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Abstract 
In Portland Jamaica, smallholding farmers are facing major challenges in terms of economic 

uncertainty and climate change. This study is analyzing a project which aims at increasing 

farmers ability to adapt to climate change.  The objective of the project is to introduce the 

pineapple variety MD2 for smallholder farmers in Portland Jamaica. The main objective of 

this study is to investigate which aspects of the project that could increase or decrease 

buffering capability in the context of social-ecological resilience. The study is conducted 

during a minor field study during eight weeks in Portland, Jamaica. Data was collected 

through observation on farms together with semi-structured interviews with farmers and 

initiators of the project. The results have been analyzed through the theory of social-

ecological resilience (Danhofer et al, 2011). Even though there are many aspects which could 

influence buffering capability, the study outlines some aspects of the implementation of the 

pineapple variety MD2 that could increase or decrease farmers buffering capability. Aspects 

which could increase buffering capability are; generating an alternative income and providing 

and introducing beneficial farming practices which could limit soil erosion on hillside land. 

Aspects which are threatening to decrease farmers buffering capability are; lack of knowledge 

and previous experience of the crop variety, usage of chemical means of control and lack of 

inputs of organic material.  

 

Keywords: Buffering capability, Social-ecological resilience, Climate change, Crop 

adaptation 
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1. Introduction 
Jamaica is today facing major challenges to cope with the effects of climate change. Natural 

hazards like increased droughts, hurricanes and floods have been increased during the last two 

decades and are likely to be intensified in the future (Selvaraju, Trapido, Santos, Hayman, 

2013). Effect that have been seen is reduced water availability, increase of soil erosion and 

landslides which have resulted in top soil loss and decline in yield (Selvaraju et al., 2013). A 

study made by Eitinger et al (2013) show that by 2050, there will be significant decrease of 

yield (about 30%) in a majority of crops that are farmed in Jamaica today. Some of the main 

challenges is therefore to find suitable crops to farms along with suitable agricultural practices 

that could help farmers sustain and withstand the future effects of climate change. 

 

In Portland, Jamaica, a program has been introduced which aim to help smallholding farmers 

to improve their livelihood as well as mitigating to climate change. In this study, the program 

is called “The pineapple project”. The objective of the program is to introduce farmers to the 

pineapple variety MD2. This variety has been chosen for being tolerant to the effect of 

climate change, being an economical cash crop as well for having properties to serve as a soil 

barrier. This study assesses the implementation of MD2 pineapple, and how it contributes to 

increasing the farmers social-ecological resilience, focusing on buffering capability.  
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2. Background 
 

Agriculture sector in Jamaica  
Jamaica has a diverse tropical geography with a scenery of hills and mountains with the 

highest peak of 2 256 m (Burke, Mitchell, Mc Glashan, Mc Kenzie, Pryce, Ryan, Smith, 

Stirling, Strong, 2008). More than 75% of topography are slopes of 10 degrees or more and 

the bedrock mainly consist of limestone and karst (Ibid.). The agriculture sector takes an 

important part of the rural livelihood and food security and absorbs 20 percent of the 

country’s labour force but serves only 6,7% of total GDP (Selvaraju et al., 2013).   

 

The majority of the agriculture sector consists of small to medium sized farms with 5 hectares 

or less, accounting 85% of the total holding (Selvaraju et al., 2013). These farms mainly 

consist of mixed farming systems, situated on hillsides where crops are sold for the domestic 

market (Selvaraju et al., 2013). About 15% of the sector consists of large scale producing 

farms, mainly located on flat land using export-oriented systems with modern, commercial 

and efficient techniques. (Selvaraju et al., 2013; Beckford, Barker & Bailey, 2007). A concern 

for small scale producers in Jamaica, has been their facilities to receive benefits like funding 

support or loans, extension services, irrigational infrastructure and help from research and 

development programmes. (Bailey, Barker & Beckford, 2007). The two structures of large-

scale and small-scale producers have created an unequal relationship, where small scale 

farmers face competition for both the domestic and export market because of their low 

efficiency and productivity (Ibid.).  

 

Agriculture and climate disaster hazards in Jamaica 
During the last decades, studies show that there has been a significant shift in climate regimes 

in the Caribbean regions, showing a significant warming trend during the last decades. 

(Rhiney et al., 2018; Campbell, Taylor, Stephenson, Watson, & Whyte, 2011). Several 

extreme events like severe hurricanes, extreme rainfalls and long and intense droughts have 

been intensified and increased which has caused great damage and decline in the agricultural 

production index (Selvaraju et al., 2013).  The regional climate model PRECIS projects an 

increasing trend of annual temperature (rising from 1 to 5 degrees) as well as a significant 

decrease of rainfall from 25% to 40% in 2080 (Campbell et al., 2011). Projections also 

estimate warmer and wetter summer months and a reduction of rainfall in winter months with 
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increased and intensified extreme weathers like storms, flooding and hurricanes (Rhiney et 

al., 2018; Campbell et al, 2011).  

 

The World Bank has classified Jamaica as one of the small island developing states (SIDS). 

Challenges faced by Caribbean SIDS, are their vulnerabilities to natural disasters because of 

their small size, geographic position and insularity (Gomes, 2014). SIDS are recognized as 

being among the most vulnerable to the global climate change and have a significant 

implication on food security (Robinson, 2017). For the Caribbean region, any change in 

climate regime can have a significant adverse effect on the agricultural sector (Rhiney et al., 

2018; Campbell et al., 2011).  Most Jamaican farmers are in lack of irrigation systems and 

therefore highly dependent on natural rainfalls and are therefore highly vulnerable to 

changing weather patterns (Selvaraju et al., 2013). The combined effects of increasing 

temperatures and shifting rainfall patterns pose a significant threat to farming communities 

and agriculture production (Rhinley et al., 2018).  

 

Crop Adaptation to climate change 
Changes in weather and precipitation have had a marked effect on crop productivity and 

quality around the world (Yadav, Redden, Hatfield, Lotze-Campen & Hall, 2011). The 

world’s population is expected to be increased to 9 billion by 2050 as well as the demand of 

food produced by at least 60% (Ibid.). In many areas around the world, projection means that 

if no action is taken to limit the increasing temperatures, predicted warming trends are likely 

to have dramatic effects on crop yields in many parts of the world (Yadav et al., 2011). 

 

Even though global food production has increased, the variety of crops that are being 

cultivated worldwide has significantly decreased. Genetic diversity has declined and 

cultivated species have become fewer with more uniformed varieties (Gliessman, 2014). An 

increasing percentage of cultivated crops in the world are breeds in pure line, hybrids or 

transgenic varieties which are all highly uniformed, replacing local genetically characteristics 

with a great variety of qualities and characteristics (Gliessman, 2014). Some scientists predict 

that most plants won’t have the ability to adapt to the rising temperatures and therefor 

required breeding and genetic modification (Yadav et al., 2011). Although some mean that the 

decline in genetically variability can cause great loss of valuable information and 

characteristics which can make the ago-system more vulnerable to unexpected chocks 
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(Gliessman, 2014). Gliessman (2014) mean that genetic diversity in crops is creating a better 

resistance towards diseases as it increases the possibilities of finding crops with 

characteristics with resistance of herbivore attacks or climatic chocks. 

 

3. Theoretical framework 
 
Social-ecological resilience 
Resilience is a term that occurs in scientific reports and debates in terms of economic, social, 

ecological instability, linked to the cause of climate change (Darnhofer, 2014). The word 

resilience comes from the latin resilire, meaning bouncing back (Alexander, 2013).  

Resilience in an agricultural context is described as a systems ability to successfully resist 

change or be able to withstand or recover from disturbance without undergoing any major 

changes of structure or general composition (Gliessman, 2014; Folke et al., 010). Danhofer 

(2014) highlight farmers ability of finding solutions for unexpected events like unpredictable 

weather and fluctuating markets but are warning for the challenge of an increase of multiple 

and simultaneous shocks.  

 

The concept of resilience has been used as an approach for understanding the social- 

ecological system as a dynamic and non-linear interaction between social and ecological 

processes (Folke, 2006). Folke (2006) describes social-resilience as; not simply about 

resisting change and conservation of existing systems but having the capability of adaption 

and re-organisation to a desirable state in ongoing change. Danhofer (2014) distinguishes the 

key elements on building social-ecological resilience on farms as buffer capability, adaptive 

capability and transformative capability. Building resilience includes aspects of balancing 

short-term efficiency and long-term transformability (Danhofer, 2014).  Buffering capability 

is akin to persistence and is described as a farm’s ability to buffer sudden shocks such as 

extreme weathers (Danhofer, 2014). Adaptability is the ability to adjust responses to change 

and allowing development (Folke et al., 2010). Transformability involves novelty and 

innovations and involves the capability of building new domains, making use of crises as a 

window opportunity and transforming from one stability landscape to another (Ibid.)  

 

As a limitation to this study, its focus is on the element, buffering capability which is 

described as a systems ability to assimilate shocks without changing its structure and function 
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(Danhofer 2014). Shocks like drought and extreme weather events, market fluctuation or 

other disruptions that can cause a negative effect. This can be buffered through reallocation of 

resources or using excess capacity such as extra storage or equipment (Ibid.). The buffering 

capacity is mainly created from farmers ability to create resources to maintain the farm 

through disruption (Ibid.).  

 

4. Objective 
The objective of this study was to evaluate the opportunities and threats of the implementation 

of the MD2 pineapple to small-scale farmers in Jamaica. The results will be analysed through 

the theory of socio-ecological resilience which involves buffering capability, adaptive 

capacity, transformability (Danhofer, 2014). The focus of this study will be on buffering 

capability in the face of climate change.  

 

Research questions 
- Which are the main aspects that could be increasing buffering capability by 

implementing the pineapple variety MD2 to small-scale farmers in Portland, Jamaica?  

- Which are the main aspects that could be decreasing buffering capability by 

implementing the pineapple variety MD2 to small-scale farmers in Portland, Jamaica?  

5. Methods and material 
The study took place in Portland Parish, Jamaica during November and December 2018. The 

method used is based on qualitative data (Bryman, 2011). The study consists of semi-

structured interviews with four main initiators of the Pineapple project as well as four farmers 

involved in the program. In order to get an insight of the potential differences in cultivating 

the pineapple variety MD2 in comparison to the traditional variety in Jamaica, an additional 

interview was made of small-scale farmer who had been planting both varieties for several 

years. This farmer was not a part of the pineapple project but was willing to participate in an 

interview. The respondents were chosen by help from RADA trainee officers, who also 

helped to arrange the visits to the farms.  

 

The aim of the interviews with the initiators was to get a full picture of the role of different 

stakeholders, their view and goal of the project, problems faced and their opinion of the future 

prospects. With observations on farms together with interviews with the farmers in the project 
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we aimed to get an overview of the different farms, previous practises, problems faced, and 

their goal and expectations within the project. The aim of the observations was also to see if 

the farmers had been incorporated the crop differently or used different methods, and why in 

that case.  

 

Preparatory phase and literature collection 
After arriving to Port Antonio, Jamaica, the first days were spent to get a better insight in the 

project, meeting our person in contact as well as some of the initiators. The structure of the 

study was discussed and modified after gaining a better perception of the project and which 

methods that could be used. Together with help from our contact person, we managed to 

connect with some of the main initiators of the project and could set up meetings for 

interviews. With help from the initiators we organized visits to five farmers involved in the 

project and started to set up interviews and observation templates. The structure of the 

interviews was formed through Bryman (2011) recommendation guide of semi-structure 

interviews where some of the recommendations are to find appropriate language, create 

suitable structure of themes and to think about asking open questions. Themes that were used 

was general questions about their farm and demographic information, awareness and affection 

of climate change, soil conservation, usage of external inputs and their thoughts of the 

pineapple project. If further questions about the structure of interview, see appendix 1. An 

observation list was formed with help from Gliessman (2014) indicators of sustainability, 

including practises of copping system, usage of external inputs, and land practises (Appendix 

2). This was used to get a general overview of the farms, how their traditional agricultural 

practises looked like from before and method they have introduced from involving the 

project. The interviews were recorded using a Dictaphone and then transcribed later on. 

Observations on the farms were done by walking around on the land together with the farmers 

while taking notes and pictures.  

 
Reports and literature about previous research were found through scientific databases such as 

Agricola and Web of science. Databases like google scholar and through FAO was also used 

in search of valuable information. Key-words that were used to find relevant research were; 

Climate change, Jamaica agriculture, MD2 pineapple, social ecological-resilience, buffering 

capability exc.  
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Studied farms 
Five farms within the Pineapple Program were investigated during the dates 20-21 November 

and 13 December 2018 located within Portland Parish. All farms were less than 3 hectares 

and situated within watershed areas situated within Portland Parish, Jamaica. The majority of 

farms in this area are small (around 2 hectare).  

 
Figure 1. Map with marks on visited farms, used for the study, Portland parish, Jamaica 

 

Farmer 1 was located in Fruitfull vale, with one hectare of land, situated on a hillside with a 

varied slope of 5-15 degrees. The farm had a mixed cropping system, incorporating 

cultivation of fruit trees, bee farming and chicken produce. The main crops were breadfruit, 

callaloo, pak choi, ocra, pumpkin, cucumbers, papaya, banana, plantain and now pineapples. 

The farmer was a woman between 40-50 years old, working as a full-time farmer for two 

years.  

 

Farmer 2 was also situated Fruitfull vale, close to farm 1. The farm was divided into two 

different areas where one area was one hectare of land with a mixed cropping system 

cultivating bananas, plantains and pumpkins. The other area was situated on a hillside with 

slope of more than 10 degrees which was used for cultivating the pineapple. The farmer was a 

male in the upper middle ages and had been a farmer for almost his whole life.  
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Farm 3 was situated in Shirley Castle with three hectares of land consisting of a mixed 

cropping system with the main crop being pineapples and coffee. This farmer had already 

been cultivating both varieties of pineapples, MD2 and Sugarloaf, for five years. Some parts 

of the land had a slope of more than 30 degrees, and some parts of the land had a slope around 

15 degrees. The farmer was a middle-aged man that had been a farmer for more than half of 

his life.  

 

Farm 4 was situated in the area of Canewood consisting of 0.5 hectare of land, cultivating 

only pineapples. The farm was on flat land and the pineapples were planted in monocultures 

as well as in raised beds. The farmer was a female in her early thirties who had been working 

as a fulltime farmer for two years.  

 

Farm 5 was situated in Lennox, Portland parish with 0.5 hectare of land, divided into two 

separate areas. One area was cultivated with MD2 pineapple in contour lines together with 

some coconuts on a slope less than 5 degrees.  The other area was cultivated with a mixed 

cropping system with crops like plantain and cucumber. The farmer was an older man who 

had been a farmer since childhood 2017. 

 

Table 1. An overview description of the studied farms 

Farm 

number 

Location Hectare 

land 

Degree 

of 

slope 

Main 

occupation 

Age Years 

being a 

full-time 

farmer 

Irrigation 

system 

Farm 1 Fruitfull 

vale, 

Portland  

1 5-15 Crop 

production, 

livestock 

keeping 

(chicken and 

bees) and 

Forestry 

50 2  No 

Farm 2 Fruitfull 

vale 

1,5  10 Crop 

production 

59 35 No 
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Farm 3 Shirley 

Castle,  

Portland  

3  15-30 Crop 

production 

and livestock 

keeping 

55 25  No 

Farm 4 Canewood, 

Portland 

1 0 Crop 

production 

38 2 No 

Farm 5 Lennox,  

Portland 

1 <5 Crop 

production 

62 1 No 

 

 

Description of the pineapple project 
In order to anonymizing the respondents this project has been renamed “The pineapple 

project” All respondents have furthermore been renamed. 

 

The pineapple project is a partnership between a collage in Portland parish, Jamaica together 

with a funding agency program and Jamaica’s agricultural development authority. The aim of 

the project is to improve livelihood as well as climate adaptation for smallholding farmers in 

Jamaica. To do this, the project were introducing the new pineapple variety MD2. MD2 is a 

pineapple variety that has been widely used for industrial pineapple producing around the 

world and is known for its high productivity and cylindrical shape MD2 is rather unknown for 

smallholding farmers in Jamaica. The idea behind the implementation of the crop is for it to 

function as a soil conservation barrier on hillside farming as well as an economical cash crop. 

As a low growing crop, it will also be more suitable to withstand extreme weather like 

hurricanes as well as being a crop that is more durable to rising temperatures and droughts 

than other crops.  

 

In the contract of the pineapple project each farmer joining the project will be equipped with 

5000 pineapple suckers, chemical inputs such as pesticides, fertilizers, herbicides and 

fungicides and technical support for the first year. Farmers will also be provided with training 

and support about the new pineapple variety as well as well as training and information about 

climate change mitigation. Land practises like contour cropping, reduced tillage and spot 

planting will be encouraged with the aim of enhancing soil moisture and reducing erosion and 

topsoil loss. As a part of the project, the collage will assist farmers creating a pineapple value 
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chain which will be linking farmers of pineapple production with the tourism industry, hotels 

and canteens. There will also be equipment available to process and increase the value of the 

produce. The future goal is to expand the operation to new entrant farmers around Jamaica. In 

order to be a revolving program, farmers will give back 5000 pineapple suckers after the first 

year to the college which will be used for new farmers.  

 

Collected data with initiators 
The interviews with initiators of the pineapple project were done between 20 of November to 

15 of December 2018. The interview with RADA trainee officers were done in RADA office 

in Port Antonio, Jamaica. The rest of the interviews were conducted at CASE campus. The 

interviews consisted of five main stakeholders who are in charge of different parts of the 

project;  

- Project manager- In charge of the administration of the project making reports to the 

sponsors, ordering material for the project, arranging workshops and make sure that 

the projects runs according to how it is designed.  

- Campus farm manager- Responsible for the pineapple farm at the college which is a 

part of the research for the projects. He have insight in the pineapple crop and its 

requirements.  

- Head officers at the funding program – Interviewing two people who are 

representing the funding-agency program.  

- Trainee officers- Two people who are a part of Jamaica’s agricultural extension-

officers. They provide farmers with training and technical support for the program. 

These people also have the lead role for selecting the farmers to join the project.  

 

Method of analysis 
The approach used for analysing collected data have been through thematic analysis (Bryman, 

2011). Bryman (2011) describes thematic analysis as a way of analysing collected data 

through specific themes. The themes that have been used are linked to buffering capability, 

using the theory of social-ecological resilience explained by Danhofer (2014), Folke et al. 

(2010). The themes that have been used is crop adaptation, soil conservation, biodiversity and 

socioeconomic resilience. Adapted crops have been choosen as several studies have shown 

that it is an important factor for building buffering capability for smallholding farmers 
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(Sperenza, 2013). Changes in temperature and precipitation can have a significant effect on 

the plant’s cropping cycle, crop yield and quality of fruit, which can be devastating in terms 

of yield and economic profit (Yadav et al., 2011). Soil conservation have been chosen as 

Speranza (2013) show that it was one of the main attribute farmers experience as improving 

buffering capability towards climate change. Soil conservation in this sense include 

controlling soil erosion, improve soil moisture and fertility (Sperenza, 2013). Biodiversity has 

been chosen as it is explained as being essential for sustaining ecological resilience, including 

increasing buffering capability (Folke et al., 2006; Backhouse et al., 2012). Loss of 

biodiversity can cause a great loss of ecosystem services which are essential for the ecosystem 

function such as nutrient cycling, degradation of organic matter control of pest and diseases 

(Folke et al., 2006; Backhouse et al. 2012). Socio-economic resilience have been chosen as 

one of the main criteria’s for socio-ecological resilience as its essential to take in account the 

people involved in operating the agriculture and their well-being an self sufficency 

(Gliessman, 2014).  

 

6. Results and discussion 
The result is presented in two parts. The first part is presenting the result of the interviews and 

observations linked to five indicators of buffering capability taken from Sperenza (2013) and 

Danhofer et a. (2014) which are; adapted crops, soil conservation, biodiversity, economical 

reliability and stewardship. The second part is summarizing as well as discussing the result in 

a broader context.  

 

Buffering capability  
In order to capture an overview of farmers situation today and. they were asked about their 

main challenges and why they choose to be involved in the project. They were also asked if 

they had noticed any differences in weather patterns compared 10-15 years ago and how it has 

affected them. All farmers had noticed big differences in weather patterns in terms of longer 

and warmer periods of droughts, less rain, more heavy rainfall, hurricanes and unpredictable 

weather patterns, citing farmer 2; “I have seen big changes of the weather the last couple of 

years. It is from one extreme weather patterns to the other. There has been more and intense 

hurricanes over the years which has affected the land a lot”. Another major challenge farmers 

are mentioning are series of long droughts and lack of moisture in the soil “We went through 
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a serious drought this year that affected the land a lot. The soil was then not accessible, and 

you can do nothing, and you can't plant because it is tuff like stone and all the moisture is 

gone”, quoting farmer 3. To cope with the problem most farmers explained that they have 

changed their cropping season and that they nowadays only could plant after rain season. 

Trainee officers, explained that most famers are not really aware that there is a global climate 

change, which affect their land. Even though, they all have seen and experienced huge 

changes in terms of less access of water and soil fertility, experienced more pests and diseases 

and big losses of crops and yield.  

 

All of the farmers explained that the main reason for joining the project was to increase their 

productivity and achieve a better income. Famer 1 tells it like this “Farmer 1 “I don’t have a 

lot of income, and my expectation is that this project will support me and my family with 

some money. That is also why it is so important for us to make this project work out well”. 

Some of the farmers explained that they did not earn enough income because some of their 

crops that they used to farm did no longer generate enough earnings. 

 

In terms of buffering capability towards climate change, the major challenges farmers faced 

were the long droughts and lack of moisture in the soil, as well as the frequency of extreme 

weather like hurricanes and flooding. This had affected their land in terms of soil loss and 

giving them difficulties to farm their crops. The way farmers have tried to adapt is to change 

their season for cultivating their crops. As none of the farmers had access to irrigation systems 

and therefore where highly dependent to rainfall patterns. Another major challenge farmers 

faced was economic uncertainties. Overall, the farmers had noticed big differences in weather 

patterns. Despite their adaptation strategies, climate change is still a major problem for 

farmers. Following sections will immerse in methods that will influence farmers capability to 

buffer against climate change.  

 

Crop adaptation 
Long droughts and intense hurricanes have resulted in huge crop loss in some of the 

traditional crops farmed in the area. Campus farm manager explains “In Portland a lot of 

farmers used to plant banana and other fruit trees but in certain times, certainly since the 

nineties or early of the year two thousand there have been the occurrence of too many 

hurricanes”.  Initiators of the project described that the main reason for the implementation of 

the new pineapple variety was to give farmers an alternative crop which can resist long 
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droughts and hurricanes and still generate an economical profit and conserve the soil in a 

sustainable way. Quoting trainee officers “We choose the pineapple as a crop because we are 

doing a climate smart project, where pineapple is a drought tolerant crop. It can also tolerant 

rain and it's a good crop for soil conservation. It can also be used as a barrier, so it's a 

multifunctional crop.. It also have a longer shelf life and can stand natural disasters like 

hurricanes.” As pineapple metabolism are using CAM- photosynthesis, which mean that is 

has a metabolism which can endure hot and dry conditions, and therefore be more durable to 

increased temperatures (Gliessman, 2014). Although, studies show that limited resources of 

water in critical periods of growth can cause adverse effects on the pineapple crop such as 

poor development and decreased quality (Mendoca & Patterson-Andrews, 2013; Williams, 

Crespo, Atkinson, & Essegbey, 2017)  

  

What was not described in the project summary was how the pineapple variety, MD2, differ 

from other varieties. Farmer 3 who also had been planting the MD2 in the last five years as 

well as Sugar Loaf explains his experience as “If the land is poor, I think the MD2 do better. 

It is also more resistant if there has been drought. It can stand up better compared to the Sugar 

Loaf, but I think Sugar Loaf can tolerant more heavy rain”. He therefore explains that there 

have been a lot of benefits cultivating both varieties because they differ in responses to 

different circumstances but that the MD2 were more consistent in baring fruit. He also 

explained that during the longest periods of drought, both pineapple varieties went right 

down. He though explained that he treated the two varieties in different ways as the MD2 

required more care in terms of chemical inputs such as fertilizers, pesticides, herbicides and 

fungicides to withstand. He then meant that he did not know if Sugarloaf would bare more 

fruit if treated it the same way.   

 

Information from studies show that pineapples have some beneficial properties that could 

make them durable to withstand dry and hot temperatures. As a low growing crop it also had 

beneficial properties to withstand natural disasters like hurricanes better that some high 

growing crops. Although studies show that there still are critical moments in the plants cycle 

which requires access of water in order to fully develop, which could be considered a risk. 

Farmer 3 experienced that the MD2 variety seemed to have other qualities and properties than 

the traditional variety as more durability towards long droughts and dry land, however the 

crop seemed to be less tolerant to heavy rain which should be in consideration. Overall the 

crop seems to have some beneficial properties which would make it suitable to cultivate in 
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dryer condition that other crops. Although, there are some critical aspects which should be in 

considerations. To increase buffering capability, an adventurous way could instead be to 

incorporate the MD2 pineapple with other pineapple varieties as well as other crops, in order 

lower the risks for total destruction as well as unfolding opportunities of benefiting from other 

varieties.   

 

Soil conservation 
The main challenge farmers had experienced from the effects of climate change was the lack 

of moisture in the soil during dry seasons as well as loss of topsoil from runoff by heavy rain. 

Farmer 3 explains: “It’s hard to keep the moisture in the soil, it just drains out. Rainfall really 

have to be saturated for it to hold, therefore drought can affect it badly”. Some farmers also 

have problems with soil erosion on land with steep hills. Farmer 4 who was farming the 

pineapples on flat land had instead problems of insufficient drainage and heavy rain. The 

farmer therefore feared problems with fungus and other diseases that could infect the 

pineapples. To deal with this the farmer said that she would get help from the initiators to the 

program to build trenches close to the pineapple field.  

 

Initiators of the project had recognized the problem and explained that one of the main 

purposes for introducing the pineapple crop to the farmers was for its capacity of being used 

as a soil barrier as planed into contour stripes. On the project application summary, it also 

says that the methods that will be introduced to the farmers will include minimum tillage and 

that the method of contour striping will lessens the likelihood of topsoil loss. When asked 

how the pineapple crop will improve the soil, project manager tells “It has significant 

benefits, nitrogen fixation will improve, also minimum tillage in terms of less soil loss based 

on less removal of soil cover”. No scientific reports are found, saying that pineapples 

contributor to nitrogen fixation. Gliessman (2014) mean that minimum tillage can reduce 

some of the negative impacts of intensive tillage such as degradation of soil fertility and soil 

structure but can also increase the need for herbicide application and reduce the input of 

organic matter and are therefore not only seen as a beneficial solution. Although none of the 

farmers explained that they used intensive tillage from before. Agricultural practises like 

contour cropping can increase yield and soil quality by reducing soil and water erosion when 

farming on hillside land (Branca et al., 2013).  
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Gliessman (2014) describes soil- protection management as increasing or maintaining the 

content of organic matter. He states that chemical fertilizers temporarily can replace lost 

nutrients, but only through improving the organic matter, soil fertility and soil heath can be 

achieved and restored (Gliessman, 2014). The recommendation of the project is to apply 

inorganic fertilizers instead of organic manure or mulch, which is an aspect that should be in 

consideration. Even though, two of the farmers choose to use organic manure instead of 

chemical fertilizers. Farmer 1 explained “I don’t really like to use chemical inputs, but I 

sometimes have to use it. I prefer to use bio pesticides and organic manure”. The rest of the 

farmers said that they used to use chemical fertilizers in order to boost their crop or that they 

lacked organic manure. Initiators mean that the usage of chemical fertilizers will not do any 

harm and that this is already common for farmers to use. When asked campus farm manager 

about the requirement of fertilizers of the MD2 pineapple, he answers “Not more than it 

would have on any other crop because most crops that we grow we use fertilizer. There’s no 

overindulgence in the use of fertilizer and other chemicals and we are trying to reduce it.”  

 

Another element that Gliessman (2014) explain could improve soil fertility and soil physical 

properties are crop rotation as well as moving to a more diverse system. This system should 

be using practises such as intercropping, supporting beneficial processes and interaction of 

different species. This type of management also broader opportunities and building buffers to 

dampen variability of system response (Gliessman, 2014). The recommended practise of the 

pineapple cultivation of the program was to plant the pineapples in contour lines, apart from 

other crops. Only two farmers had been chosen to intercrop the pineapple with other cops. 

Although this was not something that was recommended from initiators as they wanted the 

farmer to be focusing on handling the crop as a single crop. When asked project manager if 

the pineapple could be intercropped the answer was “I’d rather have pure stand because I 

think it gives the farmer a different view on agriculture… we want to ensure that there are 

ways to manage individual crops properly”. Gliessman (2014) also refers management of a 

diverse system as being a much bigger challenge compared to conventional management, 

which can involve more risks, work, uncertainties and requires more knowledge, although it 

can result in much more benefits if managed. Although both farmer 1 and 3 have chosen to 

intercrop the pineapple into their land together with other crops.  

 

When asked if the crop should be rotated, there are different opinions between initiators. 

Project manager and trainee officers says “The thing with the pineapple is when it’s 
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established you can have it for many years before you need to rotate, but after a certain 

amount of generations you naturally need to replant and get better planting material which is 

what is expected to happen”. Both campus farm manager and the persons from the funding 

agency explains that crop rotation is something that is highly recommended, quoting farm 

manger “yes, it’s ideal, not only in pineapple but also in other crops to control diseases. We 

want to break that life cycle of organisms and the best way to do it is by moving to another 

location where they have nothing to feed on. So, it’s a highly recommended practise ”. It 

shows that there were thoughts of rotating the pineapple crop in order to limit the risk of 

diseases and pests, but not referred as a practise that could enhance soil fertility.   

 

The program does not advocate usage of organic manure, mulch, crop rotation or 

intercropping which Gliessman (2014) mean is essential elements for enhancing soil fertility. 

Although some of the farmers have chosen to go outside the recommendations and intercrop 

and use organic manure instead of chemical fertilizers. This could be beneficial for them in 

terms of enhancing soil fertility, although there could be some risk of being able to manage a 

more complex system along with handling a new crop variety. Overall, practises that are 

recommended in the program are not fully in line with Gliessman (2014) recommendations 

for enhancing soil fertility. It is therefore a risk that the methods that are practised in the 

program could decreased soil fertility, which is an essential part of soil conservation and 

therefore threatening buffering capability. Although practises like contour cropping and 

minimum tillage could be beneficial in terms of limiting the risk of soil erosion and top soil 

loss in hillside areas.   

 

Biodiversity 
Biodiversity is described as essential in terms of sustaining ecosystem services which are 

important for ecosystems functions as well as controlling pest and disease (Folke et al., 2006; 

Backhouse et al. 2012). None of the farmers said that they have had any noticeable problems 

with pest and diseases from before and did not see it as a major problem. Three of the farmers 

said that they used chemical inputs like pesticides if they noticed any problem, but that they 

abstained if there was no need. Farmer 5 said that he always used pesticides and herbicides 

and farmer 1 said that she never used it and if a problem came, she tried to solve it in another 

way.  
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Gliessman (2014) explain that usage of chemical inputs like pesticides and herbicides can be 

threatening biodiversity as it can impact both wanted and unwanted intruders as well as 

damaging the natural ecosystem. In the program, the recommendations are to use pesticides, 

herbicides and fungicides in order to control unwanted pests and diseases. The view of the 

usage and damage it will bring differentiated between the initiators. When asked if the usage 

of chemical inputs will impact the surrounding, Trainee officers “In some extents, because 

they will use some pesticides which can affect the surrounding and the leaching into the 

water. But in terms of measurements it is not so bad because they are still using good 

practises”. Overall it seems like the initiators sees the usage of chemical means of control as 

giving a negative impact in some expense, but that it not fully seen as prioritized. Campus 

farm manager meant that they were testing out to see if the crop could be farmed organic 

“There’s a section on our farm right now that’s being tried out for organic farming. If we find 

that it’s working, then we’ll continue with the practise”. When asked what the main challenge 

is with the project was, all initiators were aware that one critical aspect is that the variety of 

the crop is more susceptible to certain diseases, quoting campus farm manager “The main 

challenge is that the crop is susceptible to certain diseases and if you don’t want to use too 

much chemicals then it becomes challenging to how you grow the crop, in terms of less usage 

of chemicals and fertilizers”. Farmer 3 that had been growing both pineapple varieties for 

several years before experienced that the MD2 needed more chemical inputs and care to 

withstand, while Sugar Loaf is more resistant and can bare without any specific care. “The 

MD2 is a faster pine, but the Sugar Loaf can withstand more hard life, it can withstand 

anything. The MD2 is more delicate...I plant them and treat them the same way, the 

traditional and the MD2 but the Sugar Loaf don’t need so much chemical inputs”.  

 

Other aspects which is important for sustaining and improving biodiversity is creating 

diversity in the agro-system (Gliessman, 2014). This is creating a higher dynamic among 

herbivores and predators which can keep in track with single populations of pest and diseases 

(Gliessman, 2014). Actions that can be made is for example elements like intercropping, 

natural vegetation, high connectivity, crop rotations and grazing animals (Gliessman, 2014). 

As explained in last section, the recommended practise of the project was to plant the 

pineapples in pure stand, separate to other crops. The aim for that is for farmers to be able to 

learn and handle the new variety in the right way, explained by project manager and campus 

farm manager. Natural vegetation is something that was not recommended in order to control 

pest and deseases. Grazing animals was not something that was required from the project, and 



 22 

none of the farmers had other livestock than bees. Farmers explained that their traditional way 

of farming was through mixed cropping system. Apart from the new pineapple plantation, 

three of the farmers had another land area where they still were growing their own crops in 

traditional ways and one of the farmers chose to incorporate the pineapple in her land into a 

mixed cropping system. 

 

Overall it seemed like the initiators sees the usage of chemical means of control as giving a 

negative impact in some expense, but that it not fully seen as prioritized. Instead it seemed 

like they are all aware that the pineapple variety are in need of chemical means of control to 

withstand, but that other beneficial aspects of the crop are seen as more important.  The 

project was not focusing on creating a more diverse system as the pineapple crop is required 

to be planted in pure stand. It though seemed like farmers traditional way of farming was to 

farm in a diverse system, and many of them still had a land where they choose to farm in that 

way. In terms of sustaining or increasing biodiversity, a major concern could be the usage of 

chemical means of control as well as introducing farmers to practises which are 

recommending a single stand cropping system. This could be a threat that could decrease 

farmers buffering capability in terms of loss of ecosystem services which is essential for a 

system to be able to recover after disturbances. Opportunities though, are if there will be more 

research done of possibilities to cultivate the crop without usage of chemical inputs, or 

methods for intercropping the pineapple with other crops.  

 
Socioeconomic resilience 
Gliessman (2014) take out some indicators of socioeconomic long-term sustainability in an 

agroecological framework such as low rate of investments, loans, debts and rates, reliance on 

subsidized price support or investment, external costs, income stability and diversity, 

dependence on external forces, equitability of involvement in the production process, degree 

of self-sufficiency, reproduce of the farming culture. Initiators explain that the main goal of 

the project is to support farmers with the investment and cost of seedlings as well as external 

inputs the first year in order to generate enough so that the farmers can continue by 

themselves afterwards. Although after the first year, farmers will have to stand for external 

inputs like pesticides, fungicides, fertilizers and herbicides, which requires an investment 

from the farmers, which may be an issue for the farmers if they do not earn enough profit of 

the produce the first year.  
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Looking at the subsidized support and investment of the project as well as dependence on 

external forces, one of the elements that farmers are depending on the initiators are the 

distribution to the market. As a part of the contract, the initiators to the program will support 

farmers with the distributions to the local pineapple market as well as organizing processing 

equipment for refining the produce. Initiators explain that the market looks good for fresh 

pineapple produce and are in high demand, project manager tells “There’s a general market to 

produce pineapple, the hotel industry uses a lot of pineapple but as a country we’re not able to 

meet the demands for pineapple. We have a very small number of large farmers who produce 

pineapple. So, we have St Mary parish in Jamaica that are the largest producers of pineapple 

and we see that the returns from pineapple can be significant by economical value for the 

farmers”. As it can generate significant benefits in terms of economical profits with helping 

small-holding farmers to distribute their produce to the market, farmers get highly dependent 

on their service as well as market demand for this pineapple variety. Farmer 3 who had been 

farming both pineapples varieties for five years explains that Sugar Loaf is more popular 

among the local market while the MD2 are more popular among tourist or people in the 

bigger towns, he also says “Some people like it more, but some people love their sugarloaf. 

The quality is different”.  

 

Farming communities that have diverse sources of income are going to have greater capability 

to buffer shocks (ibdi.). Darnhofer (2014) describes economical flexibility and diversity as 

well as long term sustainability rather than maximizing short term profit as the key to be able 

to buffer capability needed for resilience. All of the farmers explain that they work as a 

fulltime farmer and do not have another external income. As the program is focusing on only 

one produce, the MD2 pineapple, the income is highly dependent on a successful yield and 

market demand of the pineapple. Although, almost all farmers, except farmer 5 grew other 

crops which could generate an income increase their possibilities for self-sufficiency 

(Danhofer, 2014; Gliessman, 2014).  

 

The introduction of pineapples in the farming system can give some opportunities as well as 

some risks of an increased buffering of handling a chock that can influence the economic 

security. Glissman (2013) underline the degree of loans and debts as well as rate of 

investments as an important parameter for socioeconomic sustainability. As the pineapple 

project is supporting farmers to start up the pineapple cultivation in terms of pineapple 

suckers and external inputs the first year, farmers will not be in debt or giving out a big 
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investment. This gives them an opportunity to develop. Although the market and distribution 

in this case is a critical point which farmers are dependent on. If something would change, 

farmers might lose a lot of income. What is beneficial in this case though is that most farmers 

had another land with other crops which they could use as a income source incase of market 

fluctuation or other factors that would influence the pineapple production. Flexibility and 

other sources of income is something that Danhofer (2013) describe as a crucial factor for 

economical resilience. 

 

Discussion and summary 
Small-holder farmers in Portland, Jamaica today are facing major challenges in terms of 

climate change and economic uncertainties. As in line with Selvaraju et al. (2013). farmers 

experienced long drought and intense storms and flooding as factors that had been seen as 

influencing the production on their farms negatively. What also seemed to be in concern was 

the uncertainty for generating an income as a farmer. As the project is offering farmers an 

alternative source of income without any cost or debts, it could perhaps generate an 

opportunity for the farmers to develop and sustain as a farmer. Although there are many 

aspects of the implementation of the project which could impact the way it could affect 

farmers ability to buffer from future chocks and disturbances.  

 

To summarize the opportunities for an increased buffering capability of the implementation, 

one positive aspects was that the project can generate an additional income without taking any 

loans or debts. This could give farmers an opportunity to sustain as a farmer. Although, an 

important aspect of buffering capability is flexibility and diversity (Darnhofer, 2014). 

Therefore, an important aspect is to keep farmers growing other crops, or to have another 

source of income. Another positive aspect is that the pineapple crops gives out new suckers, 

which make the farmers able to produce their own seedlings. Methods that will be used in the 

implementation, such as contour cropping as well as reduced tillage could be aspects which 

would be improving buffering capability in the face of extreme weathers like flooding. 

Although, further opportunities would be to investigate the possibilities to intercrop the 

pineapple with other plants in order to benefit for more crops. 

 

To summarize, some aspects of the project can be considered a threat to decrease buffering 

capability, one of the major risks could be the lack of previous experience of the new variety. 
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As previous research about the variety says as well as experience by famer 3 who had been 

growing both the MD2 pineapple from before, indicate that this variety is more susceptible to 

certain diseases and need more care to withstand. This could result in adverse effects such as 

crop yield instability as well as increased means of control. Increased means of control such 

as pesticides, herbicides and fungicides could also cause harm to biodiversity and ecosystem 

services, which are essential elements that are in need for buffering capability. Uses of 

fertilizers instead of organic manure and mulch is an aspect that limits the possibilities for 

improving soil fertility, which is an aspect which could be in high importance in terms of 

buffering capability. A possible act which could help improving soil fertility is displacing 

inorganic fertilizers to organic fertilizers such as manure, mulch and compost.  

 

7. Method- and material discussion 
The limitation of this study was to focus on buffering capability in the face of climate change. 

Buffering capability is only one of the main element in the theory of social ecological 

resilience, explained by Danhofer (2014). In order to capture the full understanding of social 

ecological resilience, adaptive capability and transformative capability should also be 

included.   

 

Social-ecological resilience is a framework that has been widely used in the concept of 

sustainable development (Danhofer 2014; Sprenza, 2013). Social-ecological resilience 

thinking focuses on the complexity of interactions between humans and nature and can be 

applied in many different contexts. As the framework is supposed to be applicable to many 

different situations, there is no real information of how to be measured. Also, there is a wide 

range of studies about resilience, which differ from each other. Danhofer (2014) mean that 

this have led to scientific discourses as well as multiple meanings of the concept of resilience 

have occurred. Because of this, it has been hard to find a clear framework and structure to the 

study as well as finding sufficient and evident support which could be used to give answer to 

the questions of research. As many parts of the world today are struggling in the face of both 

economic uncertainty as well as climate change, there is a need for a greater understanding of 

how to apply the concept of social-ecological resilience. For further research, methods and 

indicators of social-ecological resilience that can be applicable in an agrosystem is in demand. 
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This study is based on the respondents’ own view, interpreted by the author. This makes the 

study subjective rather than objective, which is important to have in mind. The study was 

performed by help with initiators to the project, which could have influenced the provided 

information that have been given as well as selection of visited farmers. There are also factors 

that could have influenced the information farmers provided in the interviews. While visiting 

and doing the interviews with the farmers, some of the initiators to the project were present. 

This could create tension to the farmer in order to give the “right” answer considered 

initiators opinions. Initiators was also those who chose which farmers that we could visit,  

 

As this field study was performed in an unknown country with both cultural and linguistic 

differences, misinterpretations were easily made which made the study hard to perform 

without and shortcomings. The theoretical framework of the study was changed after the field 

study visits. This made the study challenging to structure and analyse as the interview was not 

structured in order to answer the research questions for the study and that some important 

aspects were not examine.  If the framework would have been in consideration during the 

interviews and observation, the structure and content might have been resulted in a more clear 

and comparable data in line with the theory.  

 

The limitations of this study have been to focus on the aspects buffering capability, which is 

only one of three elements of social ecological resilience (Danhofer 2014). This is important 

to have in mind as it is only focusing on one small part of the whole framework as well as 

there are many other factors that can influence buffering capability, other than those that have 

been discussed in the study. In order to get a greater understanding of how the implementation 

of the pineapple project stands in relation to the whole framework of social ecological 

resilience, analysing adaptability and transformability is essential.   

 

8. Conclusion 
This study highlights some possible aspects of the pineapple project which can affect farmers 

buffering capability. Aspects which could increase buffering capability are the fact that the 

implementation of the MD2 pineapple could provide farmers with an additional income 

without taking any loans or debts and providing them with an opportunity to improve their 

livelihood and sustaining as farmers. As the project also focuses on introducing agricultural 

practices like contour cropping and minimum tillage, it could limit the effects of soil erosion 
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as well as top soil loss. Aspects of the project which could be threating to decrease farmers 

buffering capability are the lack of previous experience and knowledge of the new pineapple 

variety, which could result in unexpected adverse effects. Another critical aspect are the usage 

of chemical inputs such as pesticides, herbicides, fertilizers and fungicides which could harm 

biodiversity as well as making farmer dependent on external costs. The lack of inputs of 

organic material such as manure or mulch are also something that should be in consideration 

as it stands as essential for increasing soil fertility. However, there are many aspects which 

can affect buffering capability that have not been investigated in this study and therefore it is 

hard to predict its overall impact of buffering capability.  

 

 

References 
Alexander, D. (2013). Resilience and disaster risk reduction: An etymological journey. 

Natural Hazards and Earth System Sciences 13(11): 2707–2716. doi: 

https://doi.org/10.5194/nhess-13-2707-2013 

 

Beckford, C., Barker, D. & Bailey, S. (2007). Adaptation, innovation and domestic food 

production in Jamaica: some examples of survival strategies of small-scale farmers. 

 

Backhaus, T., Snape, J., & Lazorchak, J. (2012). The impact of chemical pollution on 

biodiversity and ecosystem services: the need for an improved understanding. Integrated 

environmental assessment and management, 8(4): 575-576. doi: 

https://doi.org/10.1002/ieam.1353 

 

Branca, G., Lipper, L., McCarthy, N., & Jolejole, M. C. (2013). Food security, climate 

change, and sustainable land management. A review. Agronomy for sustainable development, 

33(4): 635-650. doi: https://doi.org/10.1007/s13593-013-0133-1 

 

Bryman, A. (2011). Samhällsvetenskapliga metoder. (2 uppl.) Malmö: Liber 

 

Burke A., Mitchell S., Mc Glashan D., Mc Kenzie C., Pryce M., Ryan J., Smith M., Stirling 

S., Strong Y., (2008) Jamaica: Country report on the state of plant genetic resouces for food 

and agricuture. Kingston: FAO.  

https://doi.org/10.5194/nhess-13-2707-2013
https://doi.org/10.1002/ieam.1353
https://doi.org/10.1007/s13593-013-0133-1


 28 

 

Campbell D, Beckford CL, (2009) Negotiating uncertainty: Jamaican small farmers’ 

adaptation and coping strategies, before and after hurricanes—a case study of Hurricane 

Dean. Sustainability 1(4):1366–1387.  doi: https://doi-org.db.ub.oru.se/10.3390/su1041366 

 

Campbell, J. D., Taylor, M. A., Stephenson, T. S., Watson, R. A., & Whyte, F. S. (2011). 

Future climate of the Caribbean from a regional climate model. International Journal of 

Climatology, 31(12), 1866-1878. Doi: https://doi-org.db.ub.oru.se/10.1002/joc.2200 

 

De Mondonca, A. (2015). Investigation of the effects of rainfall (Climate Change) on 

pineapple production in Essequibo Tri-Lakes Area (No. 531-2016-38318). 

 

Darnhofer, I. (2014). Resilience and why it matters for farm management. European Review 

of Agricultural Economics, 41(3), 461-484. doi: http://dx.doi.org/10.1093/erae/jbu012. 

 

Eitzinger, A., Läderach, P., Gordon, J., Benedikter, A., Quiroga, A., Pantoja, A., & Bruni, M. 

(2013). Crop suitability and climate change in Jamaica: Impacts on farmers and the supply 

chain to the hotel industry. Caribbean Geography, 18(1), 20-38. doi: 10.1007/s11027-012-

9432-0 

 

Folke, C., Carpenter, S., Walker, B., Scheffer, M., Chapin, T., & Rockström, J. (2010). 

Resilience thinking: integrating resilience, adaptability and transformability. Ecology and 

society, 15(4): 20 [online] URL: http://www.ecologyandsociety.org/vol15/iss4/art20/ 

 

Folke, C. (2006). Resilience: The emergence of a perspective for social–ecological systems 

analyses. Global environmental change, 16(3): 253-267. doi: Doi: 

https://doi.org/10.1016/j.gloenvcha.2006.04.002 

 

Gomes, C., (2014). The case of small island devloping states of the caribbean: The challenge 

of building resilience. Economic Commission for Latin America and the Caribbean (ECLAC) 

 

Gliessman, S. R. (2014). Agroecology: the ecology of sustainable food systems. CRC press. 

 

http://dx.doi.org/10.1093/erae/jbu012


 29 

Selvaraju R., Trapido P., Santos N., Hayman A. (2013). Climate change and agriculture in 

Jamaica: Agricutural sectorsupport analysis. Rome: FAO.  

 

Rhiney K., Eitzinger A., Farrell A., Prager S.D. (2018)  et al. Regional Environ Change 

18(8): 2313-2327. doi: https://doi-org.db.ub.oru.se/10.1007/s10113-018-1409-4 

 

Robinson, S. (2017) Climate change adaptation trends in small island developing states. 

Mitigation & Adaptation Strategies for Global Change 22(4):669–691.  doi: https://doi-

org.db.ub.oru.se/10.1007/s11027-015-9693-5 

 

 

 

Singapore Journal of Tropical Geography. 28: 273-286. doi: https://doi-

org.db.ub.oru.se/10.1111/j.1467-9493.2007.00301.x 

 

Speranza, C. I. (2013). Buffer capacity: capturing a dimension of resilience to climate change 

in African smallholder agriculture. Regional environmental change, 13(3): 521-535. doi: 

https://doi.org/10.1007/s10113-012-0391-5 

 

Williams, P. A., Crespo, O., Atkinson, C. J., & Essegbey, G. O. (2017). Impact of climate 

variability on pineapple production in Ghana. Agriculture & Food Security, 6(1): 26. doi: 

https://doi.org/10.1186/s40066-017-0104-x 

 

Yadav, S. S., Redden, R., Hatfield, J. L., Lotze-Campen, H., & Hall, A. J. (2011). Crop 

adaptation to climate change (p. 632). Chichester, UK: Wiley-Blackwell. 

 

 

 
  

https://doi-org.db.ub.oru.se/10.1111/j.1467-9493.2007.00301.x
https://doi-org.db.ub.oru.se/10.1111/j.1467-9493.2007.00301.x
https://doi.org/10.1007/s10113-012-0391-5


 30 

Apendix 1 Inteview with farmers 
Demographic information 
Area:  Questionnaire number:  
Name of the interviewer:  Name of interview:  
Date:  Time:  

 
Demographic information 
 

1. Household gender:  

2. Age of respondent:  

3. Main occupation:   

(1= crop production, 2= livestock keeping, 3= crop production & livestock keeping, 

4= forestry, 5=other) 

4. Main income generating activity:  

5. Main crops:  

6. Do you own your land?:  

7. Size of land (Ha) use by household:  

8. How long have you been a farmer:  

9. Degree of slope:  

Awareness on soil conservation and climate change 

1. Have you heard about the global climate change and how it affects the agriculture?: 

2. How can you say that the climate has changed now compared 10-15 years ago? 

3. How have this affected your agriculture? 

4. Have this changed you way of farming? 

5. Have your land been affected by soil erosion? 

6. Have you previously experienced any problems with pests or diseases?:  

7. What is the main challenge of being a farmer today?  

 

Pineapple project project: 
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1. Why did you choose to be involved in the JAREACH pineapple project and what was 

your expectations? 

2. What are the benefits and drawbacks you have received from joining the project? 

3. Have you changed any of you agricultural practices since joining the project? How 

and in what way? 

4. Have you been farming pineapples before? 

5. What is your thoughts about the MD2 variety compared to the local variety? 

6. Do you think that the pineapple farming will improve your soil? How and in what 

way? 

7. Do you think you will be continuing with the same practises after the project? 

8. How is your future plan to grow and sell the pineapples after the contract? 

9. What are your thoughts about the chemical inputs you will be provided by the project? 

Will you be using them? 

10. Do you think you will spread the knowledge about pineapple farming practises to 

others? 

11. Do you think the pineapple project will improve your farming in the future? (how and 

why) 
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Appendix 2 Observation list 
Land use practices 
Activity Tick How/why 
Crop rotation   
Manual tilling   
Minimum tilling    
Mechanic Ploughing   
Slash and burn   
Reforestation   
Ground cover   
Contour cropping/barriers    
Other soil barriers   
Mulching   
Others   

 
Cropping system: 
Cropping system Tick How 
Mixed cropping systems   
Agroforestry (bushes, trees, low crops)   
Monocultures    
Only perennials   
Only annuals   
Mixed perennials and annuals   
Native vegetation   
Intercropping   

 
Inputs 
Chemical inputs Always sometimes Never 
Organic fertilizers    
Chemical fertilizers    
Pesticides    
Herbicides    
Fungicides    

 

Why do you use this inputs: 
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Apendix 3. Interview with initiators 
 

1. Could you describe your role in the project? 

2. Why was the project needed in this area? (what is the reason of the project) 

3. Were there any specific criteria for which farm that could join the project? (Which and 

why?) 

4. What are the main goals with the project and what changes do you think it will bring?  

5. Why was the MD2 variety chosen? (How does it differ from other pineapple 

varieties?)  

6. Are there any critical aspects of the new variety?  

7. What do you think will be the main challenges with the project? (For the farmers and 

overall challenges) 

8. How are farmers awareness of climate change? (How does it affect them, and do they 

do anything to adapt to it?  

9. Does the pineapple farming have any drawbacks regarding environmental impact? 

10. What are the long-term prospects of the project (5-10 years)?  

11. How will you continue to support the farmers at the end of the project? 

12. How will the projects be followed up? 

13. What are your thoughts on farmers who are not part of the project and how do you 

think they will cope with the challenges of climate change? 

 

MD2? 

Buffringskapacitet=resiliens 

Samodling ökad resiliens? Minskad produktion? Utnyttja fler nivåer? 

Skadeinsekter? 

Mer extremväder 

Lönsamt? 

Sugar Loaf vs MD2 

Varför konstgödsel? Brist på organiskt gödsel? 

Monokultur? Mkt små fältmindre problem? 

Bekämpningsmedel mot vad? 

Ekologisk odling som alternativ? Realistiskt? 

Förädling? 

Mekanisering på gång? 
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Om du var manager på högskolan, vad skulle du göra? 

 

Betyg. VG 
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