, what is the optimal distance between trees in your coffee plantation? 
26. What is the trees used for other than shade? Fruit? Timber? 
27. Do you sell any products derived from the trees? 

28. What kind of fertilizer do you use? How much and how often and where do you apply them? 
29. Do you use pesticides, herbicides or fungicides? If so, what kinddd and how often? 
30. Do you use compost? What kind of compost? Where and how often do you distribute it? 

The future 
31. What is the biggest problem/challenge in your production system? 
32. Is there anything that worries you concerning the future as a coffee farmer? 
33. Is there anything specific you wish to develop or change on the farm? 
34. What do you think of the future? How do you think the farm will look like in 30 year? Who do you think will run 

the farm after you? 

Questions for the area of investigation 
35. How old are the coffee bushes?  
36. What kind of varieties? 
37. What kind of trees? How old are they? 
38. When did you last apply compost and where? 
39.  When did you last apply fertilizer and where? 
40. When did you last apply pesticides and where? 
41. When did you last apply fungicides and where? 
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3. Questionnaire for Interviews with Other Experts 

English 

1. What is the biggest sustainability challenge for small scale coffee farmers in Colombia? 

2. How can small scale coffee farmers in Colombia get a better economy without degrading nature 
resources and create environmental problems? 

3. FNC supports coffee cultivation in sun with high yielding coffee varieties such as Castillo. What 
do you think about this? What benefits and challenges does this development implies for small scale 
coffee farmers in Colombia?  

5. The amount of shaded coffee systems have decreased in Colombia since the 1970s. What do you 
think about this? Is shade coffee an alternative for the future? Why/Why not?   

4. Whats your view of certification of coffee? Is it a good strategy for working with sustainability 
among small scale farmers in Colombia? Does it give small scale farmers a better livelihood? Does 
it help farmers to protect natural resources?  

Spanish 

1. ¿Cuáles son los mayores retos de la sostenibilidad (ecológico, social y económico) para los cafe-
teros en Colombia? 

2. ¿Cómo pueden los cafeteros de Colombia tener una mejor economía sin degradar los recursos 
naturales y crear problemas ambientales? 

3. FNC apoya cafetales en sol con variedades de café con alto rendimiento como el Castillo. Qué 
piensas de esto? ¿Qué beneficios y desafíos hace este desarrollo implica para los cafeteros de 
Colombia? 

4. La cantidad de cafetales en sombra han disminuido en Colombia desde la década de 1970. Qué 
piensas de esto? Es el café de sombra una alternativa para el futuro? Por qué o por qué no? 

5. ¿Qué piensas acerca de la certificación para el café? ¿Es una buena estrategia para los cafete-
ros en colombia para fortalecer la sostenibilidad de la producíon? Los campensinos reciben un me-
jor nivel de vida? ¿Ayuda a los cafeteros para proteger los recursos naturales? 
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4. Literature Research Matrix: Shade Coffee and Sustainability 
Date Database Key words 

used
No. of 
references 

Combinatio
ns of 
keywords

No. of 
references 
in 
combiantion

No. of read 
abstracts

No. of read 
articles

4/5 Summon 1.Coffee 143 280 1+2
1+3+2

4263
312

3
3

3
3

4/5 Summon 2.
Colombia

92 191 1 1

4/5 Summon 3.Agroforest
ry

14 233 1 1

4/5 Summon 4.Shade 
Coffee

6571 4+2 2 1

4/5 Summon 5. Sun 
Coffee

15 238 7 4

4/5 Summon 6. 
Conservatio
n

786 693 6+4+2 324 2 1

4/5 Summon 7. Coffee 
farming

816 2 1

4/5 Summon 8. Soil 828 459 8+4+2
8+7+2
8+7

367
503
4477

1
0
1

7/5 Summon 9.ecosystem 
services

9+4 1120 3 3
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5. Literature Research Matrix: Participatory Research  
Date Database Keywords 

used
No. of 
references 

Combinatio
ns of 
keywords

No. of 
references 
in 
combiantion

No. of read 
abstracts

No. of read 
articles

5/5 Summon 1.participat
ory

30 205 1
1+2
1+2+3+13
1+2+5+15
1+2+8
1+2+10
1+2+8

0
27 732
8377
2822
968
10 884
964

4
6
4
1
0
1
2

1
2
2
0
0
0
1

5/5 Summon 2.research -

5/5 Summon 3.methods -

5/5 Summon 4.sustainab
ility

-

5/5 Summon 5.assesing - 5+4+1 5045 1 0

5/5 Summon 6.sustainab
ility

-

5/5 Summon 7.agricultur
e

-

5/5 Summon 8.coffee 
farms

-

5/5 Summon 9.social 
ecology

- 9+1+2 9632 1 0

5/5 Summon 10.ecology -

5/5 Summon 11. action 
research

610 216 11+16 1317 2 2

5/5 Summon 12. 
community 
based 
reserach

428 770 1 1

5/5 Summon 13. farmer -

5/5 Summon 14. 
peasent

- 14+1+10 1089 1 0

5/5 Summon 15. soil - 15+6+1 6094 1 1

5/5 Summon 16. 
agroecolog
y

- 16+1+2 494 3 1
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