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ABSTRACT
This study sought to explore the priming and framing of Genetically Modified
Organisms (GMOs) by Kenya’s print media. It was guided by the following
objectives: to establish the frames on GMOs as used in the Daily Nation, the Standard
and the Business Daily; determine the frequency of coverage of GMOs in Kenya’s
print media; and to establish the link between frames, priming and the decision to
adopt or not to adopt GMOs. Descriptive research design was used for this study and
the target population was the news story articles, feature stories, opinion pieces and
letters to the editor that covered GMOs in the Daily Nation, the Standard and the
Business Daily between the years of 2015 and 2019. Systematic Random Sampling
was used in the selection of newspapers for the time period. Content analysis was
used in data collection and the data was analyzed using Microsoft Excel. The findings
of the study showed that though the frames that communicated perceived benefits of
GMOs dominated the publications, the safety theme dominated discussions.
Additionally, the study found that the benefits increased over the years. The study
also found that state corporations were the most cited by journalists. Additionally, the
study found that there is a link between framing, priming and the decision to adopt or
not to adopt GMOs in Kenya. Therefore, publications through framing and priming
highlight the issues that are perceived to be important to the audience (Goffman,
1974). This study found, that the perceived benefits of GMOs were published at a
high rate, and safety concerns were also considered salient. Albeit suggestions by
some media content influences audience perception, others posit that publications are
representation of public perception.
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CHAPTER ONE
INTRODUCTION AND BACKGROUND TO THE STUDY
Introduction
Biotechnology encompasses a wide range of technologies used for a wide range of
purposes such as genetic improvement of plants and animals. One type of technology
has given rise to a lot of debate on genetic modification of organisms (GMOs). A
GMO is an organism in which one or more genes have been introduced into its
genetic material from another organism using recombinant Deoxyribonucleic Acid
(DNA) technology (World Health Organization [WHO], 2014).
The use of recombinant DNA technology has the potential to allow the creation of an
organism, desired and designed by man. Biotechnology has granted scientists the
ability to exchange genetic materials among all living organisms. Considering the rate
at which biotechnology is advancing the production of genetically modified (GM)
crops, there is need for policy makers, public, consumers and farmers to reach a
consensus on a clear vision for the future of the world food supply (Maghari &
Ardekani, 2011).
Kenya continues to perform multi-location trials in preparation for general release of
biotechnology crops. However, concerns over the impact of GM foods focus on the
potential risks on human health. Moreover, concerns over GM (used interchangeably
with ‘biotech crops’ in this study) have been linked to a lack of adequate information
on the science of genetic modification, and their risks and benefits. Often, the debate
on the safety of GMOs occurs through media platforms, which acts to disseminate
information regarding GM foods.
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Researchers have found that the public’s opinions on this are shaped by what they
hear, read, or see on the news media. Mccombs (n.d.) noted that issues of high
relevance are more likely to cause the public to search for information through the
media. Relevance can be created by media through the following elements; first,
frequency which refers to the quantity with which the media covers a particular issue.
Therefore, a story can become relevant when given frequent coverage. Secondly,
Tarigan (2013) suggested that the nature of science information is treated like current
affairs and therefore offers the element of immediacy. Thirdly, Tarigan (2013) argued
that the origin of scientific content does not affect how it is communicated, albeit the
audience is more interested in news with greater proximity.
Finally, the element of placement of a news story; priming. Nelkin (1999), intimated
that often news on science and technology are featured on the front-page articles,
adding that the controversies of biotechnology are newsworthy items. Therefore,
priming, frequency, proximity and immediacy are elements crucial in making a news
item relevant to a given audience.

However, without factual and adequate

information, the public, policymakers, and farmers will be unable to make objective
decisions for or against the adoption of GMOs in Kenya.
According to Mccombs (n.d.), people obtain accurate information about public issues
from the news media. They also learn how important an issue is, based on the
emphasis that this is given. Priming is a reference to the effects of media content on
an audience’s later behaviour and judgement in connection with the content presented
(Roskos-ewoldsen, Roskos-ewoldsen, & Carpentier, 2002). For example, studies on
media violence and priming on children found that children who had been exposed to
violent clips were later quicker to aggressive reactions when provoked and vice versa.
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Background to the Study
The agriculture sector in Kenya contributes about 25% of the gross domestic product
and is the source of livelihood for most of the rural population (Kenya National
Bureau of Statistics [KNBS], 2016). Nearly three-quarters of Kenyans make their
living from farm produce both for local consumption and for export (Mbote, 2005).
According to the KNBS (2016), Agriculture is a key determinant of equity in
development and is fundamental to reducing poverty and hunger.
According to Tonukari and Omotor (2010), biotechnology may help realize the
productivity gains needed to feed an increasing global population through introducing
resistance to pests and diseases without costly inputs. It can also heighten crops’
tolerance to adverse weather and soil conditions while improving the nutritional value
of some foods and increasing durability of products. Mbote (2005) added that the
debate around agricultural biotechnology in Kenya has bewildered both policymakers
and the public who are consumers.
Use of new technologies in food production and agriculture has led to an increase in
food productivity, food supplies, a decrease in food prices, and enhanced food
attributes (McCluskey & Swinnen, 2004. However, despite assurances from scientists,
industry and governments of the new technologies’ safety, consumers have remained
sceptical of these initiatives. These negative attitudes have been associated with
poorly informed consumers. Researchers have suggested that these negative
perceptions and attitudes towards biotechnology may have been formed by
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unbalanced reporting of its risks and benefits (McCluskey, Kalaitzandonakes, &
Swinnen 2016).
A study conducted to determine public opinion on biotechnology in Kenya showed a
unanimous concern among society on the impact of GM maize. Major concerns
centred on the potential risks of GM crops on human health including resistance to
antibiotics, nutritional changes, and toxin formation. Similarly, the health risks
indicated that animals fed by GM crops may be harmed or killed (Maghari &
Ardekani, 2011).
Additionally, opponents of GMOs have expressed concern over human health, despite
lack of evidence in the scientific domain to prove that the above hazards have
occurred in leading biotechnology countries, such as Canada, China, India, USA, and
Brazil (Mbugua-Gitonga, Mwaura, Thenya, & Pastorino, 2016). The researchers
attributed this public concern to inadequate awareness, ignorance, and misinformation
on biotechnology. The controversy correlated with GMO crops suggests that
consumers are yet to grasp how to translate the gains and threats associated with the
use of genetic modification.
According to Maghari & Ardekani, (2011) to make determinations, consumers require
data, and many people may feel unacquainted about the topic of GM food when it
becomes available. This lack of information was thought to introduce uncertainty
about risks and benefits of GM foods, and therefore rejection of the technology. As
seen in Kenya, the highly publicised Seralini report though later retracted is said to
have influenced the decision by the Kenya government to ban GMOs, a decision that
to date has not been revised (DeRosier et al., 2015).
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In 2012, researchers published a controversial journal dubbed the ‘Seralini report’.
This study argued that certain GM foods caused tumours in rats. However, scientists
and research-based organizations such as the European Food and Safety Agency and
the Société Française de Pathologie, Toxicologique contested the publication of the
paper on methodological and ethical grounds terming the publication as severely
flawed (Resnik, 2015). The journal later retracted the paper. However, according to a
research study conducted by DeRosier et al. (2015), an empirical analysis on how the
publication of controversial ‘Seralini report’ affected media coverage in Kenya on
GMOs showed that the publishing of the Seralini study considerably increased the
probability of reporting on the perceived perils of GMOs in Kenya. Articles published
following the publication of the study had a 47% greater likelihood of coverage on
risks of GMOs than before its publication. Thereafter, Kenya’s minister of health,
Beth Mugo, announced the ban on GMOs in the country, citing concern over human
health resulting from the consumption of these goods.
Researchers have found that there are few published studies on detailed content
analysis on print media reporting of GMOs and other biotechnologies. This study
consequently sought to contribute to the knowledge on print media coverage by
providing information about the framing and priming of Kenya’s print media
coverage. Thus, investigation into this issue provided understanding of the practise of
science journalism through provoking the appropriate use of print media in Kenya.
The media has a role to play in educating and informing the public on matters, such as
agricultural biotechnology, a matter that could possibly contribute to solving the food
security crisis the country faces today. Not only do people obtain information on
public affairs from the news media, but they also attach significance of a topic based
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on the emphasis placed on it by the media (Mccombs, n.d.). According to Listerman
(2010), due to its complexity, biotechnology like many science issues is unobtrusive
to the public. Thus, exposure on matters biotechnology often occurs through news
media. Consequently, it is imperative that the media take its role seriously in ensuring
accurate and balanced coverage of the subject matter.
Some studies have shown that though consumers know that information from the
mass media might be subjective and may consider this when assessing it, they may
not in fact discount the information given to account for this bias (McCluskey &
Swinnen, 2011).
Additionally, the media has often been accused of sensationalisation of news and an
over focus on negative news and shunning careful and balanced analysis of issues;
consumers too have been accused of rationally choosing to remain uninformed
(McCluskey & Swinnen 2011). While the media’s effect on public perception is
complex, their impact can be substantial, for example, commercial news reporting
tends to emphasize on events such as precipitous food-safety problems.
Statement of the Problem
Framing may prevent or facilitate the ability to make informed decisions to adopt or
not adopt GM foods. Frames in news stories create importance on certain matters by
highlighting them and disregarding others. Hence, telling the audience what is
essential and what is not. How biotechnology is reported in the news media has an
impact on the attitudes, beliefs, and perceptions of members of society (Muteti, 2016).
In reporting GMOs, frames can manifest in the use of specific sources or particular
words and phrases as well as images and symbols. In most instances, media frames
occurrences or issues to fit into a specific context. In this regard, the media framing of
6
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GM crops is essential in obtaining a conclusion regarding the public’s comprehension
of the matter (Omenje, 2019).
Research indicates that there are few published studies on comprehensive content
analysis of Kenya's newspaper coverage of GMOs in the country. Kameri-Mbote
(2005) reported carrying out a “generalized scan” through content of selected daily
newspapers from 1997 and 2004 for their coverage of the subject of GM. While other
studies have found that most people obtain knowledge of biotechnology through mass
media and newspapers, therefore, signifying the importance of print media in Kenya
(Gathaara, Ngugi, & Muta, 2008). Hence this study hoped to make a dent in
attempting to fill this gap.
Purpose of the Study
The purpose of this study was to analyse the framing and priming of articles in three
of Kenya’s daily newspapers through content analysis and determine the possible
effect on intention to adopt GMOs in the country.
Objectives of the Study
1. Establish the frames on GMOs as used in the three daily newspapers in Kenya
between 2015 and 2019.
2. Determine the frequency of coverage of GMOs in Kenya’s print media
between 2015 and 2019.
3. Establish the link between frames, priming, and the decision to adopt or not to
adopt GMOs.
Research Questions
1. What was the frame of the articles on GMOs in the three daily newspapers in
Kenya between 2015 and 2019?
7
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2. What was the frequency with which the three daily newspapers covered
matters on GMOs during the period of study 2015 to 2019?
3. What was the link between frames, priming, and the decision to adopt or not
adopt GMOs?
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Justification for the Study
Loopholes in the analytical media coverage of the GMOs ban may be a contributory
factor towards the recorded low levels of consumer consciousness on the subject
matter of GMOs (Muteti, 2016). Through framing, the media constructs reality on
various phenomena, such as on genetic modification. Maghari & Ardekani (2011)
suggested that, based on a survey carried out, it is the more likely that the deficiency
of perceptible benefits, rather than perceived potential risks that are the essence for
low acceptance of GMO food. If the print media coverage of GMOs is not adequately
analytical, objective, and accurate, then the Kenyan public will not be able to engage
in knowledgeable debate or to make informed decisions concerning the adoption of
GMOs.
Global studies have indicated that the agriculture sector provides the greatest
opportunities to create employment and lift people out of poverty (Moody &
Chatterjee, 2018). The latest trends in Kenya indicate that the rate of poverty
reduction is lower than the rate at which the population is growing. Kenya is not an
isolated case; in fact, its challenges are a representation of what is going on in many
African countries. Therefore, with a growing population and continued land
degradation due to poor farming practices, deforestation, overgrazing, and climate
change, Africa must now find new ways to make farming more productive and
profitable (Moody & Chatterjee, 2018).
Significance of the Study
The world’s population, according to FAO (2017), is estimated to grow to almost 10
billion by 2050, heightening agricultural demand by approximately 50% compared to
2013. Growth of yields has slowed despite technological innovations, boosting
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productivity. A key factor that pushes any realistic solution is the need to correspond
to the rate of rise in worldwide demand with the level of increase in yields of staple
crops. According to Oliver (2014), to provide sufficient food to deal with the increase
in the global population, output will have to double by 2050. That is 60% globally and
77% in developing economies. The author added that, to meet this demand, it will
necessitate a continuous improvement in genetics of major crops and management of
cropping and animal production systems. These improvements will be adapted to that
of local and regional needs as well as the environment. Therefore, Genetic
modification can contribute significantly towards food security goals through
increased yields and crops, resistant to diseases and climatic changes like drought.
The key food crops in Kenya are maize, wheat, beans, peas, and potatoes. Maize
remains a staple food averaging 80% of total cereals. Its popularity may be derived
from the amount of agricultural land allocated to growing it. It is grown on
approximately 90 percent of farms in the country (Kameri-Mbote, 2005). The focus
around cultivation of maize has focussed on increased yields. However, according to
Kameri-Mbote, pressure from population increase has limited the expansion of the
already 1.4 million hectares of land dedicated to maize production. Pest and diseases
like Maize streak virus, and the grain borer have affected small-scale maize farmers
greatly. Stem borers have also posed the greatest threat to maize production,
accounting production losses of approximately 15% of the harvest (Kameri-Mbote,
2005).
The role of biotechnology in meeting the demand for maize in an ever-growing
population is inevitable. Currently, the Kenyan government is investing in research,
development, and capacity building in modern biotechnology with ongoing projects
on five crops. These crops are maize, cotton, sorghum, and sweet potatoes.
10
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Researchers from the Kenya Agriculture Livestock Research Organization (KALRO)
have been working on GM cotton. This cotton is resistant to drought and the African
bollworm; a pest attributed to 100% yield loss (International Service for the
Acquisition of Agri-biotech Applications, KALRO, Open Forum of Agricultural
Biotechnology, & Program for Biosafety Systems, 2017).
Research on Cotton has reached the national performance trials stage whereby GM
cotton has been planted in various cotton-growing regions of the country for purpose
of examining how they will perform in the same environment as the non-GMO cotton.
With this information garnered from this study, science journalists and
communicators can design effective communication strategies for matters GMO and
implement interventions that combat to reporting factual, imbalanced, insufficient
information on GMOs.
This study added onto the body of knowledge that already exists on the influence of
media framing on decision-making. There is hardly any published research on
framing of GMOs in Kenya since 2015. With the information garnered from this
research, institutions of learning can implement recommendations to train science
communicators and media practitioners on effective journalistic practices when
handling topics like GMOs and biotechnology. On the other hand, the biotechnology
industry in Kenya is likely to benefit from the understanding the influence of media in
communicating the science of GM. This could affect how they too share information
for effective public consumption.
Additionally, the media stands a chance to understand how the practise of journalism
can influence matters, such as whether to adopt or not adopt GMOs in the country.
The researcher sought to inform science communicators, media practitioners,
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scientists, and researchers through this research on the influence of framing, to
facilitate the development of effective communication strategies on matters GMOs.
Limitations and Delimitations of the Study
First, there were many newspaper articles that the researcher reviewed for this study.
To handle this, the researcher sought to utilize systematic random sampling in order to
develop a representative number of articles. The sampling technique gave all articles
an equal chance for review.
Secondly, this study analysed articles as a final product and as such did not consider
the news making process and its impact on the articles. That is, prior to publication,
these articles passed through the hands of editors who are the gatekeepers.
Furthermore, the researcher was not able to determine the reasons for which the
editors permitted the stories to be displayed in the newspaper on the specific pages in
which they appeared. Similarly, the researcher was unable to establish the challenges
journalists may have faced when gathering information for their stories. The
researcher performed a comparative analysis on articles published around significant
events from the different newspapers. This allowed the researcher to develop an
understanding on how the dailies in question generally covered stories on GMOs.
Finally, this study only sought to analyse three daily newspapers, whereas there are
other newspapers, such as The Star, The East African, and Taifa Leo which could
contribute to a comprehensive study on the analysis of frames in newspapers in
Kenya.
Assumptions of the Study
The research assumed that there has been significant coverage of GMOs in Kenya
within the specified timeline to make a comprehensive analysis on framing. Studies
12
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show that coverage of GMOs in Kenya mostly occurs around a significant event,
whether internationally or locally (DeRosier et al., 2015).
Scope of the Study

The research focussed on the Daily Nation, The Standard, and the Business Daily
newspapers. These are Kenya’s leading national newspapers whose distributorship is
national. In addition, the study focused on the years 2015 to 2019. In the year 2015,
the government announced efforts towards lifting the ban on GMOs. The deputy
president, Dr. William Ruto, announced that the government would lift the ban on
GMOs in the country and though no action was taken towards this, President Uhuru
Kenyatta in 2018 directed ministries to investigate the planting of GM cotton in a bid
to revive the cotton industry in the country. In addition, within this period a lot of
research and advancements have been made towards the adoption of GM crops in
Kenya.
Definition of Terms
Adoption: The intention an individual/organization or country takes from first hearing
about an innovation to legally approving its use within its borders. In this study
adoption referred to the intention by government to allow the production and sale of
GMOs (International Service for the Acquisition of Agribiotech Applications
[ISAAA], Kenya Agricultural Research Organisation (KALRO), Open Forum for
Agricultural Biotechnology and Program for Biosafety Systems (PBS), 2017).
Bt cotton: Bacillus thuringiensis (Bt) cotton this genetically modified cotton is a
variation with an innate mechanism to defend itself from caterpillar pests normally
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known as the bollworm (ISAAA et al., 2017). This term was used interchangeably
with GM cotton in this study to describe cotton that has been modified.
Bollworm: Caterpillar pest that feeds on the cotton ball while it matures, causing the
death of cotton while on the field (ISAAA et al., 2017). In this study this term was
used to reference to the pest that has been linked to the dissemination of cotton farms
in Kenya.
Genes: A gene is the basic physical and operational unit of heredity and are made up
of DNA (United States National Library of Medicine, n.d.). This term was used in the
study to explain how genetic modification is executed.
Genetic

modification/genetically

modified/genetically

modified

organisms:

Organisms that have been modified by the application of recombinant DNA
technology or genetic engineering a technique used for altering a living organism’s
genetic material (WHO, 2014). For the purpose of this study, GM was used to
describe the altering of organisms at DNA level.
Food security: The assurance of availability and stability of prices of basic foodstuff
as well as its demand and supply (FAO, 2006). In this study, food security refers to
the availability of basic foodstuff to an entire population.
Frames: A main organizing idea that chooses and emphasizes aspects of news content
making it more salient (Goffman, 1974). For purposes of this study, frame is an idea
that is highlighted in a story.
Framing: The process of highlighting a piece of information about an object, therefore
elevating its salience (Entman, 1993). In this study, this term was used to expound on
the way in which issues are highlighted and made salient.
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Priming: A phenomenon whereby exposure to a stimulus influences a reaction to a
successive stimulus, unintentionally (Collins and Loftus, 1975). In this study priming
is used to refer to the salience words and phrases are given by authors to communicate
importance to the meaning being derived.
Stem borer: Insect pest responsible for maize yield losses (National Farmers
Information Service, n.d.; KALRO, 2014). Stem borer was used in this study in
reference to pest that has been proven deadly to maize crops.
Traits: A trait refers to any genetically determined characteristic (Stoppler, 2021). In
this study, the term traits referred to a specific element in any organism. This element
can be altered through genetic modification.
Summary
This chapter has outlined the introduction, background to the study, statement of the
problem and purpose of the study, objectives, and significance of this study. In
addition, the assumptions, scope, limitations and delimitations of the study have been
discussed and key terms and concepts used in the study defined.
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CHAPTER TWO
LITERATURE REVIEW
Introduction
The purpose of this study was to analyse and identify, through framing analysis, the
way news coverage on GMOs in Kenya is undertaken on three of Kenya’s dailies:
The Daily Nation, the Standard and the Business Daily. This chapter explores
literature related to the research problem and more importantly to answer the research
questions. Therefore, this is a review of information from sources such as books,
journals, websites and articles to understand previous research work done in the
research study area. In addition, there is discussion on the theoretical framework and
conceptualization of dependent and independent variables.
Theoretical Framework
Framing Theory
Frames make sense of appropriate events, suggesting what is an issue (Gamson &
Modigliani, 1989). Likewise, Goffman (1974) upheld that we all actively classify,
organize, and interpret our life experiences to make sense of them and that which we
refer to as ‘frames’ are in fact the “schemata of interpretation” that enable individuals
to “locate, perceive, identify and label” (Goffman, 1974 p. 21) occurrences and
information. Furthermore, frames also referred to as central organizing ideas are the
internal structure of media packages. Media packages are a set of informational
packages that give significance to an issue. Framing also refers to the manner in
which we classify, organize and interpret life experiences and events that occur
around us (Goffman, 1974). Similarly, journalists use framing to organise the way
they tell stories. Framing uses techniques to arrange language and thoughts to give
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certain pieces of information higher priority (Vilella-Vila & Costa-Font, 2008). In
essence, framing in media is essentially concerned with selection of words, content,
and language in a particular story. Whether written or verbal the words chosen by
news media to communicate information can affect how information is received
(DeRosier et al., 2015). Therefore, framing research investigates how media frame a
topic or problem and how it will affect people’s understanding of that issue
(McCombs, Shaw, Weaver, & William Boroson, 1997). Therefore, this study sought
to understand which frames were used when reporting on matters GMO.
Pan and Kosicki (1993) offered that, because framing is the placing of information in
a distinctive context for certain elements of an issue to get greater apportionment of a
person’s cognitive resources, the consequence is that designated elements become
salient in influencing an individual’s judgements. Moreover, originators of framing
agree that it ultimately means to apply a frame; that is, the perspective an individual
uses to define a problem or issue.
Similarly, to frame is to “…select some aspects of a perceived reality and make them
more salient in a communicating text, in such a way as to promote a particular
problem definition, causal interpretation, moral evaluation and/or treatment
recommendation for the item described” (Entman 1993, p. 52). Frames therefore
highlight a piece of information about an object, therefore elevating its salience.
Entman (1993) presented, that frames can be characterized by what they exclude as
well as include.
Therefore, framing theory assumes that how an issue is characterized in the news
reports can influence how it is understood by audiences (Scheufele & Tweksbury,
2007). Media frames organize the world both for journalists who report it and for the
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public who rely on their reports (Giltin, as cited in Gamson & Modigliani, 1989).
Consequently, framing research studies how media frame a topic or problem and how
it alters people’s interpretation of that issue (McCombs et al., 1997). Similarly, this
study seeks to explore this concept regarding GMO coverage on three of Kenya’s
dailies. On the contrary, Gamson and Modigliani (1989) suggested that individuals
also bring their own social interpretations, psychological predispositions, and life
experiences to the process of constructing meaning. Intimating that the media cannot
be faulted for forming the beliefs and attitudes towards various issues among the
public.
DeRosier et al. (2015), posited that the classification of framing that influences
decision making either positive or negative is referred to as valence framing effects
and, there are the three types of valences framing effects. First, risky choice framing
whereby the journalists offer decision makers a ‘sure-thing’ versus ‘risky options’
with either of the two framed either positively or negatively. Secondly, goal framing
effect where the communicator describes the outcomes of choices as either receiving
gains or avoiding losses. Lastly, attribute framing in which the communicator offers a
characteristic of an object or event as either negative or positive manner.
Relevance of Framing
With regard to this study, framing brings to the fore the particular points of interest
that newspapers focussed on in their reporting of genetically modified organisms
(GMOs) in Kenya. It is through studying how the media framed risks, benefits, and
general knowledge on GMOs that its influence is better understood. The media has
great influence over how the public perceive occurrences and information. This
influence is based on the media’s potential to gain access to large audiences, and how

18
Library

Archives

Copy

Daystar

University

Repository

people consume news and information based on how the news media outlets have
framed them. In other words, the way the public receives news and their perception on
the information is subject to the specific frame that the news conveys (Gamson &
Modigliani, 1989).
According to Gamson and Modigliani (1989), a single news story may contain more
than a single frame. The appearance of more than one frame in a news story should
have its share of influence. In contrast to a single frame in a news story, multiple
frames could allow for a degree of controversy in the public; a possibility to be
considered in this study (Gamson & Modigliani, 1989). Albeit frames refer to the
modes of presentation that journalists and other communicators use to present
information in a way that people can resonate, Scheufele and Tweksbury (2007) noted
that framing is an essential tool to reduce the complexity of issues given the
limitations journalists have with regard to deadlines, time, and space allocated to news
stories.
Frames, therefore, become invaluable for presenting complex issues efficiently
making them available to the lay audience. The frames journalists and press editors
use are claimed to regulate the story frame to their ideology, professional and
knowledge limitation as well as time and space constraints which is argued to
determine the potential socio-political and ethical implications of a story (Vilella-Vila
& Costa-Font, 2008). Additionally, journalists build frames by determining which
concepts or viewpoints appear earliest and most often in a story. The coverage of
GMO discussion seems to follow attribute-framing model; in this case, the
characteristic is genetic modification of crops and words shaping the frames are
defined in terms of perceived benefits versus risks (DeRosier et al., 2015).
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Priming Theory
Using priming theory, the research sought to establish the issues arising and the
patterns of reporting matters on GMOs in Kenya’s print media. Priming theory is
defined as an idea by which the media effects among people are augmented by
providing a basic perception that the human minds take decisions based on the
perceptions that have already been stored in our memory (Mogambi & Nyakeri,
2015). As offered by Collins and Loftus (1975), those concepts, which often
correspond to particular words, phrases, or senses, contain a large amount of
information. Therefore, priming involves the same tracing process as a memory
search. Inadvertently, linkages made are also considered concepts. Individuals create
activation tags or memory traces after receiving and processing information.
Similarly, Iyengar and Kinder (1987) proposed that while calling attention to certain
issues and ignoring others, television news influences the standard by which
governments, presidents, policies, and candidates for public office are judged.
Priming therefore refers to the differences in standards that people use to make
assessments. Researchers have argued that priming allows the audience to assess a
situation and to deduce how effective the media is, in deciding a frame of reference.
Therefore, media creates an influence among people to make a judgement or a
decision (Mogambi & Nyakeri, 2015).
Priming occurs because of the primed information being fresh in one’s memory.
Therefore, the time gap between contact and decision is crucial noting that the more
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time passes between these two instances, the higher the chance that the primed
information will log into long-term memory invalidating the priming effect (Coleman,
2010). Further elaboration states that priming involves a temporal process whereby
media messages render a construct applicable, – such as unemployment. This
construct is then activated, by virtue of its own proportion to the recency and
frequency of its activation, that construct becomes temporarily accessible (Price &
Tewksbury, 1997).
Once initiated, constructs preserve some residual activation potential, making them
probable to activation and used in successive evaluation. These we can call
accessibility effects. Still, for accessibility effect to take place there must have been
earlier stimulation through applicability to some previous stimulus. Therefore,
priming effects are considered second order effects. On the contrary, framing effects
are immediate effects that occur during initial message processing. That is, during
preliminary interpretation and reaction to specific news stories. Salient attributes of a
message affect the applicability of thought, resulting in their activation and use in
evaluations (Price & Tewksbury, 1997).
Alternatively, Entman (1991) described this method of media lending overall
importance to an issue as ‘sizing’, inferring; that how much material is available and
how much prominence it is given creates importance. D’Angelo and Kuypers (2010),
intimated that content analysis should be informed by clear theory linking patterns of
framing in the media text to inevitable priming and agenda-setting effects on
audiences. Mogambi and Nyakeri (2015) posited that priming works because citizenry
have inadequate knowledge about particular issues, and they tend to focus on a
selective basis on parts of what they do know when making (voting) decisions. They,
therefore, base their decisions on information that is on the forefront of their minds.
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Relevance of Priming
When the media begins devoting time on an issue that may ordinarily not be
considered important, once the issue becomes news it is likely to become relevant.
Therefore, journalists will transform an event into a newsworthy event and a
newsworthy event into a story. Hand in hand with their editors, journalists utilize
frames according to their comprehension while conforming to practical limitations
such as deadlines and space accorded to the story. Therefore, writing science and
technology can thus emphasize scientific facts, socio-political implications,
environmental risks, human and animal health concerns as seen with matters GMO
(Hornig, as cited in Scheufele & Tewksbury, 2007). Media, therefore, manipulate the
communication process, our understanding, and perspectives on the topic in the news
(Mccombs, n.d.).
However, Mccombs (n.d.) posited that though there is substantial evidence to show
the influence of the media in setting the agenda on various matters, he added that
people are still able to determine the basic relevance of a matter of topics advanced by
the media. There are some factors that can influence how an audience is affected by
agenda setting that is, cognitive sophistication. Whereby, an individual’s attentiveness
to information and cognitive ability to process the information plays a role in whether
an audience is susceptible to agenda setting. Secondly, is issue sensitivity where
media attention on an issue serves as a prompt to the audiences’ pre-existing
perception of the importance of the matter. Otherwise referred to as issue specific
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sensitivity. Thirdly, obtrusiveness issue whereby if an audience has direct experience
with an issue versus unobtrusive where the audience lacks this direct experience. For
example, in a household where unemployment has been experienced, the audience is
less likely to be influenced by agenda setting of media while the converse applies to
the obtrusive.
Thus, people still acquire the capability to make their own deductions on various
issues and determine how important those issues are. Therefore, media plays a
significant role in setting the agenda and tone for what its audience will deem
noteworthy or salient (DeRosier et al., 2015). Newspapers provide cues about the
prominence an issue is accorded based on its placement in the news. From lead stories
on page one, other front-page display, large headlines, and double print pages. These
cues repeated everyday communicate the importance of each topic (Mccombs, n.d.).
In the case of this study, examining placement and prominence of matters GMO in the
sample dailies will permit the researcher to comprehend the place of priming
Summary
The framing theory estimates that if the media frames a technology in a way that its
threats are accentuated in relation to its benefits, there will be more negative opinion
towards the technology by the populace (Marks, Kalaitzandonakes, Wilkins, &
Zakharova, 2007). In a study by Vilella-Vila and Costa-Font (2008), the manner in
which media influences risks acuities of, and attitudes to GM foods revealed that the
press’ reporting of the matter in the United Kingdom (UK) and in Spain fixated on the
risks and possible public health threats framing GM food as decidedly contentious and
seldom depicting its potential benefits. Consequently, the theory forecasts that the
public in those regions are expected to hold negative viewpoints about GM food,
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centred on what they understand from the news media. On the contrary, British
newspapers were often found to be either Pro-GM or anti-GM. The Sun newspaper
and the Times newspaper were categorised as mostly pro-GM and frames the
discussion of Gm food from scientific expertise and the use of GM technology for the
benefit of society. Therefore, the effect on society through framing and priming is
seen in these cases.
General Literature Review
About GMO
Modern biotechnology involves modifying genetic materials of an organism with the
intention to improve one or more characteristics in the organism (Convention on
Biological Diversity, 2013). Agricultural biotechnology is a practice whereby certain
genes/traits are transferred from one species to another to attain specific
characteristics (Delaney, 2015). Biotechnologies range from artificial insemination,
fermentation techniques, to high approaches and advanced DNA- based methods such
as genetically modified organisms (GMOs) (FAO, 2017).
Although researchers have found GM crops to improve quality and yield of crops,
over 20 years there has been a polarizing global debate on GMOs since the 1990s.
This debate on the one hand, revolves around the potential risks on human and animal
health, along with its effect on the environment. While on the other hand, a solution to
fighting hunger (Delaney, 2015). Additionally, proponents of GM have argued that
scientific proof shows that GM foods are safe for human consumption (Resnik, 2015).
Additionally, the use of biotechnology has addressed problems such as yield loss,
competition with weeds for resources required to sustain growth, and finally insect
infestation.
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Although in the past farmers used synthetic insecticides to protect plants from insect
destruction and herbicides to control weeds, modern improvements have applied the
use of biotechnology to create GM crops for insect and weed control. Consequently,
agricultural biotechnology has contributed significantly to productive and sustainable
agriculture (Delaney, 2015). However, FAO (2017) emphasized the need to evaluate
risks and benefits of GMOs on a case-by-case basis.
One of the salient scientific queries pertaining to modern agricultural biotechnology is
whether genetically modified foods are harmful to human health with Europe being at
the forefront of the opposition debate. One of the most significant occurrences to fuel
the debate occurred when researcher Gilles-Eric (G.E) Seralini alongside seven coauthors in September 2012, published a journal article in Food and Chemical
Toxicology, an internationally renowned scientific journal, indicating that rats fed
genetically modified maize and the herbicide RoundUp reported an increase in tumors
(Resnik, 2015). Shortly after this publication, the European Food and Safety Agency
among other scientists and scientific organizations countered the findings of the
article. They argued that based on methodological and ethical grounds, the report was
flawed. Food and Chemical Toxicity journal then retracted the Seralini report.
Regardless of resistance from a section of the scientific community, in 2014 the
Environmental Science Europe journal republished the Seralini study with slight
modifications. In 2018, results from three studies launched by European and French
communities later disapproved the controversial study on genetically modified maize
by G.E Seralini (ISAAA, 2018). According to World Health Organization (WHO,
2014) no effects have been recorded from the consumption of GM foods in countries
where they have been approved.
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At present, 13 countries in Africa: Kenya, Uganda, Nigeria, Ethiopia, Sudan, Ghana,
Burkina Faso, Cameroon, Tanzania, Malawi, South Africa, Mozambique, and
Swaziland, have ventured into research on various crop traits. The crops under
research in these countries are Banana, Banana Plantain, Cassava, Cowpea, Cotton,
Gypsophila Flower, Maize, Potato, Rice, Sorghum, Sweet Potato and Soybean
(ISAAA, 2017). By 2017, Sudan and South Africa were the only African countries
that had commercialized genetically modified crops.
Status of GM Research in Kenya
The publication of the Seralini study in 2012 prompted Kenya’s minister of public
health to outlaw the commercial sale of GM foods in Kenya for human consumption
until it could be determined that these foods presented no threat to human health. The
Kenya government has not lifted the ban despite the retraction of the ‘Seralini report’
in 2013. However, in recent years the government, through President Uhuru Kenyatta
and his Deputy President, has made pronouncements and directives to lift the ban and
hasten the process of commercializing GM cotton in the country. In December of
2019, the cabinet approved the commercial farming of GM cotton in Kenya.
The ban has, however, not deterred Kenya from conducting research. Currently,
research is ongoing in drought tolerant and insect resistant maize, insect resistant
cotton, cassava, sweet potato, banana, sorghum and gypsophila flower (James, 2017).
In 2018, Kenya furthered its research and commenced national performance trials
(NPTs) of cotton to identify suitable varieties for different agro-ecological zones
(ISAAA, 2018). Bacillus thuringiensis (Bt) cotton (GM Cotton) is a variety with an
in-built mechanism to protect itself from caterpillar pests commonly known as the
bollworm (ISAAA, 2018). Bt is soil bacterium which produces protein that is
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damaging to the digestive system of a caterpillar pest. Cotton yields have remained
low with yearly production documented at 25,000 bales since 2017 compared to a
prospective 700,000 bales (ISAAA, 2018).
Additionally, agricultural research on maize has focussed breeding for higher yields.
However, stem borers pose a serious threat to the production of maize in the country
with losses projected to amount to 15% of yield. It is envisaged that a new maize
variety will be developed with Bt, to combat the pest infestation (Kameri-Mbote,
2005). Additionally, Kenya is not applying GM technologies on a wide scale,

but there are a few target crops in advanced stages of research.
Status of GM Policy and Legislative Framework in Kenya
Kameri-Mbote (2005) suggested that the growth in Kenya’s population will
continue to challenge the self-reliance model that is at the foundation of
Kenya’s agricultural policy and therefore reiterates the need to come up with a
long-lasting solution. Paarlberg (2008) argued that the continent of Africa trails
in farm yield not because science has failed, but due to Africa’s political
leaders failing for the most part, to invest in science. He added that in African
countries, policymakers have been denying their own farmers access to
agricultural science through official disapprovals or stifling regulations placed
on modern agricultural biotechnology.
With the advancement of biotechnology research in Kenya, it is imperative that
the country governed by legal, policy and regulatory framework is able to
protect itself from possible hazards to animal and human health, and address
safety of the environment in the context of GMOs. In 2000, Kenya signed the
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Cartagena Protocol and later backed it in 2003. Later in 2006, Kenya approved
a national policy on biotechnology development. This policy is a commitment
to safe deployment and advancement of biotechnology for socio economic
development.
Additionally, in 2009 Kenya enacted its Biosafety Act (Karembu & Nguthi,
2017). The act’s primary goal is to make sure that Kenya takes advantage of
the benefits of modern biotechnology while protecting against probable risks.
The Act also establishes the institutional and legal structures for overseeing
modern-day biotechnology in the nation. In 2010, the National Biosafety
Authority (NBA) was launched as a capable agency to offer whole supervision
and monitoring of GMO exploration and commercialization pursuits. To
achieve this mandate the authority works closely with eight regulatory
agencies: Kenya Plant Health Inspectorate Service (KEPHIS), Directorate of
Veterinary Services, Department of Public Health, Kenya Bureau of Statistics
(KEBS), National Environment Management Authority (NEMA), Kenya
Wildlife Services (KWS), Kenya Industrial Property Institute and the Pest
Control Products Board (Karembu & Nguthi, 2017).
Together with this multi-sectorial team of scientists, key government
ministries, consumer groups and the private sector, NBA has developed four
regulations in the Kenya Legislative Supplements of Biosafety Act 2009: the
environmental Release Regulations, the Import, Export and Transit regulations,
the Contained Use regulations, and the Labelling guidelines. These regulations
are to ensure that: research on GMOs is done under containment, there is
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efficient tracking of GM products in the food supply chain and information to
the consumer, potential adverse effects are addressed upon cultivation of GM
crops, and that there is safe movement of GMOs in and out of the country
(Karembu & Nguthi, 2017).

Empirical Literature Review
Media Coverage of GMOs and GM Foods
Several studies have detailed differences in how the media reports the risks and
benefits of GM crops and foods in developed nations such as the United States,
and Canada, and Europe and have concluded that coverage themes have
evolved over time (DeRosier et al., 2015). In cases like that of the United
Kingdom and the United States, Marks et al. (2007) found that over a 12-year
period, framing for agricultural biotechnology was mostly negative. Whilst
some research has focussed on biotechnology in developing countries such as
India and Thailand (Masood, 2005) little research has focussed on Africa.
Likewise, in Kenya, there are a limited published studies on comprehensive
content analysis of Kenya’s newspaper reportage of GMOs and other
biotechnologies and there appears to have been a paucity on the same after the
ban on GMOs in the country (Lore, Imungi, and Mubuu 2013; Muteti, 2019;).
In Kenya, the print media has been at the centre of controversy between
proponents and opponents of GMO. According to Lore et al. (2013), previous
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studies in Kenya assessing consumer perception on biotechnologies and GM
crops have shown low levels of consumer awareness ranging between 34% and
38.6%. These studies also found that most people obtained knowledge of
biotechnology through mass media and newspapers. Therefore, signifying the
importance of print media in Kenya (Gathaara et al., 2008).
Studies have indicated that newspapers are recognized for their credibility and
originality in Kenya (Nyabuga, Booker, Dragomir, and Thomas, 2013).
Therefore, a low information public is more likely to rely on media’s
interpretation of an issue, due to its convenience (Navarro, Panopio, Malayang,
& Amano, 2011). In concurrence MCcombs (n.d) posited that a topic a public
deems to be of high relevance but have a low degree of certainty, are highly
likely to seek orientation on the matter. In other words, they are likely to seek
out information on the matter at hand through monitoring of the media for new
developments.
Circulation figures in 2010 showed that people bought 320,000 newspapers,
studies show that readership remains high given that about 10 people share a
newspaper daily (Nyabuga et al., 2013; Obonyo, 2011) Ipsos-Synovate studies
support the findings that indicate, Kenya’s daily print media readership stands
at slightly over three million while the weekend figure is slightly over six
million. Though radio is essential in rural areas, newspapers remain a
significant influence in urban and rural areas since talk radio depends on
newspaper articles for subjects of discussion (DeRosier et al., 2015). Surveys
have shown that the largest daily in distribution is the Daily Nation, followed
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by The Standard, Taifa Leo, and the Business Daily subsequently (Nyabuga et
al., 2013).
Due to its convenience, news media serves as a source of unofficial learning
and adds to how the populace arrive at judgements and understanding
concerning the intricacies of science and technology or debate on policy.
Simultaneously, providing the platform through which public opinion on
contentious issues are formed. However, often, reporting on science and
technologies occurs around events (Marks et al., 2007) and while international
events occur, they often influence media coverage though often locally framed
(Navarro et al., 2011).
On this bias reporting, controversy often carries news value and often generates
a peak in media reporting. Therefore, it is not probable that sufficient critical
attention to any given set of issues is given to promote public thinking without
a definite level of media activity (Navarro et al., 2011). In addition, Lore et al.
(2013) stated that coverage of the media on GMOs and GM foods is
insufficient, factual, balanced, and analytical. Hence, Kenyan populace will not
be in a place to make informed choices regarding the adoption of GMOs.
DeRosier et al. (2015) posited that because mass media has the potential to
effect public opinion especially during critical peak coverage, issues
surrounding biotechnology needs examining from an issue-cycle standpoint
whereby though consideration to the topic is not constant, the levels vary due to
triggering events.
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An example of this; the publication of the Seralini study substantially
heightened the probability of coverage on the possible risks of GMOs in Kenya
but did not have an impact on reporting of benefits (DeRosier et al., 2015).
This could have contributed to the subsequent ban of GMOs in the country.
Though this was not replicated in international papers, Marks et al. (2007)
indicated that the same event can be framed differently.
A comparative study conducted to examine Kenya’s print media coverage of
perceived risks and benefits in comparison to international papers by DeRosier
et al. (2015) found that Kenya’s print media do not offer unbiased reporting of
the risks in comparison to international media. However, when news media
report perceived risks, they account for a greater number of them than allusions
to benefits per article. Comparatively, in international papers when risks and
benefits were mentioned, they tended to be reported approximately an
equivalent number of times. Since the scientific field like biotechnology is fastpaced, new knowledge and breakthroughs should affect the balance of risks and
benefits (Marks et al., 2007).
News selections that determine the coverage content lie in the hands of
journalists and editors who ultimately decide which issues to emphasis and
which to play down or ignore based on the interpretation at hand. They also
decide which discussions to print, and how to frame these issues (Listerman &
Publications, 2010). Therefore, the media itself sets the stage for public
response on matters biotechnology by selecting which information to present
and how to present it (McCluskey & Swinnen, 2011).
32
Library

Archives

Copy

Daystar

University

Repository

Additionally, on Kenya’s dailies, the type of source seemed to influence the
nature of the article. The ubiquity of voices from the biotechnology sector in
Kenya unquestionably influences the way GM issues are reported in the
country’s media (Masood, 2005). With reference to the comparative study,
there was a high reliance on scientists when compared to non-governmental
organisations (NGOs), businesses and government when it came to
biotechnologies. While references to government and business increased the
likelihood of reporting risk, reliance on scientists affected the likelihood that
the news article will mention benefits. Whereas internationally, the type of
source did not seem to influence the balance of reporting of risks and benefits
(DeRosier et al., 2015). There also seemed to be an over reliance on
government as a source of stories in Kenya than internationally.
Content Analysis
Content analysis is the scientific analysis of content of communication (Prasad,
n.d.). Content, therefore, implies what is contained, whereas content analysis is
the examination of what is included in a message. Furthermore, it can be
described as a research instrument used to ascertain the occurrence of specific
words or ideas within texts. An analysis of the existence, meanings and
relationships of these words and concepts is undertaken. Inferences are then
made about the ideas contained in the texts, the writers, and the audience and
even the culture and time of which these are a component (University of
Missouri-St. Louis, 2004).
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Data collected through this method is analysed methodically and dependably so
that broad overviews are derived from them in relation to the classifications of
concern to the researcher (Haggarty, 1996). Texts could include newspaper
articles, interviews, Informal conversations, historical documents, essays,
books, book chapters and advertising. Content analysis is beneficial for
analysing trends, patterns, and in documents. Content analysis also provides an
evidence-based basis for monitoring changes in public opinion (Lore, 2011).
Researchers use content analysis to examine text to pinpoint the intentions,
focus or communication trends of an individual, groups or institution as well as
uncover the existence of propaganda (Lore et al., 2011). Therefore, through
content analysis a researcher should be able to make replicable and reasonable
inferences from facts to their context (Prasad, n.d.).
Conceptual Framework
The conceptual framework (see Figure 2.1) shows the connection between the
independent and dependent variables. The dependent variable was GMOs while
the independent variable was news coverage. The framework below highlights
the relationship between news coverage of GMOs and how various elements of
news affect said coverage. Moreover, how elements that affect quality of
coverage, such as frequency of coverage, framing of articles and nature of
journalistic practise influence the information disseminated on Kenya dailies,
that is, the Daily Nation, the Standard and the Business daily on GMOs in
Kenya. Additionally, the intervening variables: limited knowledge and
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understanding of biotechnology as well as personal beliefs and attitudes affect
coverage of GMOs in Kenya.
GMO Frames

Decision to adopt GMOs or not

Independent Variable

Dependent Variable

Frequency of articles
Decision to adopt GMOs
Framing of articles
on GMOs
Priming of articles

Figure 2.1: Conceptual Framework
Source: Author (2021)

Summary
This chapter has reviewed both general and empirical literature review on past
studies done on coverage of GMOs. It has also presented the theory that was
used in the study; the agenda setting and framing theories. The chapter has
concluded with a conceptual framework showing the relationship of the key
variables of the study.
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CHAPTER THREE
RESEARCH METHODOLOGY
Introduction
This chapter presents the research methodology of this study. It highlights the
research approach of the study, which is a qualitative content analysis. Population,
sampling, data collection, data analysis, presentation, and research ethics. The chapter
ends with a summary.
Research Design
A research design is the conceptual framework within which research is carried out; it
comprises the outline for compilation, measurement, and assessment of data (Kothari,
Kumar, & Uusitalo, 2004). This study used a descriptive research design. As such, it
did not aim to predict causal relationships but studied variations in the dependent and
independent variables. Descriptive design, a scientific technique, which includes
studying, analysing, and describing the behaviour or nature of a subject matter
without affecting it in any sense (Shuttleworth, 2008).
This study also adopted a qualitative approach to conduct a framing analysis of print
media coverage on GMOs and biotechnology in Kenya. Qualitative research is
conducted if the purpose of the study is to primarily describe a condition, occurrence,
problem, or event (Kumar, 2014). Additionally, this research method is used to study
human behaviour, views, themes, and motives (Shuttleworth & Wilson, 2008). For
this study, there was collection of data from articles published on GMOs in
mainstream newspapers: the Daily Nation, the Standard and Business Daily for the
period between 2015 and 2019. The researcher conducted a content analysis on the
articles: frequency and framing of the articles, as well as priming of the articles.
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Population of the Study
Population refers to the collective of all elements sharing one common set of
characteristics that comprise the universe for the research problem (Malhotra &
Grover, 1998). According to Nyabuga et al., (2013), the largest newspaper by daily
circulation include: the Daily Nation, the Standard, Taifa Leo, the Star, People Daily
and the Business Daily, respectively. The period of study was between 2015 and
2019. The researcher did not find similar studies since 2015 following the ban on
GMOs in 2012 by the Kenya government. The population of this study was therefore
the six leading newspapers in the country.
Target Population
Defining the target population includes translating the problem definition into a
statement of who should and should not be included in the sample (Malhotra &
Grover, 1998). The target population of interest were the three selected dailies: The
Daily Nation, the Standard, and the Business daily. The Daily Nation was chosen
because with an estimated circulation of 74% of total newspaper sales (Nyabuga et
al., 2013), it is the most popular paper in the country. Similarly, the Standard
newspaper was selected for its high distributorship numbers in Kenya. The Business
Daily is a daily business newspaper whose purpose is to highlight economic matters.
As such, it was analysed due to the economic nature and influence of the
commercialization of GMOs. In content analysis, a population consists of all the
messages that share a characteristic of interest, in this case GMO. Articles on GMOs
were extracted for examination from these dailies. After which analysis on frequency,
framing and nature of journalistic practice from the three Kenya dailies was done.
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Sample Size
Sampling is “the process of selecting a few from a larger group, to become the basis
for estimating or predicting prevalence of an unknown piece of information, situation
or outcome regarding the bigger group (Kumar 2014, p. 164). In other words, a
sample is a subsection of the population. Additionally, sampling is the process of
attaining data about an entire group by assessing a portion of it. Samples should be
representative of the population traits without bias so that it results in legitimate and
reliable inferences (Kothari et al., 2004). In this case, the sample size was the number
of newspaper articles on GMOs between 2015 and 2019, which totalled to 209 from
the three dailies. This is according to ISAAA’s database who log in articles on GMOs
daily, as well as online based search tools for newspapers. The 209 stories include
hard news, letters to the editor and opinion pieces.
Sampling Technique
The sample size for this study was derived through systematic random sampling from
the 209 articles. This sampling method was chosen to give all articles an equal chance
at being analysed for this study. Systematic random sampling which is categorized
under the ‘mixed’ sampling category has the qualities of both random and nonrandom sampling designs (Kumar, 2014). In systematic sampling the sampling frame
is divided into several segments called intervals. The procedure used in systematic
sampling is presented below, according to Kumar (2014).
Table 3.1 is a step-by-step description of how the researcher used Systematic
Sampling method to calculate the number of articles to be analysed for the purpose of
this study.
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Table 3.1: Procedure Used in Systematic Sampling
Steps
Procedure
Step 1
Prepare the list of all elements in the study population (N)
Step 2
Decide on the sample size (n)
Step 3
Determine the width of the interval (k) = total population
sample size
Step 4
Step5

Using the simple random sampling (SRS), select an element from the
first interval (nth order)
Select the same order element from each subsequent interval.

Below is the systematic random sampling illustration for this study, based on the
recommendation above.
Table 3.2 below is a demonstration of how the researcher calculated the number of
newspaper articles to be analysed. It is an implementation of the instructions
displayed in Table 3.1
Table 3.2: Systematic Random Sampling Illustration
The study population is the leading newspapers based on distributorship = 6
The sample size for this study are the 3 newspapers to be studied = 3
The width of interval therefore is 6/3= 2. Therefore, every second article from, each
newspaper article will be analysed for this study.
The first interval will be the first article written on GMOs between the period of 2015
and 2019.
The 209 articles divided by 2, gives the researcher 105 articles to analyse for this
study.
Data Collection Instruments
This study used content analysis to examine selected articles, which were identified as
news, editorials, opinion pieces, and features between the years 2015 and 2019.
During this period, the National Biosafety Authority (NBA) granted approval for open
field trails for GM Cotton, Maize and Gyposophila. Additionally, Kenya’s deputy
president proclaimed that the government would lift the embargo on GMOs and the
president directed the ministries of health, agriculture, and trade, industry and
cooperatives to collaborate and develop a swift mechanism to resuscitate the
manufacture of cotton – including the opportunity to farm Bt Cotton (GM Cotton).
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Lastly, Kenya’s Cabinet chaired by President Uhuru Kenyatta approved the
commercial farming of Bt Cotton in 2019.
The researcher in this study consolidated all articles to be used in this study through,
accessing ISAAA’s newspaper article database. That is, the organization has a
database of all articles on agricultural biotechnology over the years. This was cross
checked with the online database of newspapers. Boolean searches were utilized to
sample the articles linked with agricultural biotechnology and genetic modification.
The search terminology included genetically modified organisms, genetic modified
crops, GM crops, GMOs, GM crops and their variants. Each selected article must
have in the slightest, one word relating to GM crops and the words/phrases in the
headline or leading paragraph. The researcher also visited the Nation Media Library
to access additional articles.
In selecting content analysis, a number of reasons were considered. First, it is the
most efficient means of studying framing on GMOs and the method is used to
determine the types and trends of frames, frequency and priming over the period
between 2015 and 2019. Other research methods such as surveys and questionnaires
ask predetermined questions that may limit respondents’ views while content analysis
accepts unstructured amounts of data where observers are able to make inferences. It
is also efficient for its ability to handle large amounts of information. Additionally, it
is a cost-effective method and the material required were easily available.
Types of Data
The research used secondary data for this study. Secondary data are sources of
information gathered by others not exclusively for the research question. Such sources
may include governments, regulatory bodies, public reports, items from the media and
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other channels published research and internal records generated by organizations
(Harris, 2001). This study used content from three daily newspapers in Kenya.
Unit of Analysis
“A unity of analysis is the smallest unit of content that is coded into the content
category. Thus, the unit of analysis may be a single word, a letter, symbol, theme,
news story, character, entire article, film, or piece of programme” (Prasad, n.d., p. 13).
Similarly, a sentence, a paragraph, news item or article comprising a symbol or a
theme, or a cluster of facts can also be a unit. Therefore, news item including a group
of facts can be coded into various classifications (Prasad, n.d.). Therefore, the unit of
analysis chosen for this study is the sentence in hard news, features, opinion pieces
and editorials. This unit of analysis was selected because of its potential to convey an
idea of a frame.
Categories
A category is a crucial element in content analysis. It assists the content analyser to
categorize the content of the publication or message. Additionally, each category
should deal with a lone variable to ensure the components in the variables are jointly
exclusive. A category system is mutually exclusive if the units of analysis can be
placed in only one category. Once a category is specified and a certain unit of analysis
is found in two or more classifications, then such categories need to be re-assessed so
that only single units of analysis can be dealt with. Categories ought to reflect the
purpose and objectives of the study to maintain a focus on phenomenon.
Categories could include phrases, metaphors, symbols, and keywords. Literature
review highlighted possible categories such as frequency, sources, tone, and
placement of articles.
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Frequency is the quantity of times articles on GM crops are published in each of the
newspapers to be studied within the given period. Sources identified included:
government, scientists, private entities, farmers, medical professionals, and nongovernmental organisations. Whereby tone of the headline was classified under
positive, negative, or neutral. Additionally, to the tone category, the researcher sought
to analyse the focus of the article. That is, safety, regulation, controversy, or
agriculture. Similarly, the benefit and risk perception articulated in the articles will be
analysed. The articles categorised as benefit if they make inference to increased
yields, reduced cost of farming, as well as safety to both human health and the
environment. Finally, an analysis on the placement of articles as well as the size of
article to determine priming. Coding sheet was used for this purpose as seen in
Appendix A.
Data Collection Procedure
The researcher obtained a research permit from Daystar University and the National
Commission for Science, Technology, and Innovation (NACOSTI). The researcher
also defined category boundaries with maximum detail. The rationale for a detailed
definition of the category boundaries is that ambiguity makes reliability difficult to
achieve.
Pretesting
The researcher conducted a pretest of the data collection instrument prior to the actual
study on a subset of the content population. The study therefore examined articles
appearing in the Standard Newspaper concerning GMOs between 2018 and 2019. The
results of the analysis were used to test identification of units and categories of
analysis and explanation of each. Poor definition of categories as well as insufficient
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coding and anomalies were corrected. The pretest sought to measure the reliability
and validity of the study.
Data Analysis Plan
The researcher entered data collated from each newspaper into a coding sheet and
classified the year, month, date placement of the sentence, and the categories to get
the data required for the sentence of the story. Thereafter, the data was processed and
analysed using Excel and the output in the form of tables (see appendices A and B).
Ethical Considerations
As the study involved interpreting data, analysis, and collection of the same, there was
high possibility of academic fraud. The researcher avoided this by not making up data
and or/purposefully having inaccurate conclusions and ensured that data was not
purposefully misrepresented. The researcher worked to avoid plagiarism in the study,
through acknowledging authors’ works by giving credit to their academic
contributions. The research did not copy and paste from other related documents. The
researcher neither worked at the NGO, ISAAA, mentioned in this study, or any media
houses in the country during the period of this study. The document was presented to
the Daystar University Ethical Review Board (ERB) as required where the researcher
was granted approval to commence the data collection process.
Summary
This chapter has laid out the research methodology employed in the study by
enumerating the units and categories of analysis, population, sample, and sampling
methods as well as the data collection and analysis plans to be used.
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CHAPTER FOUR
DATA PRESENTATION, ANALYSIS, AND INTERPRETATION
Introduction
This chapter presents analysis results of the content analysis conducted. It also
provides interpretation of the results and a summary of the key findings.
Analysis and Interpretation
Content Analysis Results
To examine the news media themes and frames used in the reporting of genetically
modified organisms the researcher conducted a content analysis from the Daily
Nation, the Standard, and the Business Daily newspapers for the period 1st January
2015 to December 31st, 2019. A total of 103 articles discussing matters GMOs were
collected and analysed: 46 (45%) articles were obtained from the Daily Nation, 34
articles (33%) from the Business Daily while the remaining 23 articles (22%) were
from the Standard newspaper. A more detailed presentation of the coverage of GMO
matters in the stated dailies between 2015 and 2019 is portrayed in Figure 4.1.
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Figure 4.1: Coverage from the Dailies throughout the Five Years
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From the coverage from the dailies throughout the five years (see Figure 4.1) its
observed that the Daily Nation consistently had more coverage of GMOs except in the
year 2016, whereas the Business Daily remained consistent in the publication of
articles on GM matters in all the years except 2016. In 2016, the Business Daily had
the highest number of articles published by the outlet. On the other hand, the Standard
newspaper had the lowest number of publications in comparison to the other two
newspapers save for the year 2015. The Daily Nation had the highest number of
publications, followed by the Business Daily and The Standard.
The researcher observed that in the years 2015, 2017, 2018 and 2019 there were
significant announcements made by the government with regard to the biotechnology
sector. Announcements such as the possible lifting of the ban, the start of national
performance trials for Bt Cotton and the approval by cabinet to commercialize Bt
Cotton in Kenya. All these events are considered significant to changing the trajectory
of the biotechnology sector in the country and would have a significant impact on
other sectors like manufacturing, textile, and economic industries. However, in the
year 2016, the Business Daily had its highest number of publications unlike any other
publication. Mostly covering the economic impact of biotechnology in the country
with reference to the 2015 announcement made by the Deputy President William
Ruto, to lift the ban on GMOs in the country.
Themes Observed
Themes are important to analyse because they allow researchers to narrow down and
better understand the matters important to audience members. To determine the
themes used in the reporting of GMOs, the research used a coding sheet with
predetermined themes from the reviewed literature on GMO framing. The
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predetermined themes included safety theme, regulation theme, informative theme,
controversy theme. The themes are defined in Table 4.1.
Table 4.1: Definition of Themes
Theme

Definition

Safety

Presents the safety of GMOs – for human and animal
consumption as well as its impact on the environment

Regulation

Discuss matters of law and regulation regarding GMOs

Informative

Presents information on GMOs whether scientific,
regulatory, educational, or current affairs. Without the
intention to persuade the audience for or against GMOs.

Controversy

Presents controversial events surrounding GMOs. These
include demonstrations, public disagreements, or actions
regarding GMOs

Economic

Presents discussions on GMOs from an economic point of
view. That is, how GMO products may economically
affect industries, livelihoods, and the finance sector

Among the themes identified from the articles, the safety theme was the most
prevalent theme at 46% followed by the regulation theme at 35%. The information
theme followed closely at 31% while the controversy and economic themes stood at
19% each. From this information, we infer that safety of GM products remains a
major concern. That is, if it is safe for human and animal consumption, as well as its
impact on the environment.
Safety remains a major concern for the public and hence journalists covered the issue
in majority of the articles. Similarly, the concern on regulation and if there are
sufficient laws and regulatory bodies in place to protect the citizenry from the
production and import of harmful GM products. Additionally, these are concerns that
ordinary citizens must contend with, as they may not have sufficient information or
understanding of biotechnology or the products in question and are relying on the
government to protect them through regulation.
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Table 4.2 gives a visual representation of this information. It is important to note that
a majority of the articles had more than one theme presented.
Table 4.2: Themes Observed in Newspaper Articles
Theme
Frequency
Safety
47
Regulation
36
Informative
32
Controversy
20
Economic
20
Total
155

Percent
30
23
21
13
13
100

The safety theme, which was the most prevalent theme used, mainly focussed on the
safety of consumption of GMOs on human and animal health. This included
discussions on chronic illnesses like cancer. Additionally, presented were discussions
on the impact of GMOs on the environment. On the other hand, some articles
presented that there is in fact no scientific proof that GMOs cause illnesses in human
beings or animals alike. Regulation appeared to be an equally dominant theme due to
the role of regulations and laws to manage the biotech industry. That is, how the laws
in place regulate the production, commercialization, and introduction of biotech
products. In essence, the public relies upon government regulation to manage safety
of biotech products. As of now, there is a ban of GMOs in the country, but legislation
can change that. The following example demonstrated the use of the safety theme.
Over the last 20 years there have been negative environmental impacts
associated with increased use of chemicals and fertilisers in some cases
leading to high soil acidity and high level of chemicals residual in fruits and
vegetables, which have been associated with rising cases of terminal ailment
like cancer. This is enough evidence to continue the GMO ban that
commenced in 2012. (Maina, 2018, p. 5)
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The regulation theme was observed in articles that discussed the laws that govern
GMOs in Kenya and other countries. In the Kenyan context, the discussions in the
articles touched mainly on the ban of GMOs, effected in 2012 and currently stands.
Some articles presented that the ban on the products should be lifted while others
argued that the ban should remain in force due to the ongoing global debate on safety
issues. On the one hand, some articles presented that the ban was a hindrance to the
advancement on research on biotechnology. Mostly affected are institutions of higher
learning and research organizations like the KALRO and, therefore, an impediment to
innovation.
While on the other hand, some writers presented that the new laws should be put into
effect to govern the production and commercialization of GMOs in the country to
allow for relevant innovation without compromising on the safety of Kenyan citizens.
The following example demonstrated the use of the regulation theme. “Parliament
wants the ban on importation of GMOs to remain in force until new legislation is put
in place to ensure safety of GM food for human consumption” (Andae, 2016, p.2).
The above quote demonstrates scepticism about the safety of GMOs by Kenya’s
parliament. Perhaps a display of misconceptions and a lack of comprehension about
what GMOs are and the processes of manufacturing. Consequently, displaying a
distrust of the products and its potential impact on human and animal health upon
consumption. It also demonstrates the reliance on regulation to keep the biotech
products at bay. That is, another way in which law makers and the public manage
doubts about the safety of the products.
With the information theme, new developments within the biotechnology sector were
presented in the articles. This information could be current affairs on the progress of
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research, new developments with regard to legislation and scientific breakthroughs.
The information presented within this theme was often neutral and did not seek to
convince the reader to take a side on the debate of GMOs. It was simply information
that could be used to assist in taking a decision on the matter. The following
demonstrated the use of the information theme “currently the country produces an
average of 25,000 bales against a demand of 200,000 bales of lint, with a deficit
covered through imports from Uganda, Tanzania, and the Far East to support the
Export Processing Zone (EPZ)” (Andae, 2019b, p. 12).
Controversy theme presented the debate on GMOs whether through reportage of
demonstrations, public disagreements of law makers/opinion leaders on GMOs, or
physical distraction of property by either anti-GMO groups or pro-GMO groups. The
following demonstrated the use of the controversy theme:
French farmers destroyed a total of 18,000 hectares of rapeseed, more than
double the area initially expected, following the discovery of a non-authorised
genetically modified organism (GMO) in seeds, German group Bayer said.
Bayer said the cause of the contamination of the seeds was still unclear and
internal investigation was continuing (Reuters, as cited in Business Daily,
2019, p. 12).
The above quote is a representation of how the distrust of multinationals increases
among anti-GMO groups and the public. Consequently, creating a perception that
they cannot be trusted. This is an example on the ongoing debate that occurs on a
global scale. Economic theme presented the reader with information on GMOs from
the perspective of elements that affect the economy of the country. For example, how
the agriculture and textile industries are affected by GMOs because of GM Maize and
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GM Cotton respectively. This discussion also touches on job opportunities and losses,
funding opportunities from International non-governmental organizations (INGOs).
Additionally, information on economic gains and losses farmers would experience
and how that would affect the national food basket. The following demonstrates how
the economic theme was used “Kenya spent Ksh. 245bn on food import in 2017, the
highest ever” (Andae, 2019a, p. 12).
Categories of Frames Presented
The researcher sought to identify the frequency of ‘risk’, ‘benefit’ or ‘neutral’ frames
used in the articles within the period of 2015 and 2019. Additionally, to identify the
phrases used in each category throughout the articles. From a total 103 articles, the
benefits of GMO were presented 52 times (53%), while the risk of GMOs was
portrayed 12 times (12%). Articles that did not out rightly present either risks or
benefits or presented both categories totalled to 34 (35%), as portrayed in Figure 4.2.
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Figure 4.2: Frames Observed in Newspaper Articles
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The findings shown in Figure 4.3 demonstrate how the varying categories of frames
changed over the five-year period. The ‘benefits’ frame steadily increased from 2017
through to 2019 while the ‘neutral’ and ‘risks’ frames fluctuated for the period of
2015 and 2019.
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Figure 4.3: Frames Observed by Year

The benefits of GMOs seem to have been a point of greatest focus during the period
of study, as shown in Figure 4.2. Additionally, the focus on benefits of GMOs
increased steadily since 2016. This could be attributed to the progress of research,
development and accessibility of the technology locally and the government intention
to introduce GMO products into the country, such as cotton. For example, the cabinet
approval in December 2018 for the commercialization of GM Cotton.
Examples of benefits frames that were repeated severally through the years include
tolerance to drought, pest resistance, resistance to diseases, higher yields, boost food
security, end hunger, reviving ailing cotton sector, boost textile industry, increase
productivity, higher quality produce, improve food production, reduce the use of
pesticides and other chemicals, and crop is superior.
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The frames mentioned in the list, inadvertently address the concern of food insecurity
in the country. That is, phrases like tolerance to drought, pest resistance higher yields,
boost food security and improving quality of food all address a key element of
fighting hunger in the country. Therefore, articles that used these frames indirectly
stated that GM crops could address the food shortage in the country. Seeing as food
insecurity is a concern for most of the Kenyan populace, these elements make
biotechnology appear as the panacea to hunger in the country.
Additionally, over the recent past, pests, such as the Bollworm and the Fall army
worm have ravaged cotton and maize farms respectively across the country. Crop
losses caused by the infestation of the African bollworm has amounted to 50% of loss
of cotton and pigeon pea crops. Similarly, the pest has caused the loss of up to 20% of
sorghum and millet crops. The loss of the cotton crop of farms across the country
because of the pest infestation was the driving force behind the abandonment of
cotton farming which was detrimental to the textile industry in Kenya. This
accompanied by other challenges like climate change and drought over the years.
Therefore, thousands of farmers and workers in the textile industry lost their sources
of income and were forced to seek other opportunities to make ends meet. These
challenges perhaps the reason we see frames like pest resistance, and resistance to
disease used frequently.
Frames like higher quality produce, improve food production, increase productivity,
and decrease use of chemicals give insight into the challenges farmers and consumers
face. Use of chemical, low productivity and low quality of produce give inference to
the economic impact because chemical usage can be quite expensive and impacts the
quality of food. Organic produce is preferred in today’s market when compared to the
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produce that has been doused in chemicals. This has financial implications on the
farmer.
From an economic perspective: frames included, increase profits, create jobs,
increased earnings for the farmer, attract a raft of incentives like tax breaks and donor
aid. Following is an example in which a positive frame was presented in the Standard
newspaper “…Bt Maize reduces the need for frequent drenching with expensive
chemical sprays that are harmful to humans and the environment,” (Ombuor, 2015, p.
12).
These frames also infer that an increase in productivity and a reduction in production
costs could make food accessible and available to more people, therefore addressing
food shortage in parts of the country. From an economic standpoint, food insecurity
could be addressed. These frames attempt to sway the reader to believing that possible
adoption of GMOs could alleviate this problem.
On the other hand, example of negative frames used within the period of study
include: harmful to humans and animals, threats on the environment, fitness of GMOs
on human health remains unknown, farmers lack choice of seed ownership,
inconclusive scientific data, contamination, and GM is controversial. An excerpt of
the negative frame:
“Over the last 20 years there have been negative environmental impacts associated
with increased use of chemicals and fertilisers in some cases leading to high soil
acidity and high level of chemical residual in fruits and vegetables, which have been
associated with rising cases of terminal ailments like cancer. This is enough evidence
to continue the GMO ban that commenced in 2012” (The Standard, 2018, p.15).
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This excerpt highlights concern of the perceived harmful nature of GMOs on human
and animal health, as well as the impact it has on the environment. This theme,
questioning the safety of GMOs is replicated throughout the study. It appears to be the
dominant frame when GMOs are discussed whether by lawmakers, journalists,
farmers or ordinary citizens. The use of chemicals and fertilisers on crops is often
associated with terminal diseases upon human consumption. A theme that has
surfaced severally in this study.
Moreover, the above excerpt also demonstrates misinformation on GMOs, as it
suggests that farmers only use chemicals and fertilisers on GM crops, which is not the
case. In fact, the current ban on GM products in the country does not touch on the use
of chemicals and fertilisers. Therefore, suggesting that these are mutually exclusive. It
is interesting to note that safety is a dominant theme and yet in Figure 4.2 the benefits
frame appeared to be the highest and increased over time. Though it may seem
contradictory, it appears that even as the articles tackled safety; benefits of the same
products were presented. In some cases, presenting the benefits while simultaneously
addressing some of the safety concerns.
The negative frames appear to have the opposite effect on fighting food insecurity in
the country. That is, they suggest that GMO foods are not suitable for consumption by
humans and animals. This means that they do not offer a solution to food shortage,
perceived poor quality of food due to excessive spraying of crops using chemicals and
detrimental attacks on crops by pests. These frames dispel the notion propagated by
pro-GMO people that genetically modified crops can solve food insecurity in Kenya.
With the neutral frame, articles often presented both sides of the coin that are the
benefits and risks that come with GMOs or are not frame specific. The following
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statement is an example of neutrality. “The government has to ensure that necessary
safety measures are put in place while equally encouraging and supporting the
development of this technology (Andae, 2016, p. 5).

Headline Frames
Similar to the frames used in the content of newspaper articles, the researcher sought
to analyse the frame that the headlines took. That is, if they out rightly portrayed
GMO matters in a positive or negative way or took a more neutral angle. A headline
is the main title of a newspaper story printed in large letters and often in bold at the
top of a story. This title gives an idea of the contents of the story and often gives the
first impression of the story. Additionally, to present the frequency of the various
frames, the researcher will give examples of headlines used. The findings are as
shown in Figure 4.4

Positive

Negative

Neutral

Figure 4.4: Frequency of the Headline Frame
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The findings indicate that within the period of 2015 to 2019, 27 (26%) headlines
presented GMOs in a positive light, while 17 (17%) headlines portrayed a negative
view of GMOs. The remaining 59 (57%) headlines neither presented GMOs in a
positive nor negative light, as seen in Figure 4.4.
Frequency of the Various Frames from a Year-to-Year Perspective.
Figure 4.5 shows the frequency of the various frames from a year-to-year perspective.
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Figure 4.5: Frequency of Headline Frames by Year

The following are examples of headlines that took a positive frame: “Africa takes a
fresh look at GMO crops as drought blights” (Business Daily, 2016 p. 13). Also
“Boost for textile industry as GMO cotton planting starts” (The Standard, 2018 p.12)
and “Why Bt-cotton will solve farmers woes” (Daily Nation, 2017 p. 30). All these
headlines communicate to the reader that there is benefit found in GMOs. Words like
boost, increase, and solve would often be used not only in the headlines but also in the
content of the articles.
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Similarly, negatively framed headlines sought to inform the reader that there was need
for concern when it came to GMO matters. For example, “Experts oppose genetically
modified cotton over safety” (Daily Nation, 2018, p. 16). “Kenya at risk of losing
funding for GMO crops development” (Business Daily, 2019, p. 12). “Shun GMOs
for our health and environment’s sake (The Standard, 2018, p. 27). Headlines with a
negative frame communicate that there is cause for concern where matters GMOs are
discussed as seen in the examples presented. The reader therefore may form a
negative attitude about GMOs from the onset. Prior to reading the articles. It is
important to note that although the positive frames stood at 26%, the negative frames
followed closely at 17%, the margin between the two is very small. This suggests that
there remains a lot of work to be done to shift mind-sets around GMOs in Kenyan
populace.
On the other hand, headlines that take a neutral angle on matters GMOs unlike the
positive and negative frames may not out rightly communicate the nature of the
contents in the article. That is, the reader may not be able to tell if the article will
present risks or benefits of GMOs. This may allow readers to consume the
information without a preconceived perspective of GMOs. The following are
examples of neural headlines. “Kalro introduces a new cotton variety in Busia
(Business Daily, 2018 p. 11). “Kenya moves to lifting GM crops ban” (Daily Nation,
2019, p.3-7) and “cabinet keeps Kenyans guessing on GMO verdict” (The Standard,
2019, p. 15). The headlines on their own do not communicate the risk or benefit of
GMOs as demonstrated by the examples presented.
Sources Cited
The researcher sought to identify the sources cited by journalists. The sources cited
might in certain cases affect the manner in which an article is written. As well as
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informing the frame. For example, anti-GMO activists if cited are more likely to
highlight concerns that surround GMOs, while pro-GMO groups are likely to
highlight the perceived benefits that come with GMOs. In order for a reader to make
informed decisions, it is important that an article present neutrality. That is, to present
both sides of the debate and offer enough information to allow a reader to make their
own decisions. Even experts in the relevant fields may present varied frames possibly
informed by their agenda. For example, a scientist in the field of GM Cotton may
present only perceived benefits and fail to tackle potential risks during an interview.

However, due to time and space limitations, presenting both sides of the debate may
not always be possible due to time and space limitations. In addition, newspapers also
give the public platforms to air their points of view through sections like opinion
pieces and letters to the editor where there is freedom to present their perspectives
whether backed up by facts or otherwise.
Sources often cited in these articles included: state corporations, government, INGOs,
academia, private sector and farmers. Below is a brief description of the
aforementioned sources.
Table 4.3: Description of Sources
Sources
State Corporation

Definition
This is a body established under an Act of parliament
to carry out a government mandate. The body
functions independently from the government and has
its own leadership. For example, KALRO and NBA

Government

The system governing an organized community like a
state/country

INGOs

International non-governmental organizations. This
work independent of the government to influence
government with a specific goal or to provide a service
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Academia

This category represents scientists, researcher, and
experts in the given field

Private Sector

A section of the economy, which is owned by private
groups usually as means of enterprise for profit

Farmer

This is an individual engaged in agriculture

From the 103 articles analysed for this study, the researcher found that INGOs were
cited 34 times (33%), while farmers were cited 11 times (11%). The government and
state corporations were cited 38 (37%) and 44 (43%) times respectively while the
private sector was sought out 14 (14%) times. Finally, scientist and researchers all
members of the academic fraternity were cited 24 (23%) times, as portrayed in Figure
4.5.

14%
20%

INGOs

9%

Farmers
7%
State Corporations
Government
Private Sector

23%

Academia
27%

Figure 4.6: Categories of Sources Cited

In this case most of the time the state corporations mentioned included KALRO,
NBA, National environment management authority (NEMA), Kenya Plant Health
Inspectorate Services (KEPHIS) and the National Drought Management Authority to
mention a few. Government representatives mostly cited included ministers of
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agriculture, the President Uhuru Kenyatta, and Deputy President, Dr. William Ruto.
Other ministries included industry, trade and cooperatives.

Additionally, governors and senators from various counties were sought for
comments. Similarly, INGOs that appeared severally throughout the aforementioned
years included Africa agricultural technology foundation (AATF), Bill and Melinda
Gates foundation, United Nations Food and Agriculture, World Health Organization
(WHO), International Food Policy Research Institute (IFPRI) and the European Food
and Safety Agency among others. Groups that fall under the private sector category
included multinationals like Bayer and Monsanto. While locally, journalists cited
industry players like Rivatex representatives.

Whereas academia included researchers and scientists attached to universities. For
example, Alliance for science fraternity of researchers attached to Cornell University,
researchers and lecturers attached to University of Nairobi, Moi University and Embu
University were also cited during the period of study. Journalists also sought the
opinions of farmers and breeders as crucial players in GMO farming. They would be
affected by any decisions made in the industry.
An example where a scientist from a state corporation was cited: “Kenya is losing this
technology, probably to Nigeria because the donor is not going to pump more money
into this research when the current policy has barred commercialisation,” says James
Karanja, lead scientist at Kalro (Andae, 2019a, p. 12). Here, the expert is
communicating that the hindrance caused by the ban, is an impediment to donor
funding as well.
Type of Article

60
Library

Archives

Copy

Daystar

University

Repository

This study also sought to identify the types of articles that were published within the
stated period. The categories of articles included news stories, feature stories, letters
to the editor and opinion pieces. Findings show that there was a total of 63 news
stories published, 63 feature stories, 49 opinion pieces and 6 letters to the editor
Therefore, news and feature dominated the number of articles published within the
five-year period. As represented in Figure 4.6.

35%

35%

3%
27%
N.S

L.E

O.P

Features

Figure 4.7: Types of Articles
Size of Articles
The size of the articles was taken into consideration as a key component in
determining how important a story is. The size of an article in print media,
communicates the importance of the content within the article. That is, stories given a
full page, is of great importance when compared to that written in a paragraph or
column. The study categorised stories on whether they were published on a full page,
half page, quarter page, columns, or paragraphs.
Also, when readers are perusing through newspapers, they will often be drawn to
those accorded more space. Feature articles are often given more space than other
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types of stories namely news stories, opinion piece and letters to the editor. Audience
members may perceive feature stories to be those which have taken a deep dive into a
particular matter. Therefore, are better researched and seek to represent all sides of the
story. In this case, a majority of feature stories were accorded two pages.
Findings of this study showed that full-page articles took up 18% of the publications,
while half-paged articles totalled 32% of the articles. Additionally, quarter paged
articles took up 19% of the articles whereas 14% were columns. Finally, 5% were
merely paragraphs and 12% were feature stories, which took two pages as represented
in the Figure 4.8.

12%

18%

5%

14%

32%
19%

Full
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Quarter

Column

Paragraph

Two pager

Figure 4.8: Size of Articles

Summary of Key Findings
Content Analysis
The study focussed on three daily newspapers in Kenya between the period of 2015
and 2019. The study sought to establish the number of articles published on matters
GMO. From the 103 daily newspapers analysed for this study, the Daily Nation had
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the highest number of publications on GMOs at 46%, followed by the Business Daily
which stood at 33% and The Standard newspaper at 22%.
Themes of Articles
Themes are important to analyse because they greatly influence the information being
shared. Consequently, the audience is likely to develop perceptions, attitudes and
beliefs based off these themes. Among the themes analysed were Safety, Controversy,
Information, Economic, and Regulation. The study therefore revealed that the safety
theme was the most prevalent one at (46%) followed by the regulation theme at
(35%). The information theme then followed at 31% while the controversy and
economic themes each stood at 19%.
Frames of Articles
The benefits frame was dominant throughout the articles at 53% while 35% of the
articles analysed presented neutrality by presenting both categories and none of the
categories. That is, the journalist did not present the reader with a risk or benefit of
GMOs allowing them to derive their own conclusions from the content. Finally, 12%
of the articles presented risks of GMOs.
Examples of benefits frames that were dominant included tolerance to drought, pest
resistance, resistance to diseases, higher yields, boost food security, end hunger,
reviving ailing cotton sector, boost textile industry, increase productivity, higher
quality produce, improve food production, reduce the use of pesticides and other
chemicals, and crop is superior. From an economic perspective: frames included,
increase profits, create jobs, increased earnings for the farmer, and attract a raft of
incentives like tax breaks and donor aid.
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On the other hand, example of negative frames include harmful to humans and
animals, threats on the environment, fitness of GMOs on human health remains
unknown, farmers lack choice of seed ownership, inconclusive scientific data, and
words like contamination.
Frames of Headlines
Analysing headlines is also crucial to this study because allows a reader to develop a
perception about a subject matter before they read the contents of the article.
Therefore, the headlines took either a positive, negative or a neutral tone towards
GMOs. A majority of the headlines took neither a positive nor a negative tone
towards GMOs at 59%. While 26% took a positive tone towards GMOs. The
remaining 17% of articles negatively portrayed GMOs.
Sources Cited
Sources cited were categorised into the following: State Corporations, Government,
Academia, Private Sector, Farmers, and INGOs. Each of these sources, communicated
with their own agendas. For example, multinational companies whose main priority is
making profits are likely to have used economic frames and would communicate
based on their agenda. Throughout the period of study, State Corporations and the
Government were cited at 43% and 37% respectively standing at the most cited
groups. This was closely followed by INGOs at 33% and Academia at 23%. Finally,
farmers were cited in 14% of the articles.
Types of Articles
Types of articles were categorised into the following: news stories, letters to the
editor, opinion pieces and feature stories. News stories reported occurrences deemed
of importance, whether based on an event or announcement. While letters to the editor
and opinion pieces are articles written by interested members of the public whether
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players in the biotechnology field or not. For example, pro-GMO or anti-GMO
activists or members of the public interested in the debate at hand. These articles may
or may not have been based on scientific facts. Lastly, feature stories. These stories
are deep dives into a subject matter. They are perceived to be well researched and to
represent all sides of the debate. They take more time to research and are often
accorded more space due to the amount of information published.
The findings from this study indicate that 35% of articles analysed were news stories
and another 35% were feature stories. While opinion pieces took up 27% of the
articles published and the remaining 3% of articles, were letters to the editor.
Size of Articles
The size of articles in print media matters because it suggests to the reader the
importance of its content. Often stories considered to be of uttermost importance are
given priority in terms size of the article. Full-page articles will also often be among
the first few pages in a newspaper. The categories analysed in this study include full
pages, half page, quarter page, columns and paragraphs. Additionally, there are stories
that would be given two pages, namely feature stories. Findings of this study showed
that full-page articles took up 18% of the publications, while half-paged articles
totalled 32% of the articles. Additionally, quarter paged articles took up 19% of the
articles whereas 14% were columns. Finally, 5% were merely paragraphs and 12%
were feature stories.
Summary
The chapter provided a detailed analysis of the data collected through content analysis
of newspaper articles to answer the research questions. It included the content
analysis results, themes observed, frames presented, frames of headlines, sources
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cited, size of articles, types of articles and key findings. The next chapter discusses
findings, provides conclusions and recommendations for the study.

CHAPTER FIVE
DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS
Introduction
This chapter discusses the key findings of the research based on the objectives of the
research, presents recommendations, and highlights the areas of further research.

Discussions of Key Findings
News Media Frames on Genetically Modified Organisms
According to Corbett and Durfee (2004) majority of the population acquired scientific
knowledge from the media rather than scientific publications or engagements with
scientific institutions. Marks et al. (2007) presented that insight on news frames, and
the events that push them, gives some comprehension into long term development of
public perception as affected by news.
The following are frames used according to the framing research conducted on
Genetically Modified Organisms between 2015 and 2019 on three daily newspapers
namely the Daily Nation, the Business Daily and the Standard Newspaper.
Newspaper articles analysed presented the ongoing debate on GMO, its risks, and
benefits from various themes. Content analysis identified the use of these themes,
namely safety theme which was the most prevalent at 46%. Regulation stood at 35%
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closely followed by information at 31%, while controversy and economic themes each
stood at 19% coverage. Additionally, the risks, benefits and neutrality of articles was
analysed. Within the given period, the researcher found that there was a higher
number of articles that had the benefits frame at 53% while the neutral frame was
presented in 35% of the articles and the remaining 12% presented risks of GMOs.
Though Jiang, Anderton, Ronald, and Barnett (2018), poised that media framing of
agricultural biotechnology changes over time, the above findings coincide with results
from a study conducted by DeRosier et al. (2015) in 2012, who similarly found that
articles contained more references to benefits than to risks of GMOs. The study was
conducted shortly after the release of the controversial Seralini study whereby the
researchers found that the publication affected the coverage of alleged threats of
biotechnology. However, it did not have an impact on the coverage of benefits.
Journalists through media interpret and report information that may frame the public
debate about biotechnology, because framing makes sense of relevant events,
suggesting what is an issue (Marks, Kalaitzandonakes, Wilkins, Zakharova, &
Ludmila, 2011); (Gamson & Modigliani, 1989). Therefore, phrases, such as higher
yields, pest resistant crops, disease resistance, less use of chemical spraying, and low
input costs in the context of GMOs in this study have been used to portray perceived
benefits of GMOs. Whereas phrases such as harmful to human and animal health,
danger to the environment and contamination have been associated with the perceived
risks of GMOs according to the newspaper articles.
It is, therefore, important to analyse and understand framing because of its potential to
influence the national debate on whether to adopt GMOs or not due to the ability of
perceptions and attitudes formed when the public is consuming this information. The
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three dailies cited state corporations (43%) most often, followed by the government
(37%), INGOs (23%), academia (23%), the private sector (14%), and finally the
farmers (11%), in that order. In some instances, in articles where journalists cited the
government, the frame presented was perceived benefits of GMOs. Whereas, in
instances where the private sector was presented, the article mainly took an economic
frame. With references to job creation, withdrawal of funding, access to tax breaks,
cost implications were used. On the contrary, in most instances where farmers were
cited, the frame was more often neutral. Members of the academic fraternity often
presented neutral information. Moreover, defending the need for research and
development of the technology. On the contrary, DeRosier et al. (2015) presented that
the previous study indicated that government was the most cited source followed by
scientists and NGOs.

Frequency of Coverage on Genetically Modified Organisms
With 103 articles analysed for this study within a period of 5 years, media outlets
published an average of 20 articles in a year. This is derived from dividing 103 by 5.
Furthermore, with 365 days in a year and 20 articles published in each year, one can
calculate the frequency by dividing 365 by 20. This gives us an approximation of one
article published every 18 days. Though these results allow us to put publication into
perspective, it is not an exact representation of the occurrences. This is because in
some years, coverage was significantly less than in others. There is also a higher
probability of a cluster of publications surrounding an event rather than an article
published every 18 days.
Furthermore, McCluskey et al. (2016), poised that the frequency and framing of
articles is triggered by media attention to events – both local and international. Some
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of which could be considered controversial. Meaning that in most cases, articles were
written and published following relevant events on the subject matter. It is important
to define events for the purpose of this study as a thing of importance that takes place.
This includes but is not limited to an announcement, a social occasion, or a
publication. Moreover, the news outlets published a majority of these articles
following various events. Similarly, memorable events can influence the framing of
GMOs in news media. For example, DeRosier et al. (2015), purported the publication
of the Seralini study was considered a major event in agricultural biotechnology,
influenced the framing of GMOs to increase perceived risks, in Kenya. This was
however not the case internationally.
Similar to Marks et al. (2007), those memorable events can have an effect on media
reporting. Events that may have triggered publication of articles included
announcements by government, state corporations, or scientists and members of the
private sector, social occasions like demonstrations of anti-GMO activists, or the
academic fraternity. In addition, international events like the declaration of bans or
legalization of GMO products in other countries.

A majority of articles triggered by events were news articles whereas opinion pieces
and letters to the editor in many cases did not precede an event. Feature stories
however, in some cases seemed to have been influenced by an event. Articles that
took the economic theme were often triggered by an announcement by players in the
private sector or governments of other countries. Consequently, events appear to be a
major influence on frequency of coverage in Kenya.
The Link Between Framing, Priming and the decision to adopt or not Adopt
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The findings of this study suggest that there is a link between framing, priming and
the decision to adopt GMOs in the country. Albeit there was a high number of articles
published with an emphasis on the benefits of particular GMO crops (as seen in
Figure 4.2), concern over the safety of GM products dominated print media content in
this context as seen in Table 4.2. With the safety frame appearing in 46% of the
articles analysed in this study. Moreover, the function of regulation to manage safety
concerns then rose to the forefront. With the regulation frame taking up 35% of the
articles studied. The results of this study demonstrate that coverage of GM matters is
a representation of the perception of GMOs by a faction of the population. These
perceptions are then reflected in publications, therefore influencing the public to
hesitate on matters adoption of GMOs.
Framing
The phrases and words used in the publications analysed during this study, reflect a
perception of GM products in Kenya. This is because often the articles are based on
events, announcements and, but not limited to the opinions of contributors to the
debate. Whether anti-GMO activists, scientists, law makers, students, or researchers.
Therefore, the frames may give an indication on whether GMOs should or should not
be legalized in the country.
Findings from this study revealed that there was a steady increase in the use of
benefits frame over the period of the five years studied. This while, safety remained
the dominant theme as demonstrated in Figure 4.3. One way this was tackled was
through promoting the benefits of GM products, while simultaneously addressing
safety concerns. For example, concern on the use of chemical sprays and fertilisers
and their impact on human health could be addressed by stating that in fact, farmers
spray 75% fewer times on GM products. Therefore, lowering the cost of farming and
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making them safer than crops that still require a lot of spraying. In this way, the
journalist has promoted the positives of GMOs while addressing the safety theme,
decreased spraying with the added benefit of lower production costs.
Moreover, the steady increase of articles presenting perceived benefits of GMOs in
Kenya could be linked to the government effort to revive the ailing textile industry
through boosting cotton production, an effort that can purportedly only be done using
commercialization of GM Cotton. An act that could lead to more job and economic
opportunities for the public. These events linked to the concerted effort by
government to re-introduce GM products led to an increase in publications. Therefore,
sharing information to the public on the benefits could aide in changing the perception
held by the public on GM products. Figure 4.5 illustrates that state corporations were
the major contributors to the articles published at 27% followed closely by the
government at 23%.
The place of framing in tailoring messages so that it can resonate with the core values
and assumptions of others is evident in this study. Consequently, mass media can play
the role of actively influencing public opinion about science related subjects (Jiang et
al., 2018). Studies have shown that newspaper coverage of GMO in countries like the
Philippines, United States and the United Kingdom is characterized as having drama,
controversy, and debate between potential risks and perceived benefits add Jiang et al.
(2018). Similarly, this study highlights the debate on the potential safety risks and
perceived benefits of GMOs in Kenya. The focus on debate and argumentation and
controversy may cause a lack of confidence in the safety or usefulness of GMOs
among the Kenya public.
Priming
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The placement of these articles, the type of articles written, and the headlines used
also played a crucial role in giving first impressions on the importance and perception
of the subject matter. Figure 4.5 illustrates that most headlines used during this period
had a neutral tone at 57% followed by those with a positive tone at 27%. These means
that the audience members had to read the article before forming a perception on the
subject matter. Secondly, the placement of these articles also plays an important role
in communicating to the audience on the importance of the matter. That is, stories that
take on the first few pages of the article are deemed of most importance. It is
important to note, that most articles studied showed that a majority were in fact news
articles. That is, articles reporting happenings, announcements, events regarding the
subject matter. This is when compared to opinion pieces or letters to the editor which
are opportunities given to the public to share their opinions whether factually true or
false.
Similarly, the size of the article with respect to how much space it is accorded, also
communicates how important the content is. That is, articles given a full page are
deemed to have content that is of high importance versus that which is given a column
or a paragraph. Feature stories, though may have been triggered by an event, are often
more in depth and often include various players in the sector to give a better
perspective on the subject at hand. Journalists are given a bit more time and space
with feature stories than news stories.
Framing and priming play an integral role in forming attitudes towards various
subjects. In this case, agricultural biotechnology, or GMOs. Because a majority of the
public interact with science-based topics through mass media outlets like newspapers,
their perceptions are formed based on what they read and perceive from publications
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(Ruan, Yang, & Jin, 2019). Therefore, the public’s views and attitudes can be seen as
a reflection of how they are covered in newspapers. This study has shown that there is
more to a publication than a journalist putting together an article. Elements such as
the sources cited, the events that led up to the publication, the journalists
understanding of the technology, time and space limitations play an important role in
how the article is written.
However, in the case where a reader just wants to know what the experts think or say,
then they ingest the information as is and therefore their perception is fully formed
based on the information presented to them. Biotechnology is a complex science and
for a majority of the public, their reliance is on scientists, researchers and the
government to tell them what to think.
Because framing and priming is also affected by sources cited and events perhaps the
increase in positive framing has a direct correlation to government effort to
commercialise GM products in Kenya. Therefore, in order to sway public opinion
towards acceptance of GMOs then, articles publish perceived benefits as opposed to
potential risks. If there was, need to sway public opinion against GMOs then,
publications would focus on potential risks of GMOs as well.
Framing and Food Security
The delineation of food security has evolved over time. The concept originated in the
1974 during the World Food Conference held in Rome, Italy by the United Nations.
During this conference food security was first defined with reference to supply of
food. That is, assurance of availability and stability of prices for basic foodstuff. It
later evolved to include the balance of demand and supply. That is, access to basic
foodstuff at all times. Thereafter, it included access to food at an individual and
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household level (FAO, 2006). For the purpose of this study, food security was
described as access, availability and affordability of basic foodstuff at an individual
and household level at all times.
In Kenya, Maize is the main staple food among the urban poor and richest
households. Maize production in the early 2000s stood at approximately 2.4 million
metric tonnes against a national demand of 3.1 million tonnes. With the nation's
populace projected to have risen to 43.1 million by 2020, the maize demand in Kenya
is likely to rise to five million metric tonnes. Based on this, the country could
experience a significant maize deficit of up to 1.2 million metric tonnes, leaving a
portion of the population unable to access the staple food.

From the frames listed in chapter four as appearing frequently, the researcher
observes the linkage between said frames and food security. That is, from the data
collated, phrases like higher yields, boosting food security, ending hunger, increasing
productivity, producing higher quality food, improving food production, tolerance to
drought, pest resistant crops, and superior crops, point towards the effort to eliminate
food shortage and improve the quality of food.
These frames appeared consistently throughout the five-year period, indicating that
these aspects of agriculture are deemed to play a vital role in addressing food
insecurity. They also appear consistently in tandem with the discussion on GMOs due
to the belief by some factions of the biotechnology industry that this technology can
address food insecurity. It is important to note, that even the discussions on the safety
of GMOs on human and animal health, ultimately affect the outcome on addressing
food shortage concerns. Additionally, regulation on GMOs in the country equally
affect the efforts towards addressing food shortage in the country. Since an embargo
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on GMO products can curtail the said efforts to provide solutions to food shortage and
production of low-quality food due to excessive spraying of chemicals.
Though these perceived benefits of GM crops seemingly provide the solutions to
addressing food shortage, the concerns on safety on the same could present an
impediment to solving food insecurity due to a mistrust of the products and a lack of
comprehension on the process developing GM products. Additionally, regulation
based on probable threats and perceived benefits could add to the problem. According
to the economic review of agriculture 2007, 51% of the Kenyan populace lack access
to enough food. This accessibility to food is closely correlated to poverty which rests
at 46%.
Conclusions
Findings of this study have revealed that news media frames contribute to the
formation of individual frames that characterise the understanding of GMOs among
individuals. These frames can be a mirror image of news media frames. However, the
debate surrounding GMOs may in fact contribute more to uncertainty on the matter
than drawing definite conclusions. The information provided by the media greatly
contributes to shaping the understanding of GMOs among the public. The use of
various media frames and priming can influence the understanding of media
information among the readers as well as communicating how important some issues
are when compared to others. Therefore, media information cannot be fully relied
upon for accurate and objective information on GMO matters. Additionally, experts
and other awareness initiatives should supplement information from the media with
other sources of data such as trainings.
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With regard to the possible adoption of GMOs in Kenya, we see the link between
media coverage and the decision to adopt GMOs. This is due to the influence that
media has in developing perceptions for or against GMOs. Though some may argue
that newspaper content influences our perceptions on matters, others suggest that
newspaper content is in fact a reflection of the public’s attitudes and perceptions
regarding the subject matter. This study revealed that newspaper media has played a
crucial role in perpetuating perceptions, whether true or false. This in turn affects the
decision to adopt or not adopt GMOs in Kenya.
Recommendations
The number of newspaper articles discussing GMO during the selected study period
indicates that print media gave adequate coverage to GMO issues based on events.
However, despite this coverage, there is still an information gap, creating a need for
more objective and well-rounded coverage, for the purpose of making well informed
decisions. What we see based on this study, is the interference of frames based on
elements like; sources cited and ongoing events. There, however, does not seem to be
balanced coverage on the same. This is in addition to the need for more information
on GMOs and training mitigation that reveals a lack of adequate information to
facilitate better understanding of the potential risks and perceived benefits. Therefore,
in view of the above findings the study makes the following recommendations.
1.

Print media needs to balance their reporting of events and the publication of

scientific and expert information on GMOs to facilitate an accurate understanding and
perception of the potential risks and perceived benefits among the public.
2.

GMO campaigners from both sides of the divide could supply the media with

science-based messages and articles on GMOs to ensure that the media accurately
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report on this matter. Provision of this information will also facilitate accessibility of
scientific reports to the public and improve their understanding on the matter.
3.

The media outlets

could

train

journalists

specifically for science

communication to ensure that even through limitations of time and space, and
extrinsic influences, they are well able to publish balanced articles on GMO issues.
The level, to which Kenyan reporters are able to assess and describe science being
explained to them, might be altered by the type of journalistic preparation they
obtained.
DeRosier et al. (2015) posited that reporters in Kenya are not trained in the same way
journalists in other countries are. Subsequently, research has shown that there’s a lack
of understanding needed to effectively report science stories.
Recommendations for Further Research
The current study was limited to the analysis of news media frames used in newspaper
articles for the period of 2015 to 2019. Focus on newspapers only, did not allow for a
comprehensive analysis of frames used in the reporting of GMOs through other
outlets. Therefore, a study focusing on other mass media such as television and radio
would contribute to comprehensive review of GMO framing and uncover other
frames that the study did not find.
In addition, excluding newspapers such as the Star, the East African and Taifa Leo did
not allow comprehensive analysis of the coverage of GMO issues in Kenya. Other
newspapers may give a different view on frames used due to varying categories of
readers and distributorship. A study focussing on the social media and the internet at
large would also give a deep dive into the perceptions created through these avenues.
People globally now look to the internet for their information.
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In addition, further research could consider analysis of framing effects across the
different socio-economic and socio-cultural groups among members of the public to
establish differences in knowledge and readiness to engage in GMO issues across
various groups. This study highlighted the frames that addressed benefits and risks,
another study could delve deeper into the impacts of the same.
Moreover, this study found that there is a high concern about the use of
biotechnology; a qualitative study can be conducted to identify other factors
contributing to this reservation.
Finally, a deep dive study into some of the stories/articles highlighted to get a better
understanding of the circumstances and perceptions communicated in the publication
will highlight the intention and circumstances behind the publication. This would
allow a better understanding of the reasons behind the choices of interviews, size of
articles, placement of the articles and events occurring around the time of publication.
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