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Abstract 

This study aimed to examine farmers‟ descriptions of their experiences of cultivating 

Bt cotton and to see whether or not the farmers‟ descriptions of their experiences are 

in coherence with the purposes with Bt cotton. This was carried out through 

qualitative semi-structured interviews with Bt cotton farmers in Vidarbha, 

Maharashtra, and a qualitative content analysis of the farmers‟ descriptions. Our 

conclusions are among other, that the experiences of the farmers are various. Some 

farmers have experienced what Bt cotton was aimed to lead to; higher yields and 

reduced use of pesticides, while other farmers have experienced the opposite. 
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1. Introduction 

 

This journey began in the spring 2010 with an essay where we studied the subject 

genetically modified crops in developing countries by conducting a qualitative 

content analysis of two scientific articles. In that study we analyzed hierarchical 

structures and power relationships within the subject. One of the main conclusions 

that could be drawn was that the local perspectives were not included in the debate 

surrounding genetically modified crops in developing countries. As a result we 

became interested in examining a local perspective, on the cultivation of a GM-crop 

in a developing country. We therefore began to explore if it was possible for us to 

conduct the data collection for our final thesis in India and interview farmers. The 

choice of India was because both of us had an interest in this country. This resulted 

in the decision to conduct a study about Bt cotton, which is the only genetically 

modified crop, cultivated in India. In order to make this possible we applied for a 

Minor Field Study (MFS) scholarship from SIDA which aims to provide students 

with the possibility to obtain knowledge about developing countries (Internationella 

Programkontoret, n.d.). We also applied for a travel-scholarship from Wala and 

Folke Danielsson‟s Foundation.  

The area where the study was carried out was in the district Vidarbha in the state of 

Maharashtra where we conducted qualitative semi-structured interviews with eight 

Bt cotton farmers. 

 

1.1 Background  

 

Cotton is a major cash crop in India, cultivated for profit. It has a great historical and 

cultural value to Indian farmers and has been cultivated for centuries for its valuable 

fibers (Yamaguchi et al., 2003; Government of India – Ministry of Environment and 

Forests, n. d.). In 2001, India had the largest area under cotton cultivation in the 

world but was only the third largest producer with an average of 278 kg per hectare. 

This can be compared with the productivity numbers from China the same year, 

reaching 1096 kg per hectare (ICAC, 2002). The underlying reason to why the 

productivity numbers of India was not higher was because the cotton cultivation was 

under attack of pests like jassids, aphids, white fly, spotted bollworm, pink 

bollworm, and American bollworm. This resulted in a loss of around 50 to 60 

percent of the potential yield (Datt, 2001; Government of India – Ministry of 

Environment and Forests, n. d.; Bharathan, 2000; Sharma, 2001). In order to control 

the pests, the farmers used several expensive pesticides. Because the pests attacked 

the cotton in different growth-stages, the farmers tried to control the pests by using a 

cocktail of pesticides. It was also not unusual that the farmers sprayed these 

pesticides on the cotton up to 30 times in one growing season (Datt, 2001; Sharma, 

2001). Due to these frequent and incorrect applications of the pesticides, the pests 

became resistant (Mancini et al., 2008). This resulted in that the farmers responded 

with even more pesticides, leading to that 50 percent of all pesticides used in India 

were sprayed on cotton (Srinivas, 2002).  

As a result of the resistance among the pests, the applications of more pesticides 

did not help to control the pests (Government of India – Ministry of Environment 

and Forests, n. d.). This occurrence led to crop failure, which resulted in reduced 

output and that the farmers ended up in a vicious circle of debt which in some cases 

led to that the farmers committed suicide (Srinivas, 2002; Government of India – 

Ministry of Environment and Forests, n. d.; Kumbamu, 2006; Sharma, 2001).  

As a solution to this vicious circle, the genetically modified Bt cotton was 

introduced in 2002 by Maharashtra Hybrid Seed Company (Mahyco) in 

collaboration with Monsanto who has developed the technology (Qaim & 

Zilbermann, 2003). Bt cotton is a pest-resistant crop with genetic material from the 

soil-bacteria Bacillius Thuringiensis (Bt). The purpose of the modification was to 
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make the cotton toxic to one of the major pests in cotton, namely, bollworms 

(Kambhampati et al., 2005). The toxicity works through that the plant produces a 

protein that is toxic to the bollworms which prevents the bollworms from feeding of 

the cotton plants (Lappé & Bailey, 1999; Bennett et al., 2005). Since Bt cotton in 

itself is resistant to bollworms the main purpose and prospect was that Bt cotton 

would reduce the use of pesticides. The resistance that Bt cotton has to bollworms 

was also purposed to lead to higher yields since crop failure due to pests would be 

reduced (Kumbamu, 2006).  

Bt cotton has been cultivated in India since the Indian government commercially 

approved it in 2002 (Qaim & Zilbermann, 2003). The farmers have widely adopted 

the technology since the purposes with the new technology were to reduce the use of 

pesticides and also lead to higher yields (Sadashivappa & Qaim, 2009). 

 

1.2 Aim and research questions 

 

The aim with this study is to examine farmers‟ descriptions of their experiences of 

cultivating Bt cotton and to see whether or not the farmers‟ descriptions of their 

experiences are in coherence with the purposes with Bt cotton. In order to achieve 

this, the following research questions have been formulated: 

 

 What are the farmers‟ descriptions of their experiences of cultivating Bt 

cotton? 

 Are the farmers‟ descriptions of their experiences in coherence with the 

purposes with Bt cotton?  

 What are, if any, the similarities and differences between the farmers‟ 

descriptions of their experiences and the purposes with Bt cotton? 

 

2. Previous research 

 

There are several studies that have been conducted on the performance of Bt cotton 

in India since the commercial approval in 2002. We have identified two different 

groups among these studies that show different results even though both groups 

examine the performance of Bt cotton in India.  

The first group showed that Bt cotton has led to reduced use of pesticides and 

increased yields for the farmers. This group is represented by the studies conducted 

by Crost et al (2007), Qaim et al., (2006) and Sadashivappa & Qaim (2009) and will 

be presented below. 

Crost et al. (2007) examined how the performance of Bt cotton in India could 

potentially be affected by bias from farmers self-selection. They used panel data 

from surveys from real-farm conditions and the information collected was related to 

input and output levels and technology use. The information was collected in the 

state of Maharashtra from the years 2002 and 2003. The study showed that Bt cotton 

increases yield and that this was affected by bias from farmers.  

Qaim et al. (2006) examined the main factors that influence the agronomic and 

economic effects of the Bt cotton technology. They conducted surveys and 

interviewed farmers in Maharashtra, Karnataka, Andhra Pradesh and Tamil Nadu. 

They collected data about farm and household characteristics, as well as on details of 

cotton production in the 2002/03 growing season. The study showed that the Bt 

cotton technology lead to less spraying of pesticides, higher yields, higher costs and 

higher profits for the farmers. The study also concluded that the performance can 

vary due to variations in irrigation intensities, input levels and socioeconomic 

conditions. 

Sadashivappa & Qaim (2009) examined the agronomic and economic effects of Bt 

cotton in India on a farm level. They used panel data from three rounds and the 

information was collected in Maharashtra, Karnataka, Andhra Pradesh and Tamil 

Nadu. The study showed that the farmers have benefitted from Bt cotton since it has 

led to higher yields and higher profits. The study also concluded that no indications                                                                                                    
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of bollworm resistance to Bt cotton has been seen and that no rise in secondary pests 

has occurred.  

The second group showed that Bt cotton has not led to higher yields and that the 

use of pesticides has not been reduced. This group is represented by studies 

conducted by Friends of the Earth (2008), Qayum & Sakkhari (2007) and Tirado 

(2010) and will be presented below.  

Friends of the Earth (2008) examined if Bt cotton has led to higher yields, reduced 

use of pesticides and if the livelihoods of small-scale cotton farmers have improved. 

The study was based on a literature review on the subject and the information was 

related to the areas Andhra Pradesh, Maharastra and Punjab. The study concluded 

that whether or not the farmers will get higher yields is due to several aspects and 

not only Bt cotton. It also stated that the use of pesticides has increased and that 

there has been a rise in secondary pests. The study also concluded that Bt cotton 

famers commit suicides but that this can be due to various factors. 

Qayum & Sakkhari (2007) examined if Bt cotton has led to higher yields and 

reduced use of pesticides. The study was based on interviews with farmers between 

the years 2002 and 2005 and was carried out in Andhra Pradesh. The study 

concluded that the use of pesticides has not decreased and the yields have not 

increased. The study also stated that Bt cotton did not bring more profit to the 

farmers and did not create a healthier environment. The study also concluded that Bt 

cotton famers commit suicides but that this can be due to various factors. 

Tirado (2010) examined the performance of Bt cotton by comparing it with organic 

cotton. The study was based on interviews with farmers in the area of Andhra 

Pradesh in the cultivation seasons 2008/09 2009/10. The study concluded that Bt 

cotton has very high input costs, needs a large amount of pesticides and fertilizers 

and that bollworms are resistant to Bt cotton. 

It is important to have in mind that the second group of studies have been 

conducted by non-governmental organizations (NGO‟s) that express strong opinions 

when it comes to genetically modified organisms (GMO‟s) and therefore the studies 

may have been targeted to express these opinions. It is also important to have in 

mind that these studies have not undergone an external review which may question 

the reliability of these studies. 

All the above mentioned studies have, when they have examined Bt cotton, focused 

on certain subjects such as economic and agronomic aspects. Our study attempts to 

get a more holistic perspective and not focus on certain subjects when it comes to Bt 

cotton. Instead we want the farmers to decide what they want to discuss when it 

comes to Bt cotton. 

 

3. Method 

 

In this section we will start with presenting how we gathered the data. This will be 

followed by a description of how the analysis of the material was carried out and 

will end with a methodological discussion. 
  

3.1 Gathering the data 

 

Here we will start with presenting the informants in the study, followed by a 

description of the chosen method and how we conducted the interviews. The section 

will end with how the transcription of the interviews was conducted. 

 

3.1.1 The informants 

 

We have chosen to interview farmers since we wanted to investigate a local 

perspective of cultivating Bt cotton. However, by only choosing farmers as 

informants we may have missed other important sources of information when it 

comes to local perspectives on Bt cotton cultivation. This could be other people with  
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experience of Bt cotton, for example; organization-members and government 

officials.  

The only criteria we had, when the informants were chosen, was that they should 

have experience of cultivating Bt cotton. In total, eight male farmers in the age 40-65 

were interviewed and all of them cultivated Bt cotton the season we conducted the 

interviews. Six of the farmers had farming as their only source of income and the 

other two had second sources of income. One was a leader of an Indian farm-

movement and the other was a school principal and active in a social movement. 

These two informants were selected by our interpreters specifically for their social 

position and authority. 

 

3.1.1.1 Contacting the informants 

 

Before going to India, we sent a request to Dr. Vandana Shiva, the founder of the 

organization Navdanya, where we asked if there was a possibility for us to come in 

contact with projects, related to Bt cotton, through their organization. We were 

invited to the organization Magan Sangrahalaya, located in Vidarbha, Maharashtra, 

through Navdanya. The fact that Navdanya acted as gate-keepers for us to come in 

contact with Magan Sangrahalaya is important to have in mind since Navdanya as an 

organization has a strong opinion when it comes to the subject genetically modified 

organisms (GMO‟s). This may be the underlying factor to why Navdanya chose the 

organization Magan Sangrahalaya. The organization Magan Sangrahalaya provided 

us with a contact person who also was our main interpreter. Since this person was 

very busy, he provided us with a second interpreter who could stand in when it was 

needed. The second interpreter had difficulties with the English language and 

therefore, in some cases, brought along a friend who became our third interpreter.  

We were assisted by interpreters in order to overcome the language-barrier since 

most of the informants did not speak English. When using an interpreter there is a 

constant reliance on correct translations of questions and answers. The translations 

of the questions and answers may also be affected by the position of the interpreter. 

This is important to have in mind when reading the results. Except from assisting 

during the interviews, our main and second interpreter also provided us with 

informants.  

Since Magan Sangrahalaya acted as gate-keepers for us when providing 

interpreters and informants, it is important to have in mind that the selection of 

interpreters and informants may have been affected by the vision of the organization. 

The informants were contacted in two different ways. In four of the cases they 

were contacted in advance by our interpreters, in order to arrange an interview. In 

the other four cases the informants were contacted by other farmers. This mainly 

since the farmers that first were contacted by our interpreters, as potential 

informants, did not have any experiences of cultivating Bt cotton. In the cases where 

this occurred, we were prepared to conduct an interview, therefore our interpreters 

solved the situation by putting the selection of the informants in the hands of the 

farmers. An explanation to this somewhat ad hoc method – making up as we go – is 

that our interpreters often were busy with their own work while at the same time 

helping us with our study. So, when we finally had the chance to conduct an 

interview, it was important to take that opportunity, therefore these interviews were 

conducted. In retrospect, we realize that this might not have been the most optimal 

way of choosing informants for the study. 

 

3.1.2 Qualitative semi-structured interviews 

 

In order to be able to collect the descriptions of the farmers‟ experiences and to get a 

local perspective, the aim when choosing method was that it should have an open, 

holistic approach. Therefore we chose to do qualitative semi-structured interviews 

with open-ended questions. This method is depending on experiences and situations 

in the life-world of the informants, connected to the subject of the study (Kvale &  
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Brinkmann, 2009). Because of this characteristic, the method is strongly linked to 

the aim of this study since it was the descriptions of the informants‟ experiences we 

aimed to gather. The reliance on the informants‟ experiences means that the study 

and the results are depending on how the informant sees his or her life-world 

(Grönmo, 2004). It is important to consider this when understanding the results since 

it is an issue of subjectivity. 

Since this method allows open-ended questions, it is open to new topics, instead of 

having a clearly stated focus of what is expected from the outcome of the interview 

(Kvale & Brinkmann, 2009; Bernard, 2000). This means that the informants were 

able to speak freely about the subject and we could, during the interviews, ask 

follow-up questions when needed. Through the open-ended and follow-up questions, 

flexibility and directness are combined (Schensul et al., 1999), which allowed both 

us and the informant to explore the subjects of the interview more thoroughly. But it 

also means that we could have affected the answers from the informant, through 

asking direct follow-up questions. This may have lead to that the informant felt that 

he was expected to give certain answers (Grönmo, 2004). Despite this, there is also 

strength in asking follow-up questions as a way to confirm and check reliability in 

what the informant is saying (Kvale & Brinkmann, 2009). 

In this study we have not gathered information from the farmers about how much 

land they hold and how many/what other crops they cultivate except from Bt cotton. 

This since the aim with the method and the study is not to measure or count anything 

but instead to describe subjects, in the life-world of the informants (Kvale & 

Brinkmann, 2009; Rossman & Rallis, 2003). 

 

3.1.3 Interview-guide 

 

When we conducted the interviews we used an interview-guide and when the 

interview-guide was constructed, the aim was to have open-ended questions that 

were not specifically focused on certain subjects but addressed three different 

themes; Before, During and After. If we would have narrowed down our approach to 

certain subjects, related to the two aims with the introduction of Bt cotton, we could 

have missed important aspects that the farmers had experienced. It is however also 

possible that we could have missed important aspects by not narrowing down our 

approach and asking specific question.  

The interview-guide began with a briefing since it allowed us to briefly tell the 

informant about the study and how the interview would be carried out. It continued 

with three different themes that were to be discussed during the interview; Before, 

During and After (see Appendix I). The three themes were related to time-periods in 

the informants‟ life; before, during and after he cultivated Bt-cotton. This interview-

guide was constructed before we went to India and our main criteria then was that 

the informants should have experience of cultivating Bt cotton. We also wanted the 

informants to no longer cultivate Bt cotton but when we came to India we were told 

by our contact-person that this is something that varies from year to year. Therefore 

one question was added on the interview-guide when we came to India. The question 

that we added was “Why do you continue cultivate Bt cotton”. The reason to why 

only this question was added was because the rest of the interview-guide worked for 

both the farmers that cultivated Bt cotton and those who did not cultivate this season.  

The interview-guide ended with a debriefing which had a concluding question. 

This allowed the informant to bring up some final thoughts before the interview 

ended. In the debriefing, the informant was also told that the collected data would be 

used in an anonymous form. We are aware of that how the collected data should be 

used is often presented to the informant before the interview begins. We however did 

the other way around and we are aware that this may have affected how the 

informant chose to answer the questions. This since the informant may have chosen 

not to describe some experiences. However, this is not something we experienced as 

a problem since the informants were very open when answering our questions. 
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3.1.4 The interviews 

 

The interviews were conducted in December 2010 and the length of the interviews 

was between 25-60 minutes long. The interviews took place in the homes of the 

informants or in their cotton-fields and we believe that this have affected the results 

in a positive way since we were in a place familiar to the informants. If we would 

have been in a place unfamiliar to the informants, we think it could have affected the 

results in a negative way since the informants then may not have wanted to speak 

about sensitive issues around Bt cotton.  

In all the interviews one of us was the interviewer, and the other one an observer 

who asked follow-up questions when needed. A recorder was used and the 

interview-guide was followed. During the three first interviews one was responsible 

for taking notes but we realized that this resulted in a misplaced focus, on writing 

instead of listening. Therefore it was decided that in the remaining five interviews, 

notes should not be taken.  

In six of the interviews an interpreter was needed and before conducting the 

interviews we had a discussion with the interpreters in order to clarify their role. The 

interpreters should only be there to translate and they should not add or withdraw 

anything from what was being said. If the informant did not understand the question, 

it was not the responsibility of the interpreter to explain. The interpreters were asked 

to speak slowly and clearly. The discussion was also carried out to ensure that the 

interpreters understood all the questions on the interview-guide. When conducting 

these interviews, the one in charge asked a question, the interpreter translated it and 

the informant responded. The answer was then translated by the interpreter and if we 

had any further questions, they were asked and carried out in the same way.  

In the two interviews where the informants spoke English, the interpreter was 

present but passive. The fact that two farmers spoke English made it easier for us to 

have direct communication and confirm what they were saying in contrast to the 

interviews in which we needed an interpreter. 

After the interview, a description of the interview-situation and how the interview 

had been carried out was written down. A discussion was also held in order to clarify 

if something went wrong during the interview and how this then may have affected 

the results. 

 

3.1.4.1 Problems during the interviews 

 

As said above, the interviews took place in the homes or in the fields of the 

informants. During all the interviews, these locations created disturbance such as; 

mobile phones ringing, people serving tea/water and carrying out household duties. 

Another disturbance during most of the interviews was that very often, several 

people were present. This could be farmers, family-members and others. Because of 

enthusiasm and interest from these people, the interview-situation from time to time 

became more or less a group-discussion. These discussions were, however, 

interrupted by us in order to once again establish focus and order in the interview-

situation. The presence of other people during the interviews may have affected the 

answers of the informants which is important to have in mind when reading the 

analysis. In one of the interviews a carriage with cattle came straight towards us 

which lead to that the interview had to be paused. Because of this, the subject under 

discussion was lost.  

During the interviews, the interpreters created a lot of confusion because of several 

issues. The first was that sometimes, two interpreters were present and translating at 

the same time. This made it hard to create a focus in the translation since discussions 

were held between the two interpreters and the informant. The interpreters were also 

asking questions and explaining matters themselves, during several interviews. In 

order to prevent the interpreters from doing this, discussions took place where we 

again told the interpreters how they were supposed to act. 
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3.1.5 Transcription 

 

The transcription of the interviews was carried out in a formal written style, meaning 

that we did not include sounds like: “mh”, “hm”, emotional expressions like laughter 

and pauses in the transcription (Kvale & Brinkmann, 2009). We chose this method 

since the expressions that could be transcribed in most cases were the ones of the 

interpreter, not the informant. When transcribing the interviews we began with 

listening to the audio-recording of the interview thoroughly, taking pauses between 

sequences in order to be able to write down the spoken words. If not understood 

correctly the first time, the audio-recording was repeated until the correct words 

were written down. After transcribing one interview we listened to it again from the 

beginning to make sure we had written down everything correctly. If we noticed that 

anything was incorrect, it was changed. 

 

3.1.5.1 Problems during the transcription 

 

Sometimes it was very difficult to hear what the interpreter was saying because of 

noise in the background and language-difficulties. This may have affected how we 

transcribed the interpreters‟ answers. In order to minimize this problem we listened 

to the recording several times to get the correct transcription. In some cases the 

words were lost since we were unable to hear what was being said. This may also 

have occurred because of absence in our vocabulary of the words spoken. 

 

3.2 Analysis of the gathered data  

 

This section will describe how we have conducted the analysis of the gathered data. 

We begin with a description of the method; this is then followed by how the analysis 

was carried out. 

 

3.2.1 Qualitative content analysis 

 

In order to analyze the gathered material, we chose the method qualitative content 

analysis. This method aims to analyze what the content of a material expresses from 

a certain view and not to count or measure anything (Bergström & Boreus, 2005). It 

was chosen since it allowed us to analyze the gathered material from a certain 

perspective which in this study means the two themes: pesticides and yields. The 

reason to why we have chosen these two themes is because our aim is to see if the 

farmers‟ descriptions of their experiences are in coherence with the purposes with Bt 

cotton. By using qualitative content analysis we were able to systematically 

thematize and categorize the material. This was achieved by having the themes 

pesticides and yields as lenses, when reading.  

The fact that we are the ones thematizing the material with the themes pesticides 

and yields as starting point, makes the method very subjective (Grönmo, 2004). 

Therefore there is a risk that, when doing this analysis, some interesting information 

in the material may be overlooked as a result of subjectivity. A problem is also that 

when thematizing the material it can be difficult to categorize certain statements 

since they may express several themes (Gomm, 2008). 

 

3.2.2 The analysis 

 
Before we started the analysis of the gathered data we gave the informants fictive 

names since the informants were told that the collected data would be used in an 

anonymous form. The names that were chosen were: Ram, Mahalingam, Baha, 

Iham, Radhak, Padman, Daksha and Nabhas. Our analysis begun with reading all the 

interviews with either the theme pesticides or yields as a lens when marking the text. 

The markings were carried out by using two different colors which represented each 

theme. In order to make sure that we did not get affected by each other when  
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marking text in the material, we conducted this part separately. Despite that this part 

was carried out separately, our markings in the text were in most cases exactly the 

same. If there were any markings that were not in coherence, we discussed this 

particular marking and how it was related to the theme in question. In some cases the 

marking was included and in some cases excluded since it was not relevant. The 

marked material was then extracted to a new document and in order to make sure 

that the informants‟ descriptions did not get mixed up; their descriptions were 

marked with their names.  

After extracting the material, we read it once again in order to see and mark the 

different subthemes of either pesticides or yields. The subthemes were marked 

through writing code-words for what the text represented. This was carried out 

separately for the same reason as presented above and since there were no 

disagreements on which were the subthemes in the themes pesticides or yields, 

discussions were held just in order to make sure that we both were clear on what 

each subtheme was going to contain. After doing this, we took one subtheme at a 

time and began with finding connections and contrasts among the informants‟ 

descriptions through discussing the marked parts related to the subtheme. The 

connections and contrasts were then written down and related to previous studies. If 

we found any statements made by the informants that represented a part of the 

subtheme we made a quotation. In the analysis the quotes have page numbers which 

refers to pages in the transcribed material.  

 

3.2.3 Problems during the analysis 

 

One of the main problems we had during the analysis was when we started writing 

down the connections and contrasts we found in each subtheme. This since it 

sometimes was hard to interpret what the content of the material was expressing 

mainly due to incorrect language. In order to solve this problem we went back to the 

transcribed material to see the extracted material in its context and then discussions 

were held. 

Another problem we experienced during the analysis was that some parts of the 

material could be used several times. This occurred both between the themes 

pesticides and yields where parts of the transcribed material fitted in both of these 

themes. It also occurred within the themes, between subthemes where parts of the 

extracted material fitted in to several subthemes. We solved this problem by 

including the same text-parts several times since the contents of the text represented 

several themes. 

 

3.3 Methodological discussion  

 

When conducting this methodological discussion we have used an approach adapted 

to qualitative studies in order to grasp aspects of reliability and validity. We use four 

parameters as a starting-point for our discussion: credibility, transferability, 

dependability and confirmability (Trochim, 2006; Bryman, 2011; Lincoln & Guba, 

1985). The reason to why we have chosen to do this, instead of relying on the 

traditional criteria for securing reliability and validity, is since we find it more in 

coherence with the approach we have chosen for our methods.  

Credibility is related to inner validity in the study which means that the contents of 

the study should be credible from the perspective we aimed to examine (Lincoln & 

Guba, 1985). In order to achieve this, we have tried to take measures in every step of 

the study in order to raise the level of credibility. During the interviews we tried to 

confirm what our informants were saying through follow-up questions to make sure 

that our interpretations of the informants‟ words were in coherence with what they 

described. An important aspect to have in mind here is that even if we tried to 

confirm the informants‟ words, we were still, in six of the interviews, depending on 

the translations and interpretations of our interpreters. When we conducted the 

transcription we tried to make sure that the correct words were written down but as  
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described in the chapter 3.1.5.1 we had problems that may have affected the 

credibility in this study. In order to achieve credibility when conducting the analysis 

we have tried to present the words of our informants as correct as possible, from the 

transcribed material. But despite the above mentioned measures, the ultimate 

judgment if our study has a high level of credibility is depending on a confirmation 

from our informants. This since it was their perspectives we aimed to describe in this 

study. Letting our informants read through our analysis is not something we have 

had the possibility to do which may question the overall credibility of this study. 

The meaning of transferability is to which extent the results of the study can be 

transferred to another setting which is depending on how dense the descriptions of 

all parts of the study are (Trochim, 2006; Bryman, 2011). In order to achieve this, we 

have tried to provide as much information as possible within the range of this thesis 

about our participants, the selection of the participants, gathering of the data, 

analysis and background to the study. The gaps, in the information we have provided 

in this study, are mainly related to the background and descriptions of our 

participants. The fact that we have gaps in our descriptions can complicate the 

possibilities to transfer our results to another setting. But in the end, transferability is 

by some means a responsibility of the reader since it is another person that is 

responsible for judging how transferrable our results are to another setting (Bryman, 

2011). 

Dependability means that the researcher should have an “auditing” view and this is 

shown through how well the research process has been described in all steps 

(Bryman, 2011). In order to achieve this we have tried to provide as detailed 

information as possible about the different steps in our research process and how the 

study has been conducted. However, there is a risk that we have missed parts 

important for the dependability of the study, since we are the ones both conducting 

the study and describing it through an auditing view. 

The question of confirmability in this study means that we, as researchers, should 

not have affected the perspective we aimed to examine through biasing our 

interviews and our results (Bryman, 2011). When we were going to conduct the 

interviews with our informants we already had a pre-understanding about the subject 

in question and therefore one can say that we were biased. Because of this, there is a 

risk that we through direct follow-up questions during the interviews may have let 

our biased view affect the answers of our informants. However, we have, during the 

interviews, tried to make sure that it is the perspectives of the informants we have 

gathered through targeting our questions towards what they are describing and not 

what we are thinking. Another aspect of this is that despite that we had a pre-

understanding about the subject, we achieved an extended insight of the complexity 

of the subject through the interviews. This showed us that we did not know very 

much about the subject from the beginning and therefore we believe that the risk for 

bias during the interviews has been limited.  

When transcribing the material there is a risk that we have affected what was being 

written down also as a result of our experiences and pre-understandings. This is also 

something that could have occurred during the analysis when interpreting the 

contents of the transcribed material.  

We have, during the interviews, tried to be as neutral as possible in order to not 

affect our informants‟ answers. But the fact that we are young women from western 

society, interviewing farmers on the country-side of India have made this difficult. 

This since our positions may have affected the answers of our informants. In order to 

try to avoid this occurrence, we dressed as traditional as possible during the 

interviews so that we could reduce the differences and the gaps between us and our 

informants. 
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4. Analysis 

 

Below, we will present the results from the qualitative content analysis in two 

themes, pesticides and yields. Every theme consists of several subthemes where the 

results of the analysis are presented.  

 

4.1 Pesticides 

 

In this theme we will analyze the farmers‟ descriptions of their experiences that are 

related to the subject pesticides. The analysis of this theme is divided in to six 

subthemes and their contents will be described and discussed below.  

 

4.1.1 Problems before the introduction of Bt cotton  

 

One of the issues that the farmers described were the problems they had before the 

introduction of Bt cotton. Two of the farmers, Nabhas and Radhak, described that 

before the introduction of Bt cotton, they had problems with pests on the cotton. 

Radhak said that they especially had problems with controlling the bollworms and 

that the pesticides they used did not help to control these pests. This was also 

expressed in several studies, where the explanation to this occurrence is that these 

pests have developed a high resistance to pesticides (Government of India – Ministry 

of Environment and Forests, n. d.; Srinivas, 2002; Mancini et al., 2008). Nabhas 

described that the farmers were not too happy since they had to use a lot of money 

for the control of these pests, which was also described by Radhak who said that:  

 
Before, when we were cultivating the “Chandarly” cotton, 

there was a problem with bollworms and we had to spray very 

costly pesticide to control the bollworms but after the spraying 

of that costly pesticide there was no control of bollworms. It 

was not controlled by spraying the costly pesticide. (p. 2) 

 

What both Radhak and Nabhas were emphasizing was that the pesticides they used 

before the introduction of Bt cotton was expensive and that these pesticides did not 

help to control the bollworms. The statement that the pesticides used to control the 

bollworms were expensive was also expressed in a study by Sharma (2001) who 

stated that the expenses created a heavy burden for the farmers. Some studies also 

meant that the combination of expensive pesticides and development of resistance 

among pests, led to indebtness and suicides among farmers before the introduction of 

Bt cotton (Sharma, 2001; Bharathan, 2000; Government of India – Ministry of 

Environment and Forests, n. d.).  The suicides were, according to Sharma (2001) 

attempts to break away from the indignity related to the debts that came with the 

high costs of pesticide use.  

Except from the problems related to resistance and expenses because of pesticide 

use, Radhak said that the pesticides they used for the control of bollworms were 

harmful for friendly insects and the environment which led to a decrease in 

honeybees, butterflies, birds and earthworms. According to Radhak, these pesticides 

also had an effect on human beings and cattle as well as led to reduced fertility of the 

soil. This was expressed and developed in a study conducted by the World Wide 

Fund for Nature (WWF). Pursuant to WWF (2005), the reason to reduced soil 

fertility can be related to that the micro-organisms in the soil are unable to survive as 

a result of heavy use of pesticides. The study also claimed that biodiversity is 

affected by the use of pesticides since non-target species of insects and birds are 

killed. Except from this, farmers and workers exposed to the pesticides can be 

poisoned which in many cases leads to death (WWF, 2005).   

As shown above, the farmers had many problems related to the pesticide use before 

the introduction of Bt cotton and the farmers‟ descriptions can be related to the 

statements of previous studies. However, the studies go deeper in their explanations  
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and develop the descriptions of the farmers by stating what the pesticide use has led 

to in the long run. 

 

4.1.2 Reasons to why some farmers chose to cultivate Bt cotton 

 

The problems that the farmers had before the introduction of Bt cotton, related to 

pests and pesticides, were also described by the two farmers Radhak and Ram, as the 

reason to why they started cultivating Bt cotton. Ram said that: 

 
I used the hybrid seed of cotton [...] in hybrid variety there is a 

lot of pest, so I was wondering how to control this thing. But 

then I saw another farm where they sometimes used another 

seed and there was no pest or other thing there. So I thought 

that Bt is a good variety and then I started sowing Bt cotton. (p. 

1) 

 

By saying this, Ram explained that he chose Bt cotton since he had problems with 

pests, on the hybrid variety of cotton. The farm, on which Bt cotton was cultivated, 

did not have any pests, which Ram considered advantageous. Radhak gave another 

reason than Ram to why he chose to cultivate Bt cotton. Earlier he described that the 

pesticides they used before the introduction of Bt cotton was expensive and that 

these pesticides did not help to control the bollworms and he continued this by 

saying:  

 
So we purchased the Bt cotton because the Bt companies 

campaigned that it control bollworm up to ninety days from the 

date of cultivation, so we cultivated the Bt cotton. (p. 2)  

 

Radhak underlined that the reason to why he chose to cultivate Bt cotton was that he 

previously had problems with the bollworms and the pesticides that he used was very 

expensive and did not help to control these pests. So, the companies‟ advertising 

convinced him that cultivating Bt cotton would solve his problems.  

It seems that both of the farmers Ram and Radhak started cultivating Bt cotton as a 

solution to their problems. This is similar to other farmers in India who also 

considered Bt cotton to be a way out of the problems they had related to pests and 

pesticides (Qayam & Sakkhari, 2003). This is not so hard to understand since the 

promotion of Bt cotton, carried out by Monsanto, among other things promised that 

the problems the farmers had with pests and pesticides would be solved if they 

would start cultivate Bt cotton (Kumbamu, 2006; Pearson, 2006).  

It is interesting that only two of the farmers we interviewed gave the problems they 

had with pests and pesticides as reasons to why they started cultivate Bt cotton. This 

since the main purpose with Bt cotton is related to pests and pesticides. However, 

this may be due to that the farmers are more focused on cotton as a cash crop and 

therefore they lay focus on the subject higher yields since that is what will give them 

their income. 

 

4.1.3 Pesticide use and the rise of secondary pests 

 

The farmers have different explanations to what has happened since they adopted Bt 

cotton and three of the farmers, namely Padman, Nabhas and Radhak, said that they 

have experienced a reduction in the use of pesticides. This because they need less 

spraying when cultivating Bt cotton. Radhak explained this by saying that before Bt 

cotton was introduced, they had to spray eight to ten times in order to control the 

bollworms. But as a result of the introduction of Bt cotton they don‟t have to use any 

pesticide for the bollworms.  

The reduction in the use of pesticides was expressed in several studies showing a 

decline in the use of pesticides as a result of the introduction of Bt cotton (Qaim et 

al., 2006; Sadashivappa & Qaim, 2009; Crost et al., 2007). However, there were also  
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studies contrasting this statement, meaning that a decline in pesticide use has not 

occurred (FOEI, 2008: Sahaja Samruddha, 2010). The reason to this is that cotton is 

attacked by 165 different pests and Bt cotton is only for the control of bollworms 

(Goswami, 2007). Since Bt only is for the control of bollworms there is a probability 

of a rise in other pests than bollworms. This occurrence was described by Radhak 

who said that: 

 
If there is a decrease in some types of insects in the 

environment, there will be an increase of some other insects, 

[…] if you dig a hole here, there will be a pit over there. (p. 8) 

 

What Radhak meant was that when the bollworms are eliminated as a result of the 

introduction of Bt cotton other pests will rise and increase. According to some actors 

this has led to an increase in the use of pesticides, since Bt cotton is not resistant to 

all pests that attack cotton (FOEI, 2008; Srinivas, 2002; Tirado, 2010). Ram 

concurred with this and said that since he started cultivating Bt cotton, there has been 

an increase in secondary pests which has resulted in the need for more pesticides. 

The rise in secondary pests was also described by Iham, who said that the Bt cotton 

now requires more pesticides due to secondary pests. Iham had a theory about this 

occurrence which is explained through how the marketing strategy is built up. He 

said that: 

 
 …they mesmerize farmers to believe that the research says 

that you will not require chemical pesticide because it will 

generate its own pesticide. (p. 1) 

 

It is advertised that no pesticides are required and according to Iham:  

 
 …farmers believe that this is the magic wand […] nothing will 

have to be done, it will come automatically, it will take care of 

itself and it will give relief, so it is a magic wand. (p. 2) 

 

Because of this type of marketing strategy and advertising of the Bt cotton, Iham 

meant that there has been a tremendous increase in secondary pests since the farmers 

believe that no pesticides are required for this cotton. Radhak on the other hand, had 

a different explanation to this problem and meant that the problems with secondary 

pests were due to that: 
 

Farmers does not have proper knowledge about Bt. Pests are 

different […] but farmers understood that, if we cultivate Bt we 

are free from all types of problems. They don‟t know that if we 

cultivate Bt, we are free from one problem; bollworm. […] So, 

due to the educational problem or not a proper guidance, they 

are suffering from this problem. (p. 6-7) 

 

What Radhak meant was that there is a need for guidance and education to make 

sure that the farmers can manage the Bt cotton cultivation properly. But Ram 

contrasted this by saying that there is consultancy available as a sort of guidance and 

education to the farmers but: 

 
The common people or common farmer does not use the 

consultancy charges because it‟s so expensive. So, for those 

who have more resources it is okey, but for the common, just 

like me, it is not affordable. (p. 5) 

 

What Ram was saying was that the guidance and education available is too 

expensive for the common farmers which makes it hard for the farmers to get the 

right information about how to cultivate the Bt cotton properly. 
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The conclusions seem to be that the farmers do not have access to the right 

information since they either get mesmerized by the companies or cannot afford the 

proper education that is available. In the end, this results in a rise in secondary pests 

which leads to an increase in the use of pesticides. Mancini et al. (2008) showed that 

farmers, through education, can succeed with their cultivation since they then have 

access to the right information about their crops. This is in coherence with Radhak‟s 

statement about the need for education. But the question that remains is how the 

farmers, who cannot afford the consultancy available as education, are supposed to 

manage their Bt cotton cultivation properly. 

Another dimension of the problem with availability of the right information for the 

farmers, was something stated by Friends of the Earth (FOEI, 2008), namely that 

farmers use the social network when spreading and receiving information. This can 

be related to the game where the participants are standing in a circle and whispering 

a sentence that should be repeated throughout the whole circle and the last person is 

supposed to say it out loud. It is not often the sentence that first entered the circle, 

comes out on the other side in the same words. With this, we want to say that the 

problems the farmers have can be related to information gaps since the message that 

the first farmer gets about Bt cotton may be correct but after being brought forward 

several times it becomes second hand information which may be incorrect. In order 

to handle this problem, an important aspect can be to understand how to use the 

social network in a correct way so that all the farmers have access to the right 

information. Alternatively, no longer take charges for the consultancy available as a 

sort of education for the farmers. 

 

4.1.4 Cost of pesticides 

 

Before the introduction of Bt cotton the farmers described that the pesticides they 

used were very expensive and one of the farmers described that they were not too 

happy because of these expenses. According to a study conducted by Kumbamu 

(2006), the introduction of Bt cotton meant that the cost of pesticides would be 

reduced as a result of reduced need for pesticides. But the farmers Ram, 

Mahalingam, Daksha and Iham described that Bt cotton requires expensive 

pesticides. This was also expressed by Rita (2009) who states that the pesticides 

required, when cultivating Bt cotton, are very expensive. But Iham said that:  

 
…when farmer is having a technology with high costs and 

when he sees that there is a pest there, he will not hesitate in 

having another high cost. This because his money is already 

planted in that plant. (p. 6) 

 
What he meant was that the farmers have already invested their money in the Bt 

cotton so when the Bt cotton is attacked by for example secondary pests, he will not 

hesitate to make further investments by buying expensive pesticides. This means that 

the farmers will do everything possible in order to save their investment. But Daksha 

said that the ability to invest in the Bt cotton, through buying the expensive 

pesticides, is depending on if one can afford more expenses. Those who cannot 

afford it will lose their investment. However, a study conducted by Tirado (2010) 

stated that Bt cotton farmers borrow money in order to buy the pesticides, required 

for the Bt cotton which according to Friends of the Earth (FOEI, 2008) has become a 

heavy burden. As described earlier by Sharma (2001), the expenses of pesticides the 

farmers had before the introduction of Bt cotton, created a heavy burden for the 

farmers. So, it can therefore be questioned if the situation really has improved since 

the expenses of the pesticides are still there, creating a heavy burden for the farmers. 
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4.1.5 Problems due to the toxicity in the Bt cotton plant 

 

Before the introduction of Bt cotton, as described earlier, the farmers had problems 

due to the use of pesticides. More specifically, the pesticides were harmful to not 

only friendly insects and the environment but also to cattle. However, as a result of 

the introduction of Bt cotton, Radhak said that they don‟t have to use any pesticide 

for the bollworms, which has led to an improvement in the environment with an 

increase in the quantity of butterflies, birds and honeybees. Radhak also meant that 

this has had a positive effect on cattle. But other farmers meant that other problems 

have occurred as a result of the introduction of Bt cotton, which some farmers 

related to the toxicity in the Bt cotton plant. 

Two of the farmers, Ram and Baha, described that before the introduction of Bt 

cotton, friendly insects like butterflies equally distributed their eggs on all the crops 

the farmers cultivated. Due to the toxicity of the Bt cotton plant, Ram explained, that 

the butterflies are not laying their eggs on the Bt cotton leaves. According to Baha 

this means that the butterflies will go to other plants for eating. Ram metaphorically 

described this situation by saying that: 

 
…if four guests are distributed on four houses, then there is no 

load but when four guests come to one house, that is more load 

which is what have happened with our crops. (p.3) 

 

This meant, according to Baha, that the farmers‟ crops will fall down because of 

insect-attacks while Bt cotton will survive. The farmers have losses among their 

other crops, as a result of a greater load of insects which has become a huge 

problem. The insects that before were counted as friendly has now become a 

problem to the farmers, as a result of the introduction of Bt cotton and its toxicity. 

According to an article by Marvier et al. (2007) Bt cotton was genetically modified 

to be resistant to bollworms and since butterflies are related to bollworms, it is not 

very surprising that the butterflies are not laying their eggs on the Bt cotton. This is 

in coherence with what the farmers Ram and Baha said. So what one can ask is if the 

removal of pesticides for bollworms, as a result of the introduction of Bt cotton, 

really has solved any problems since it according to the farmers Ram and Baha has 

led to new problems.  

Except from the problems with butterflies Ram explained that he lost one bull due 

to the Bt cotton, since the bull ate the Bt cotton plant. He said that this was due to 

digestion problems. This occurrence can be explained by how the toxicity in the Bt 

cotton works. According to Lappé and Bailey (1999) the Bt produces toxins that 

break down the gut wall. This leads to that the content of the stomach leaks out in to 

the body and causes death. Ram is not the only one who has experienced this since 

farmers in the area Andhra Pradesh in India have experienced losses of cattle as well 

and claimed that this was due to the Bt cotton (Rao, 2007a). However, there are 

studies showing that Bt cotton can not be blamed for the deaths of cattle in the area 

Andhra Pradesh since the cattle do not have the same biological composition as 

bollworms (Herring, 2009; Rao 2007b). The reasons to the deaths are, according to 

Rao (2007a; 2007b) due to a higher level of chemical compounds in the cotton plants 

which occurs when the plant dies. A possible explanation to why Ram and farmers in 

the area Andhra Pradesh believed that the toxicity in Bt cotton is the reason to why 

their cattle dies is according to Rao (2007a; 2007b) because NGO‟s, operating in 

these areas, want to blame Bt cotton for these occurrences. It seems as if the problem 

related to cattle is not related to the toxicity of the Bt cotton but on other chemical 

factors. This may again be a question of information and knowledge since improper 

knowledge, spread by NGO‟s (Rao 2007a; Rao 2007b) can lead to these 

assumptions. 
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4.1.6 Bollworms‟ resistance to Bt cotton  

 

As stated by Radhak in the beginning of this chapter, the farmers had problems with 

controlling the bollworms before the introduction of Bt cotton. But now Ram has 

experienced that the Bt cotton target pest, bollworms, have come to the Bt cotton. 

This is explained by Iham who said that:  

 
…nature plays its role […] now there is resistance developed in 

pest so now one gene is not sufficient to control insects. (p. 5) 

 

The phenomenon that bollworms come to the Bt cotton even though Bt cotton was 

introduced to control the bollworms shows that the bollworms are now resistant to Bt 

cotton. Ram is not alone, a study conducted by Tirado (2010) showed that farmers in 

India have reported Bt cotton resistance among bollworms for several years. A study 

conducted by Kumbamu (2006) stated that Bt cotton from the beginning guarantee 

that bollworms will develop resistance since the bollworms will be exposed to the 

toxins during the whole cultivation season. Another aspect of the resistance was 

presented by Jayaraman (2005) who stated that the Bt cotton cultivated in India does 

not, in the end of the season, express the toxin levels needed to make sure that the 

plant is protected against bollworms. This increases the probability that bollworms 

will develop a resistance to the Bt cotton. The reason to why the Bt cotton plant is 

not producing the sufficient levels of toxins is because the imported Bt cotton seeds 

are not adapted to India‟s long cultivation season (Jayaraman, 2005). It is not very 

surprising that bollworms have developed a resistance to the imported Bt cotton 

seeds when they are not adapted to the area in which they are supposed to be 

cultivated. The explanations stated by Kumbamu (2006) and Jayaraman (2005) may 

both be the reasons to why Ram now has experienced bollworm resistance among 

his Bt cotton crops.  

When Monsanto launched Bt cotton in India, the promises were that it would 

reduce the use of pesticides and be resistant to the major pest bollworms (Kumbamu, 

2006). But as presented in this theme, the bollworms have now developed resistance 

to Bt cotton which also was expressed by Ranjith et al. (2010). According to the 

farmer Iham one gene is not sufficient to control the bollworms which was also 

confirmed by Monsanto. They have admitted that bollworms now are resistant to Bt 

cotton. The solution to this was to introduce the second version of Bt cotton with the 

double amount of toxins compared to the first version (Monsanto, 2010). But what 

happens when the problem is solved by doubling the amount of toxins in the Bt 

cotton plant? Isn‟t there a risk that when doubling the amount of toxins, the 

bollworms will become resistant again? What one may wonder is if doubling the 

amount of toxins is only making the situation worse. This since the amount of toxins 

will have to be increased every time bollworms get resistant to the Bt cotton. 

 

4.2 Yields 

 

In this theme we will analyze the farmers‟ descriptions of their experiences that can 

be related to the subject yields. The analysis of this theme is divided into three 

subthemes and their contents will be described and discussed below. 

 

4.2.1 Reasons to why some farmers chose to cultivate Bt cotton 

 

The reason to why some farmers chose to cultivate Bt cotton was, except for the 

ones mentioned in the previous theme, related to yields. The five farmers Ram, 

Iham, Radhak, Baha and Mahalingam described that it was either through the 

companies‟ or the seed shop keepers‟ advertisement they choose to cultivate Bt 

cotton. This since the companies or the seed shop keepers said they would get higher 

yields. The farmers Ram, Iham, Radhak and Baha were persuaded through the 

companies and Ram described this by saying that: 
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The companies conducted a tour for the farmers to see the Bt 

and in this way I saw another Bt farm where I saw that the boll 

size was bigger and there were more fruits, so I would get more 

yield. So, this tour was conducted by the companies and then 

company people said that you see that one [...] they said that it 

was totally profitable. So, I realized that it was profitable so I 

wanted to sow the Bt. (p. 2) 

 

What Ram was saying was that he chose to cultivate Bt cotton, since the companies 

convinced him that if he started to cultivate Bt cotton he would get higher yields. 

Mahalingam was instead persuaded by the seed shop keeper and described that:  

 
...the shop keeper told me that it‟s a good variety and you get 

good yield so I got impressed about that and I used the Bt 

cotton. [...] I was given insurance by the shop keeper that I 

would get more yield if I sow the Bt cotton and I thought that if 

the shop keeper told me that it‟s a good yield, I would take the 

chance and sow Bt cotton in my farm. (p. 1) 

 

Mahalingam‟s experience was quite similar to Ram‟s. The only difference was that 

he was persuaded by the seed shop keeper instead of the companies. The reason to 

why these farmers chose to cultivate Bt cotton is in coherence with what we wrote 

earlier; that the farmers are more focused on cotton as a cash crop and therefore they 

lay focus on the subject higher yields since that is what will give them their income. 

The occurrence that farmers are focused on the subject higher yields was explained 

by Mahalingam who said that the farmers: 

 
...are so crazy sometimes, they are frustrated and anybody that 

would give the hope that they would get more yield are 

convincing the farmers and for that reason they chose Bt 

cotton. (p. 1) 

 

Considering what Mahalingam was emphasizing, it is not so strange that the farmers 

chose Bt cotton since they get this type of advertising from the companies or the 

seed shop keepers. A publication from Greenpeace India (2005) explained that in 

order to sell the Bt cotton, the advertising strategy includes every trick in the book. 

Greenpeace India also stated that this means that the companies are twisting existing 

information about the real performance of Bt cotton to make it look extraordinary 

(Greenpeace India, 2005). But the advertising strategy from seed shop keepers and 

companies may not be so different from any other advertising since every company 

want to sell their product. So, to say that it was because of the companies‟ and seed 

shop keepers‟ advertising strategy the farmers chose to cultivate Bt cotton, may be 

telling only half the truth. This since the farmers‟ situation, as Mahalingam described 

it, may be an underlying factor to why they chose to cultivate Bt cotton.  

 

4.2.2 Increased or decreased yields and factors behind it  

 

The farmers have different descriptions of what have happened since they adopted 

Bt cotton. The farmers Nabhas, Radhak, Baha and Padman experienced an increase 

in yields since they adopted Bt cotton. The farmers Ram, Mahalingam and Daksha 

on the other hand only experienced an increase the first 2-3 years but after that the 

yield decreased. The two farmers, Nabhas and Baha, who have experienced an 

increase in yields since they adopted Bt cotton, said that one of the reasons to why 

they have increased their yields was that they have adopted the right cultivation 

method. Nabhas said that he use a cultivation method that companies suggested to 

him which means that he sows his Bt cotton with lesser distance between the plants. 

This makes the plant population in the field high which generates a higher yield. 

Nabhas combines this cultivation method with hard work, he said: 
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I‟m a hard worker, I‟m doing good and diagnose the problem 

properly, I‟m talking with the crop or I‟m just taking care of 

crop nicely. That‟s why I‟m successful. (p. 8) 

 

What Nabhas meant was that the reason to why he gets higher yields is because he is 

a hard worker, combined with using this cultivation method. Baha uses another 

cultivation method, also suggested to him by companies. He said that when buying 

the Bt cotton seeds the company also provides a small package with non-Bt cotton 

seeds. This since the cultivation method that Baha uses requires that the Bt cotton is 

surrounded by non-Bt. Baha explained that he sows the Bt cotton in the middle of 

the field and then non-Bt around it. He said that this is one of the reasons to why he 

has increased his yields. 

The cultivation method described by Baha is the method that was approved by 

Genetic Engineering Approval Committee (GEAC) in India when the Bt cotton was 

commercially approved (Government of India – Ministry of Environment and 

Forests, n. d). The reason to why this cultivation method is considered appropriate is 

since it is supposed to reduce the risk for resistance among bollworms through a 

refuge strategy (Lappé & Bailey, 1999; Bharathan, 2000; Kumbamu, 2006; Qaim, 

2003). A refuge strategy means that you plant a refuge with non-Bt cotton around the 

Bt cotton which gives the bollworms a place to eat and breed (Lappé & Bailey, 

1999). Baha also said that the reason to why other farmers have not succeeded in 

cultivating Bt cotton is since: 

 
They are not using this technique. There are two packages in 

the seed package, one small package of hundred grams with 

non-Bt seeds and the other one is Bt cotton seeds. Most of the 

farmers simply throw out the small package of non-Bt cotton 

seeds and only Bt cotton seeds are cultivated. So because of 

that, they are getting less production. (p. 4) 

 

What he meant was that the farmers generally are not adopting this cultivation 

method since they throw away the small package with non-Bt seeds. There can be 

several reasons to why the farmers do this. One of them is that the cultivation 

method with a refuge means that the farmers are supposed to “give away” a part of 

their field for non-Bt in order to make sure that the bollworms will not become 

resistant. But since the farmers are in a difficult situation from the beginning and are 

focused on higher yields, they simply throw away the package with non-Bt cotton 

seeds. This is somehow explained by Lappé and Bailey (1999) who ask the question; 

Which farmer would like to give away a part of his field just to let the bollworms eat 

and breed?  

Another reason to why farmers are throwing away the seed package with non-Bt 

seeds can be since the cultivation method is unfamiliar to the Indian farmers. It could 

also be due to that the information about the cultivation method is written on the 

seed package and since only 59 percent of the people in rural areas in India can read, 

it is possible that the information never reaches those who can‟t (Kumbamu, 2006). 

The two latter reasons to why the farmers throw away the package with non-Bt 

cotton seeds are once again a question of information and knowledge. One may ask 

if this problem could be solved by educating the farmers in how to manage this 

cultivation method in a proper way. However, this is not so simply done since 

according to Kumbamu (2006), consensus is not achieved on which type of refuge 

strategy is the best. This makes it even harder to give the farmers the right education 

and information about how to manage the cultivation method properly. 

As described above, Baha said that the reason to why other farmers have not 

succeeded in cultivating Bt cotton is since they are not adopting the cultivation 

method with a refuge. But the farmers, Ram, Mahalingam and Daksha who after 2-3 

years of cultivation of Bt cotton have experienced a decrease in yield, have different 

explanations than Baha to why they are not continuing getting higher yields. Ram 

said that one of the reasons to why he is not getting higher yields is due to pests  
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which according to Friends of the Earth (2008) can be due to that Bt cotton is only 

protected against bollworms. Another explanation can be variations in pest pressure 

(Crost et al., 2007; Qaim et al., 2006) which means that if Ram had problems with 

pests one year it can be due to that the pest pressure was high that particular year. 

Another reason, explained by the farmers Daksha and Ram, to why they are not 

getting higher yields is the weather conditions, this since Bt cotton is negatively 

affected by both heavy and less rain. This was explained by Iham who said that: 
 

...what production you will get out is really uncertain because 

nature is not in your hand. So suppose it rains less, the crop is 

damaged, or it rains heavily and again crop is damaged. So 

unless nature favors, agriculture cannot give you good yield. 

(p. 2) 

 
What Iham meant was that the outcome of yield is depending on the weather 

conditions which was also expressed in a study conducted by Friends of the Earth 

(2008). This study stated that higher yields are related to optimal weather conditions. 

When the weather conditions are not optimal and there is less rain there is a need for 

irrigation of the Bt cotton and Daksha said that for those who do not have access to 

irrigation, this becomes a problem. This means that the farmers who do not have 

access to irrigation are totally depending on good weather conditions in order to get 

higher yield. However, Ram said that he has irrigation but he has not the ability to 

irrigate the whole lands since the irrigation is depending on the water level in the 

well and after the raining season the water level goes down. This means that even if 

the farmers have access to irrigation, some problems remain.  

Another reason to the decrease in yields was explained by Ram, Iham and Baha 

who said that if the farmers do not give fertilizers to the soil they will not get higher 

yields. This is also explained in a study by Singh et al. (2009) which states that 

fertilizers are an important component to obtain higher yields. However, Daksha said 

that the use of fertilizers is an economic question and he means that those who do 

not have the ability to buy the fertilizers will not be able to get higher yields. This 

means that whether or not the farmers can get higher yields is an economic question 

since the yield is depending on the ability to buy the fertilizers. 

When it comes to the ability to get higher yields there are a number of factors 

affecting whether or not the farmers can achieve this. As we have shown above, 

these factors are; the choice of cultivation method, pest pressure, weather conditions, 

availability of irrigation, economy and use of fertilizers. What we also can see is that 

the farmers do not relate the increase or decrease in yields to Bt cotton in itself, 

instead they have other explanations to these occurrences. 

 

4.2.3 Outcome of increased and decreased yields 

As described earlier, there are many factors that affect the ability to get a higher 

yield. When the farmers succeed in getting increased yields the farmers Nabhas and 

Radhak said that this affects the farmers‟ lives in a positive way. This since they are 

earning more money, which means that they can improve their standard of living. 

The occurrence that the farmers can improve their standard of living when 

cultivating Bt cotton was also shown in a number of studies (Qaim, 2010; 

Foundation for Biotechnology Awareness and Education, 2009; Tamil Nadu 

Agricultural University, n.d.). But according to the farmers Daksha, Baha and 

Padman the increased yield does not lead to more profit. This is explained by 

Padman who said that: 

 
In Bt we are getting more yield but we still have to spend the 

money so due to this we are not getting more money. That‟s 

why my condition is the same like before, still I‟m getting 

more yields but my economy is still the same. (p. 3) 
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Padman meant that despite the fact that the farmers are getting higher yields, they are 

not getting more money since they have to spend it which he explained was on input 

costs such as pesticides. This is contradictory to what Radhak and Nabhas said; that 

the farmers can improve their standard of living. Padman meant that even if you are 

getting higher yields you do not get more profit. A possible explanation to this 

contradictory occurrence can be that Padman and Radhak have different sizes of land 

which means that the one with bigger land may get more profit. 

If the yield decreases, the outcome can be that the farmers end up in monetary debt 

which was described by Iham. Iham said that not all farmers have the money that Bt 

cotton requires in input when they start cultivating Bt cotton and therefore this leads 

to that they have to borrow money. The farmers borrow money from the bank of 

India but once the farmers have ended up in debt on the bank of India, they have to 

go to illegal money lenders who charge a high interest rate. Iham stated that when 

the farmers have ended up in debt they try more and more technologies since they 

believe that when doing this, they can get out of debt. But according to Iham they 

never do, instead they end up in a vicious circle since the input costs are still there. 

As a solution to this, Iham said that the farmers:    

                                                                                                              
…sell their land, they sell their cows, animals, they sell gold 

ornaments which their wives are having. (p. 8) 

 

What Iham meant was that the farmers sell everything they have which may be 

related to that they are trying to pay off their debt. The farmers Mahalingam, Ram 

and Daksha have experienced a decrease in yields and this, in combination with 

indebtness can, according to several studies, lead to that the farmers commit suicide 

(FOEI, 2008; Qayum & Sakkhari, 2007; Gruère & Sengupta, 2011). The farmer 

Mahalingam said that: 

 
...when we continue cultivating Bt cotton it means that we 

suicide ourselves. This because we are using Bt and this is 

decreasing the yield continuously so therefore it is not too 

much more advantage from Bt, so we will finish ourselves. (p. 

3) 

What Mahalingam was saying was that because of a decrease in yields and lack of 

advantages when cultivating Bt cotton the farmers commit suicide. According to 

Gruère et al. (2008) Bt cotton farmers‟ suicides are not only due to Bt cotton input 

costs and decreased yields. This study mean that Bt cotton farmers that have 

committed suicide also took loans related to weddings and health and when the 

cultivation of the Bt cotton did not lead to increased yields, the farmers committed 

suicide (Gruère et al.,  2008). So, the reasons to why the farmers commit suicide are 

complicated and maybe one cannot only blame Bt cotton for this occurrence, even 
though Mahalingam‟s statement seems to do this.   

5. Concluding discussion 

The conclusions that can be drawn from our analysis when relating the farmers‟ 

experiences to pesticides and yields, are that the experiences of the farmers are 

various. Some farmers have experienced what Bt cotton was aimed to lead to; 

reduced use of pesticides and higher yields, while other farmers have experienced 

the opposite. From our analysis we can draw the conclusions that the conditions that 
determines whether or not the farmers succeed with their cultivation of Bt cotton are: 

 If the farmers have access to right information and knowledge 

 Their economic conditions; ability to buy pesticides and fertilizers 

 Weather conditions 

 Variations in pest pressure and rise in secondary pests 

 Access to irrigation 
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 If the farmers use the right cultivation method 

 

This means that whether or not the farmers succeed in their cultivation of Bt cotton 

is depending on several factors which we believe means that one cannot only relate 

success and/or failure of Bt cotton to only Bt cotton. 

We have also seen that when relating the farmers‟ descriptions of their experiences 

to pesticides and yields, the farmers tend to discuss aspects that are not directly 

related to the purposes with Bt cotton. We believe this means that one cannot only 

discuss the purposes with Bt cotton to see if Bt cotton has been a success story for 

the farmers. Therefore it is important to have in mind, when claiming that Bt cotton 

is or is not, a magic wand, that the farmers may have experiences that go beyond the 

purposes with Bt cotton.  

When we relate the conclusions we have found in this study to what were the 

problems before the introduction of Bt cotton, we can, in many cases, see that the 

farmers have experienced the same problems with Bt cotton as those before. These 

are: 

 Problems with pests 

 Pesticides are expensive 

 Indebtness  

 Crop failure due to pests 

 Farmers commit suicides 

 Bollworm resistance 

 

Since the farmers to some extent have the same problems as before the introduction 

of Bt cotton, we wonder if it really is possible to say that Bt cotton is a magic wand. 

When relating our conclusions to those presented by previous studies in section 2 

we can see both similarities and differences. The similarities that we have seen are: 

 

 Increased yields and reduced use of pesticides (Crost et al., 2007; Qaim et 

al., 2006; Sadashivappa & Qaim, 2009) 

 Decreased yields and increased use of pesticides (FOEI, 2008; Qayum & 

Sakkhari, 2007; Tirado, 2010) 

 The performance of Bt cotton can vary due to variations in irrigation 

intensities and input levels in terms of ability to buy pesticides and fertilizers 

(Qaim et al. 2006) 

 Whether or not farmers will get higher yields is due to several aspects and 

not only to Bt cotton (FOEI, 2008) 

 There has been a rise in secondary pests (FOEI, 2008) 

 The farmers commit suicides (FOEI, 2008; Qayum & Sakkhari, 2007) 

 Bollworms are resistant to Bt cotton (Tirado, 2010) 

 

The difference between our conclusions and those of previous studies are that 

Sadashivappa and Qaim (2009) in their study concluded that: 

 

 There have been no indications of bollworms resistance to Bt cotton and no 

rise in secondary pests has occurred (Sadashivappa & Qaim, 2009) 

 

But as shown in our analysis, bollworms‟ resistance to Bt cotton and a rise in 

secondary pests has now occurred. Whether or not our conclusions are in coherence 

with those of previous research can be related to in which area the study has been 

conducted and also what method has been chosen for gathering data.  

Something we have found that we have not identified in any of the previous studies 

is the importance the question of information and knowledge has to whether or not 

the farmers will succeed with their cultivation of Bt cotton. The conclusions we have 

drawn in our analysis, related to this, is that the farmers do not have access to the 

right information since they either get mesmerized by the companies, cannot afford  
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the proper education or get misleading information through the social network. A 

problem is also that when the farmers get access to information, there is no united 

front in how to cultivate Bt cotton. 

 

6. Suggestions for further research 

 

Our suggestions for further research addresses the issue of what conditions that 

affect farmers‟ ability to succeed with Bt cotton cultivation and the specific issue of 

information and knowledge. The questions we believe need to be addressed are: 

 

 What conditions affect farmers‟ ability to succeed in Bt cotton cultivation 

and to what extent? 

 How can the right information and knowledge about Bt cotton be provided 

to the farmers? 

 

We believe that addressing these two questions can be an important step forward in 

order to overcome the problems that many farmers in India face today when 

cultivating Bt cotton. 
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Appendix I – Interview-guide  

 

Briefing 

 

Thank you for willingness to participate and be interviewed here. During this 

interview we want to learn about your experiences of cultivating Bt-cotton. This 

interview will be recorded and notes will also be taken during the interview. Is it 

okey that the interview is recorded? 

 

Do you have any questions before we start the interview? 

 

“Before” questions 

 

 How did you come in contact with Bt-cotton? 

 

 Why did you start cultivate Bt-cotton? 

 

“During” questions 

 

 What are your experiences of cultivating Bt-cotton? 

 

 How has the cultivation of Bt-cotton affected your situation as a 

farmer? 

 

 Are there any difficulties with cultivating Bt-cotton? If yes, what are the 

difficulties? 

 

 Are there any advantages with cultivating Bt-cotton? If yes, what are 

the advantages? 

 

 Are there any disadvantages with cultivating Bt-cotton? If, yes, what are 

the disadvantages? 

 

“After” questions 

 

 Why do you no longer cultivate Bt-cotton?/Why do you continue 

cultivate Bt cotton? 

 

 After cultivating Bt-cotton, what is your opinion about new 

technologies, such as the Bt-technology? 

 

De-briefing 

 
Finishing question 

 

 Are there any aspects that you consider important to discuss that we 

have not discussed during the interview? 

 

Thank you for participating in this interview. The material from this interview will 

be used in our C-thesis and the purpose with this thesis is to examine farmers‟ 

experiences and views on cultivation of Bt-cotton. You will be anonymous when we 

use the material from this interview. 




