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Abstract

News media play a crucial role in communicating agricultural biotechnology tools such as
genetically modified organisms (GMOs) and gene-edited crops to consumers, heavily
influencing public perception of these technologies. This study assessed news media
framing of gene editing in news reports in Ghana between 2021 and 2024. Underpinned by
Media Framing Theory, we purposively selected and examined 56 reports from six online
news platforms: three private and most read news portals and all three state-owned news
media platforms. We found that while news reports were overwhelmingly pro-innovation
centred—framing gene editing as a highly efficient scientific solution to agricultural
challenges, consumer opinions and opposing viewpoints were notably absent. Academics,
scientists and government officials advocating the technology were the more frequently
quoted sources. We caution that the news media’s overreliance on elite sources for
information, while excluding grassroot, critical and alternative perspectives, could trigger
perceptions of elite manipulative intent (PEMI). This could potentially reinforce dominant
narratives and may heighten public scepticism of the technology. We recommend increased
attention and investment in science journalism, expanded resources for in-depth reporting,
and redesigned training programs to equip journalists with both technical knowledge and
critical skills. Notably, the majority of reports quoted local experts. This approach reinforces
credibility of news coverage and is essential for building public confidence and trust in
emerging technologies.
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1 = Introduction

News media are a powerful conduit for conveying information about agricultural
biotechnology tools such as genetically modified organisms (GMOs) and gene-edited crops,
significantly shaping public understanding and response to these technologies [DeRosier
et al., 2015; Marks et al., 2007; McCluskey et al., 2016; Mwale, 2011; Sohi et al., 2023]. News
media reporting provides clarity on the scientific aspects of these technologies that may be
difficult for a broad audience to understand [Farid et al., 2020] and remain crucial for
communicating the current state of knowledge on these innovations, highlighting both
potential risks and benefits, while also dispelling misinformation and demystifying complex
aspects of the technologies [Outram, 2010]. Through news stories, opinion pieces, and
digital content, the media frames the benefits, risks, and ethical considerations associated
with biotechnology, which in turn shapes individual attitudes, levels of acceptance, as well as
public discourse and regulatory policies [Galata Bickell, 2019; Gustafson & Rice, 2019; Lynas
et al,, 2022; Vilella-Vila & Costa-Font, 2008].

There is no single, universally effective approach to reporting on agricultural biotechnology
and other emerging innovations. Both promotional and critical forms of coverage offer
important benefits while also presenting notable limitations. Reporting that privileges
compelling narratives and foregrounds expert and elite perspectives can help inform the
public and support decision-making; however, such coverage may also contribute to
perceptions of elite manipulative intent (PEMI), thereby encouraging mistrust, skepticism,
and resistance [Caulfield & Condit, 2012; Dempster et al., 2022; Stubenvoll et al., 2025].
Such promotional framing could oversell scientific advances, obscure risks and uncertainties,
neglect alternative viewpoints, and limit public understanding of technological complexity
[Cook et al., 2004; Conrad, 1999; Dunwoody, 2008; Stubenvoll et al., 2025]. Conversely,
critical or negative reporting that focuses primarily on potential risks and unintended
consequences may also hinder the broader uptake and potential benefits of these
technologies [Clancy & Clancy, 2016; Faehnrich et al., 2020; Galata Bickell, 2019; S. Jiang &
Fang, 2019; Lynas et al., 2022; Vilella-Vila & Costa-Font, 2008]. A good balance is thus
needed to help the public make informed decisions on such innovations in their food.

Although GMOs and gene-edited crops have been touted as important technologies that
could enhance Africa’s food security by improving pest and disease resistance, drought
tolerance, yield, and shelf life, their adoption across the African continent has been slow
[Gbadegesin et al., 2022; Sadikiel Mmbando, 2024]. The limited adoption of GMOs in
agriculture across Africa is frequently connected to the campaigning efforts of opposing
groups and the negative framing they employ when describing the technology [Clancy &
Clancy, 2016; Lynas et al., 2022]. As Faehnrich et al. [2020] observe, non-governmental
organisations and social movements have long operated as parallel channels of science
communication, deliberately leveraging scientific claims to reinforce their viewpoints, steer
policy or economic choices, and mobilise public engagement. Groups opposing GMOs have
emerged as highly influential social movements that, through carefully crafted messaging
and criticism, have significantly hindered the broader global adoption of GMOs [Clancy &
Clancy, 2016; Lynas et al., 2022; Gakpo et al., 2025].

Since the start of the 21st Century, a coordinated consumer movement has emerged, built
around a consistent set of arguments challenging the use of GMOs, with narratives typically
revolving around concerns about sustainability, and the possible environmental harms of
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GMO products [Gauthier & Kappen, 2017]. For decades, groups critical of GM technology
have characterised it as a danger to established models of organic and sustainable farming,
with their public campaigns and outreach consistently arguing the adoption of GM
technology cannot coexist with the values of environmental care and a natural approach to
agriculture [Levidow & Boschert, 2008].

Meanwhile, an extensive study by the U.S. National Academies of Sciences, Engineering, and
Medicine, which analysed nearly 900 research publications, concluded that existing GMOs
have not reduced overall plant or insect biodiversity on farms and, in some cases,
insect-resistant GMOs were associated with increased insect diversity [National Academies
of Sciences, Engineering, and Medicine, 2016]. Overall, the report found no definitive
cause-and-effect links between GMOs and environmental harm. The report further stated
that available epidemiological evidence shows no links between the consumption of GMOs
and human diseases or chronic health conditions and noted that GM insect-resistant crops
may offer human health benefits by reducing cases of insecticide-related poisoning.

It is worthy to noted that GMOs are often framed as a single thing, when they are actually
many different technologies with very varying risks and benefits. This framing problem fuels
polarisation such as “GMOs will save the world” versus “GMOs are dangerous”, and “science”
versus “anti-science”. In reality, the debate is as much about power, trust, governance, and
values as about biology. Public perceptions of emerging technologies are shaped not only by
technical characteristics, but also by the broader social and ethical considerations [Bubela
et al,, 2009].

2 . Gene editing in agriculture

GMOs, also referred to as transgenics are crops developed through the introduction of
specific gene(s) or DNA from another organism to confer desirable traits such as pest
resistance, disease tolerance, improved nutritional quality, or enhanced adaptability to
environmental stresses [Prakash et al., 2011; EPA, 2024; Gyau et al., 2009]. For example, GM
cowpea, also known as Bt cowpea, was developed by introducing genes from a naturally
occurring bacteria to make it inherently resistant to the maruca pod borer pest [Kumar et al.,
2021]. On the other hand, gene editing, an advanced form of genetic engineering, is used to
improve crops by making specific genetic changes in an organism, without necessarily
introducing external genes [Ahmad et al.,, 2023; W. Jiang & Marraffini, 2015; Mao et al., 2019;
Molla & Yang, 2019; Shew et al., 2018; Zaidi et al., 2019]. CRISPR (Clustered Regularly
Interspaced Short Palindromic Repeats) is the most popular gene editing system [Grieger
et al., 2024; Lawson et al., 2024; Xu & Li, 2020]. It is an immune system found in bacteria
and archaea which acts like a pair of molecular scissors that can be used to precisely cut
organisms’ DNA and either delete a piece of DNA or insert a new sequence of DNA, as a way
of conferring desired traits [Chen et al., 2019; Grieger et al., 2024; Prillaman, 2024; Lawson
et al,, 2024; Smith, 2025].

Gene editing technologies have surpassed initial expectations in plant science and breeding,
rapidly becoming the method of choice in many research studies and widely adopted in
life-science laboratories for their precision and efficiency in crop improvement [Ricroch et al.,
2024; Wang et al., 2020]. Agricultural stakeholders consider gene editing as among the
most promising tools for sustained agricultural productivity amidst increasing biotic and
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abiotic stresses such as pests and drought [Shilomboleni & Ismail, 2023]. It is a flexible,
precise, controllable, cheaper, faster, and efficient technique for enhancing plant traits,
boosting yields, improving crop resilience, and elevating the nutritional quality of foods [Gaj
et al., 2013; Gao, 2021; Hussain et al., 2018; Kamburova et al., 2017; Schleissing et al., 2019;
Wolter et al., 2019].

Compared to GMO technologies, gene editing is expected to be more accessible to smaller
laboratories and scientists in developing countries largely due to its relatively lower costs
[Karavolias et al., 2021]. It is rapidly gaining traction as an emerging biotech tool (including
in Africa), and there are strong expectations of more favourable public acceptance than
GMOs, because currently developed gene-edited crops do not introduce foreign DNA
[Halterman et al., 2015; Muringai et al., 2020; Qaim, 2020; Tripathi et al., 2022; Zaidi et al,,
2019]. At least 12 different gene editing research projects have been launched in/for Africa
[Rock et al., 2023]. They include the development of improved varieties of banana that is
resistant to bacterial and viral diseases, sorghum that is resistant to the parasitic plant Striga,
as well as maize that is drought tolerant, and cacao that is resistant to swollen shoot disease,
among others [Rock et al., 2023; Sampedro, 2024; Tripathi et al., 2022]. None of these
research projects have reached commercialisation stages yet.

In Ghana, researchers have previously explored CRISPR gene editing to develop a sweet
potato variety with enhanced Vitamin A content [Gakpo, 2021]. In 2023, the country’s
National Biosafety Authority released guidelines outlining procedures researchers must
follow when working on gene-edited crops, making Ghana the fourth country (after Nigeria,
Kenya, and Malawi) to establish validated regulations for gene editing in Africa [Dionglay,
2024]. Various organisations including Ghana's National Biosafety Authority, Open Forum on
Agricultural Biotechnology, African Agricultural Technology Foundation, Biotechnology and
Nuclear Agricultural Research Institute, Alliance for Science, and Council for Scientific and
Industrial Research, have rolled out various campaigns using mainstream media platforms to
raise public awareness about gene editing and other biotechnology tools used in agriculture
[Gakpo et al., 2025; IITA, 2020; Reuben, 2022; Kenu, 2024; Nkechi, 2022]. This has
refocused attention on the media’s role in shaping reader and viewer perceptions of
biotechnology tools like gene editing and GMOs in agriculture in Ghana.

3 - Media framing of GMOs

Some researchers have reported media coverage across the globe has often framed GMO
technology negatively [Esquivel et al., 2023; Galata Bickell, 2019; Levidow & Boschert, 2008;
Vigani, 2017]. Some civil society groups consistently frame GM crops as undermining the
core principles of sustainable and organic farming, using various advocacy channels
including mainstream media to emphasise perceived risks associated with the technology
[Levidow & Boschert, 2008]. Through frightening images, narratives have depicted the
technology as unnatural, dangerous, and potentially harmful to both human health and the
environment [Clancy & Clancy, 2016]. Furthermore, GMOs have been framed as mainly
serving the interests of a handful of multinational corporations taking advantage of farmers,
undermining food sovereignty by limiting farmers’ choices, and increasing dependency on
external inputs like seeds and agrochemicals [Esquivel et al., 2023; Vercillo et al., 2015].
Media framing idealising non-GMOs as “natural” and “pure,” often appeals to emotions,
encouraging negative sentiments toward biotechnology [Vigani, 2017].
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In Africa, negative portrayals of GMOs in media reports have generally outweighed positive
ones. In Uganda, Lukanda et al. [2023] found that media coverage of GMOs increased
uncertainty about the science and products of genetic modification. In Kenya, a study
analysing GMO media publications in 2022 and 2023 found that 40% of the articles spread
misinformation about the technology, including unproven claims that they are harmful to
human health, which went unchallenged [Alliance for Science, 2023]. In Nigeria, Omeje
[2019] found that the majority of GMO articles emphasised the perceived risks associated
with the technology. In Ghana, Kangmennaang et al. [2016] analysed public policy debates
on GMOs in the media and found that the discourse is largely shaped by themes of
entitlement, loss, and endangerment, and GMOs were often portrayed as risky to both
environmental and human health. More recently however, Gakpo and Baffour-Awuah [2024]
found that coverage of GMOs in the Ghanaian media often presented it as a key solution to
the country’s food security challenges, indicating a divergence from the norm in Africa worthy
of further investigation.

4 . Media framing of gene editing

While historically and globally, GMOs have often been framed negatively in the media, gene
editing, although less studied, has generally been portrayed more positively. The Annenberg
Policy Center [2018] analysed headlines of 857 articles that discussed CRISPR gene editing
and ethics, published in the USA between 2012 and 2017. They found that coverage was
frequently positive (38%) or balanced (43%), with only 19% presenting it negatively. Marcon
et al. [2019] examined 228 articles on CRISPR gene editing published in the USA and
Canada between 2012 and 2017. They found that 66% of the articles framed CRISPR
positively, 28% were neutral, and 6% framed it negatively. The German mass media’s
depiction of New Genomic Technologies (NGTs), notably CRISPR/Cas9, was the subject of a
frame analysis by Kossmann et al. [2025], spanning the years 2012 to 2023. The study found
that narratives emphasising progress and farm productivity were more frequent than
dissenting viewpoints (like those focussed on environmental risks or societal rejection).
Siebert et al. [2021] also assessed the strategic narratives used in agricultural gene editing
discourse in Germany and found that proponents of the technology framed it as an essential
technology for scientific progress that warranted greater public faith, rendering new
regulations redundant. Furthermore, they positioned gene editing as a solution for food
security and hunger, describing it as a natural process, and promoting it as a path toward
democratised science. These findings imply a media transition toward a gentler view of gene
editing, especially in agriculture, contrasting with the more critical historical coverage of
traditional genetic modification.

In June 2022, Ghana’s National Biosafety Authority approved the country’s first GMO, igniting
media conversations around GMOs and gene-edited crops [Gakpo & Baffour-Awuah, 2024].
To gain in-depth understanding of how the media in Ghana is covering this emerging
technology, our study assessed the framing of gene-edited crops by selected online news
platforms. Guided by Media Framing Theory, the objectives of this study were to:

1. Describe the characteristics of articles focussed on gene-edited crops published in the
Ghanaian news media

2. Analyse the sentiments expressed by the headlines, text of main articles and
photographs

3. Identify the prominently quoted sources and themes that dominated in the coverage of
gene-edited crops
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5 « Media Framing Theory

Media Framing Theory posits that communicators influence public perception by selectively
highlighting aspects of issues, emphasising specific facts or angles, omitting details that
could alter understanding, and providing contextual depth to reinforce a particular viewpoint
[Entman, 1993; Goffman, 1974; Kaplan, 2008; van der Pas, 2013; Velardi & Selfa, 2020]. A
frame refers to packaging information in ways that promote a particular interpretation while
discouraging alternative perspectives [van der Pas, 2013]. It is a “central organising idea or
story line that provides meaning to an unfolding strip of events, weaving a connection among
them” [Gamson & Modigliani, 1989, p. 143]. To frame is to “select some aspects of a
perceived reality and make them more salient” [Entman, 1993, p. 52]. Through framing,
journalists— consciously or otherwise— influence public interpretation by prioritising certain
perspectives and emphasising them in news coverage [DeRosier et al., 2015]. This framing
effect indicates the mass media’s ability to shape or reshape individuals’ viewpoints,
influencing them to adopt either positive or negative perceptions of specific issues [Chong &
Druckman, 2007; Druckman, 2001; Kaplan, 2008].

Framing according to Entman [1993], shapes understanding by identifying problems,
attributing causes, making moral evaluations, and proposing solutions. Through this process,
communicators shape how messages are received and understood because the way
information is presented influences audience interpretation and response [Entman, 1993;
Goffman, 1974; Kaplan, 2008; van der Pas, 2013; Velardi & Selfa, 2020]. By the logic of this
theory, highlighting the risks of a technology more than its benefits fuels negative public
attitudes toward that technology [Lore et al., 2013; Marks et al., 2007; Vilella-Vila &
Costa-Font, 2008]. The media reflects and shapes public opinion, as reporters integrate their
own frames into public discourse, influencing thoughts and how issues are perceived
[Gamson & Modigliani, 1989]. Whether conveyed through headlines, written articles, or
broadcast narratives, the intentional choice of language by news outlets can elicit specific
emotions, spotlight particular elements of a story, and steer the narrative in a way that
ultimately shapes audience opinions, attitudes, and perceptions [Mayor et al., 2022;
Rodrigo-Ginés et al., 2024].

6 - Methodology

This study analysed stories collected from six purposively selected Ghanaian online news
platforms, comprising the three most read private news portals, and all three of the
state-owned online news websites. The Multimedia Group Limited’s www.myjoyonline.com,
Africaweb Holding Group’s www.ghanaweb.com and Modern Ghana Media Communication
Limited’s www.modernghana.com were the three most visited Ghanaian private news portals
as of December 2024, with a combined traffic of 1.3 million [Ahrefs, 2026], in a country with
a population of 30 million [Ghana Statistical Service, 2021]. Ghana has only three
state-owned online news portals: the Ghana News Agency’'s www.gna.org.gh, the Graphic
Communications Group’s www.graphic.com.gh, and Ghana Broadcasting Corporation’s
www.gbcghanaonline.com [BBC, 2023; Stanford University Libraries, n.d.]. We used 11
keywords to search for articles published on these online news portals about gene-edited
crops over the four-year period between January 2021 and December 2024:
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“Gene editing”, “Genome editing”, “Gene-editing”, “Genome-editing”, “CR-
ISPR", “CRISPR gene editing”, “CRISPR genome editing”, “Gene-edited
food”, “Gene-edited crops”, “Genome-edited foods”, and “Genome-edited
crops”.

The January 2021 to December 2024 period was chosen for this study because it
represented two-and-half years before the approval, and one-and-half years after the
approval of the country’s first GMO (Bt cowpea), and there were heightened media
publications on agricultural biotechnologies. This intensified conversations about agricultural
biotechnologies were also spurred on by discussions on alternatives to ensure food security,
post-Covid-19. Our early searches revealed that prior to this period, there was minimal
reporting about gene editing and Ghana'’s agriculture.

We searched for articles specifically on CRISPR / gene / genome editing in food and
agriculture. If an article covered gene editing in agriculture, alongside other areas such as
health, such stories were included, even if gene editing in agriculture was mentioned
minimally. Articles that mentioned both gene editing and GMOs were included, even if gene
editing was mentioned minimally. Articles that mentioned gene editing in agriculture, even in
passing were included.

Articles on gene/genome editing in health and other areas alone, without the mention of the
technology in agriculture, were excluded. Articles on GMOs or genetically engineered crops
or biotechnology crops that do not mention gene/ genome editing/ CRISPR, were excluded.

This study employed a mixed-methods research design, integrating quantitative content
analysis and qualitative thematic analysis to examine the media framing, frequency, and tone
of coverage of gene editing in Ghana between 2021 and 2024. Quantitative research helps
establish relationships, test hypotheses, and assess attitudes, while qualitative research
helps develop hypotheses, as well as explore complex processes such as communication and
decision making [Verhoef & Casebeer, 1997]. Employing both methods of analysis provided a
complete and well-rounded understanding of the research problems. While the quantitative
aspect generated factual, reliable and generalisable data, the qualitative analysis provided
rich, detailed, valid and data grounded insights [Verhoef & Casebeer, 1997].

We adapted our quantitative coding variables from Ruan et al. [2019] and Wandati [2024] to
assess how the media framed the headlines, main articles and photos accompanying the
publications. Articles were coded as portraying positive sentiment if they emphasised
benefits, successes, opportunities, or favourable outcomes of gene editing; negative
sentiment stresses risks, harms, failures, or controversy; and neutral coverage presents
information in a descriptive manner without clear approval or disapproval. Descriptive
statistics (frequency analysis) were used to summarise the characteristics of the data and
draw conclusions about differences across the media reports [Ott & Longnecker, 2015;
Privitera, 2014]. Two researchers independently coded 11 articles, representing 20% of the
total sample, and intercoder reliability was calculated using Holsti's [1969] formula.
Reliability scores ranged from 91% to 97%. See Appendix A for coding book. The degree of
agreement between the coders for all 56 articles was also evaluated using Krippendorff's
alpha («). The Krippendorff’s alpha for the various variables ranged from 0.782 to 1.
Appendix B reports Krippendorff’s alpha for each code.

Additionally, we undertook inductive qualitative analysis of the full textual content of the
articles, to identify and interpret patterns of meaning, as well as uncover underlying themes
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that provide deeper insights into how media articles framed gene-edited crops [Boyatzis,
1998; Elliott, 2018; Naeem et al., 2023; Thomas, 2006]. The general inductive approach
offers a straightforward and systematic framework for analysing qualitative data, enabling the
generation of reliable and valid findings [Thomas, 2006]. It involves condensing raw textual
data into concise formats, linking the findings directly to the research objectives, and
constructing a framework that reveals the underlying structure of the data [Thomas, 2006].
While the quantitative analysis offered measurable insights into patterns of coverage and
descriptive profiles of the media content, the qualitative analysis provided interpretive depth
into how gene-edited crops were constructed by the media.

7 = Results

Fifty-six (56) published articles were identified following the search. Table 1 provides a
breakdown of the number of stories obtainable within the period the search was conducted,
using the keywords listed above in the methods section.

Table 1. Number of obtainable stories per media house.

Media house Type of news portal No of publications
Gna.org.gh Public 18
Graphic.com.gh Public 6
Gbcghanaonline.com Public 4
Myjoyonline.com Private 13
Ghanaweb.com Private 6
Modernghana.com Private 9
Total 56

The result of our quantitative analysis shows that half of the articles (n = 28) were published
on public media platforms and the remaining half appeared on private media platforms,
indicating a coincidentally equal split. Also, more than half of the 56 articles identified, were
published in 2023 (n = 33). This is likely the result of the approval of the country’s first GMO
in 2022, which encouraged increased media conversation about agricultural biotechnology
throughout the rest of 2022 and 2023 [Gakpo & Baffour-Awuah, 2024]. Figure 1 shows the
distribution of articles by year (2021-2024).

The Ghana News Agency had the highest number of identified articles (nearly one third, n =
18), with Gbcghanaonline.com recording the lowest (4 articles). Named journalists were
listed as authors of 32 of the articles, with the rest listing names of the media organisation or
other media houses, and non-journalists as authors. Scientists / academics (including plant
breeders, crop scientists, plant biotechnologists, and other natural science researchers) and
government officials who are not politicians (including officials of regulatory authorities and
agricultural officers), were quoted most prominently in the majority of articles, with both
sources being quoted in half (n =28) and nearly one third (n = 17) of articles respectively (see
Table 2). Notably, none of the articles quoted an anti-biotechnology activist. Three quarters
of the articles (n = 42) were event based, where journalists mainly reported what transpired
at press briefings, conferences, training programs and meetings.

Analysis of the headlines shows that the majority of them expressed positive sentiments
about gene editing (see Table 3). Examples include Ghana News Agency’s article from
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Figure 1. Distribution of publications over four-year period.

January 2024, “Genome editing— a potential panacea to Africa’s food insecurity”, a
December 2022 Graphic.com.gh article headlined “Genome editing technology key to
protecting Africa’s ecosystem”, and a June 2023 Gbcghanaonline.com article headlined,
“Benefits of Genome Editing to Africa.” None of the headlines expressed negative sentiments.
Also, the majority of the article headlines stated definitive positions on gene editing, with
only one headline ending with a question mark.

The majority of articles provided some explanation of what gene editing is (see Table 4).
Most articles expressed positive sentiments about gene editing, with three quarters of those
articles claiming that gene editing would improve food security. Few articles (n = 2)
discussed ethical, legal and social implications of the technology. The majority of articles
quoted Ghanaian and African experts on the potential benefits and necessity of gene editing,
as compared to international experts.

Photographs accompanying the articles were also analysed to identify their nature and the
sentiments they communicate. The majority of the photographs used in the articles (n = 45)
can be described as neutral, with human beings (often those quoted) dominating. Table 5
presents a descriptive analysis of the photos that accompanied the articles.

In summary, half of the 56 articles analysed were published on public media platforms and
the other half on private platforms, with most articles published in 2023. The coverage was
largely event-based and most articles expressed positive sentiments about gene editing.
These findings suggest a strongly pro-biotechnology media environment in Ghana, which
may shape public perception and policy discourse around gene editing, with limited
exposure to critical or alternative viewpoints. The implications of these findings will be
discussed further below.

Our qualitative analysis revealed that gene editing was mainly framed in the media articles
as a high-end technological advancement, a nationally beneficial and a universally accepted
technology.
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Table 2. Descriptive profiles of published articles.

Characteristics of articles Count
Number of publications

2021 5
2022 9
2023 33
2024 9
Total 56
Listed author

Named journalist 32
Named non-journalist 13
Name of news organisation 9
Another media house 2
Total 56
Most prominently quoted sources

Politician 2
Non-political government official (e.g., regulator) 17
Scientist or academic 28
Pro-biotechnology civil society activist 4
Other pro-biotechnology officials (e.g. farmer, seed company official) 4
No quoted individual 1
Anti-biotechnology activist 0
Total 56
Kind of article

Event based 42
Self-commissioned article 14
Total 56

Table 3. Descriptive analysis of article headlines.

Characteristics of article headlines Count
Sentiments

Positive 38
Negative o
Neutral 7
Does not reference gene editing 11
Total 56
Nature of headline

States definitive implications of gene editing 44
Does not reference gene editing 11
Raises questions about gene editing 1
Total 56
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Table 4. Descriptive analysis of main content of articles.

Characteristics of main content of articles Count
Provides background about gene-editing?

Yes (Substantial background) 24
No 5
Little background 27
Total 56
Sentiment about gene editing

Positive 55
Neutral 1
Negative )
Total 56
Benefits or negative implications of gene editing

Food security 40
Economic 8
Health 5
Sociocultural 2
Environmental 1
Total 56
Any ethical, legal and social concerns?

Yes 2
No 54
Total 56

Does the article quote data from international institutions such as WHO, EU, FAO,
African Union, USAID, USDA, etc?

Yes 34
No 22
Total 56
Institutional affiliation of dominantly quoted expert sources

International organisations such as African Union, WHO 20
Ghanaian scientists and academics 19
Ghanaian non-academic experts 14
None 3
Total 56

71 = Gene editing as a high-end technological advancement

The media articles predominantly framed gene editing as an efficient, high-end
technological innovation that is distinct from GMOs, with gene-editing positioned at the apex
of scientific advancement in agriculture. The technology was presented as the most
advanced, sophisticated, and cutting-edge tool in agricultural production that surpasses
other innovations currently available in the sector. In these portrayals, gene editing was
touted as a transformative technological breakthrough, and a modern, viable alternative to
existing agricultural innovations with unlimited potential. The term “tech”, for example, was
mentioned at least 598 times across the 56 publications reviewed, appearing in various
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Table 5. Descriptive analysis of photos accompanying articles.

Characteristics of photos Count
Sentiments about gene editing

Positive 9
Negative 2
Neutral 45
Total 56
Animate and inanimate objects in the photos

Human beings 30
Crops 8
Friendly inanimate object 5
Fearful inanimate object 1
Humans & non-animate object 8
No image 4
Total 56

forms such as “technology,” “biotech,” or “biotechnology,” highlighting the centrality of the
rhetoric of technological advancement as a frame of news reporting about gene editing. The
media articles often re- emphasised scientists’ perspectives that gene editing allows for
precision in agriculture, where traits can be enhanced without worrying about the
characteristic unpredictability of traditional breeding methods and other genetic
modification methods. For example:

Genome editing changes the DNA of animals, plants and microorganisms
with high precision. The technology has a wide range of applications...
(Article GNA2309 on Gna.org.gh)

About a decade ago, a more advanced form of genetic engineering techno-
logy called gene editing or genome editing was discovered. This technology
allows scientists to break, insert or delete DNA strands of an organism, as
a way of improving upon it to create beneficial traits.

(Article MYJ2204 on Myjoyonline.com)

Genome editing is not a classical way where the gene is transferred from
donor to the recipient through the gene gun or the agrobacterium. It is the
same organism, and the gene is edited in the organism.

(Article MODGH2302 on Modernghana.com)

Gene Editing is a tool with unlimited potential to reduce malnutrition...
The potentials seem limitless in terms of what can be done with gene
editing and CRISPR.

(Article MODGH2103 on Modernghana.com)
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7.2 = Gene editing as a nationally beneficial technology

Across the reviewed publications, gene editing was consistently framed as a beneficial and
transformative technology, offering a wide range of advantages for Ghana’s environment,
economy, and food security systems. The media reports framed gene editing as a scientific
breakthrough capable of addressing entrenched agricultural and developmental challenges.
This aligns with the quantitative analysis, which showed nearly three quarters of the articles
(n = 40) indicated gene editing could benefit Ghana’s food security, with 8 articles
highlighting its potential economic benefits for the country. The technology was portrayed as
a safe, efficient, and forward-looking solution that could drive national progress while
mitigating environmental degradation and food insecurity. For example:

Scientists have found a new technology to extend shelf life and improve
storage in food crops, especially perishable vegetables like tomatoes,
cabbage, carrot, and peppers. It will reduce pre-and post-harvest losses
while conveying crops from farm to storage and market. The technology,
called Genome Editing (GEd) when embraced, will also reduce incidence
of traces of pesticide on vegetables and farmers’ cost of buying agro
chemicals.

(Article GHWEB2303 on Ghanaweb.com)

There is an urgent need for more food to be produced on less land with
less chemicals... The development of improved varieties of our staple
crops with high yields and resistance to the physical and biological stresses
(through gene editing) is absolutely necessary for a green revolution and
food self-sufficiency in Ghana.

(Article GNA2304 on Gna.org.gh)

The technology is to aid farmers to produce crops according to their desires
and market suitability, rather than doing it by chance. Genome editing /
gene editing, is a group of technologies that give scientists the ability to
change an organism’s DNA or genes.

(Article GRAPH2401 on Graphic.com.gh)

In nearly all the articles, gene editing was associated with increased productivity through the
development of crops with enhanced traits such as drought tolerance, pest resistance, and
improved nutritional content. These benefits were often linked to broader national and
continental aspirations, with the technology being described as a scientific answer to
pressing agricultural problems. The framing was optimistic, emphasising how genome
editing could lead to environmental sustainability by reducing the need for chemical
pesticides and fertilisers, thereby lessening agriculture’s ecological footprint. For example:

Article ® JCOM 25(83)(2026)A05 = 12



GEd has the greatest potential of addressing pest and disease infestation of
crops in the midst of climate change issues to increase food production...
It is an emerging and affordable biotechnology tool that has great promise
to deliver high-yielding crop varieties, able to withstand various stresses
such as droughts, floods, insect pests, or diseases and possesses quality
traits for use as food, feed, or for processing

(Article GNA2310 on Gna.org.gh)

Additionally, the media articles highlighted the economic potential of gene editing, not only
for individual farmers through improved yields and reduced input costs, but also for Ghana’s
broader agricultural economy. The technology was positioned as a means of strengthening
food systems, reducing hunger, and creating new opportunities for agro-industrial
development. Farmers, consumers, and the nation were all described as potential
beneficiaries of this innovation. In this way, the technology was linked to increased
production, national economic growth, improved livelihoods, and public health gains. For
example:

A Cellular and Molecular Neuroscientist, who made the call, said developing
countries, particularly those in Africa, must embrace biotechnology to help
in transforming the agricultural sector for increased food production and
growth.

(Article GNA2402 on Gna.org.gh)

Safety was another central narrative. Media articles emphasising the benefits of gene editing
were quick to add that the technology is non-harmful and ethically sound. For example:

He allayed public fears regarding biotechnology (gene editing), adding that
the precision science goes through vigorous safety checks at all points of
its development.

(Article GBC2301 on Gbcghanaonline.com)

7.3 = Gene editing as a universally accepted technology

The media articles also largely portrayed gene editing as a universally accepted technology,
particularly emphasising its growing recognition and endorsement by the African Union and
other countries. The coverage framed it as a mainstream scientific advancement that enjoys
broad-based support from governments, scientific communities, and global institutions. For
example:

The technology (gene editing) has so far received a lot of buy-ins from
many advanced and developing countries alike. Countries such as the
USA, Argentina, Spain, Canada, Australia, India, Pakistan, Romania, Poland,
Czech Republic, Paraguay, Uruguay, Slovakia, South Africa, and Nigeria are
all making giant strides from the technology.

(Article GRAPH2301 on Graphic.com.gh)
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The technology was also depicted as an acceptable and strategically aligned tool that fits
seamlessly into both global and African developmental agendas. Media publications
frequently referenced the technology’s alignment with continental aspirations, notably the
African Union’s vision for achieving food security. Gene editing is situated within the broader
narrative of Africa-led innovation, suggesting that the continent is not merely a recipient of
foreign technologies, but an active driver of biotechnological solutions tailored to its unique
challenges. The media also tied gene editing to global development frameworks, most
prominently the United Nations Sustainable Development Goals (SDGs). For example:

The application of genome editing is consistent with the African Union
Agenda 2063 and the Sustainable Development Goals, and it is for this
reason that the AUDA-NEPAD project on genome editing must be seen
as a forwarding-looking project that must enjoy the support of all African
governments.

(Article GNA2404 on Gna.org.gh)

The UN SDGs, among other things, enjoin signatory countries to end poverty
in all its forms everywhere and achieve zero hunger for their citizens by
2030... Farmers’ adoption of improved varieties birthed from gene editing
would lead to sustainable, nutrient — efficient food production, resulting in
food security in Ghana.

(Article GNA2403 on Gna.org.gh)

Employing language suggesting that gene editing is universally beneficial and widely
accepted contributes to building global legitimacy and credibility for the technology.

8 = Discussions

In this study, we set out to describe the characteristics of articles focussed on gene-edited
crops published in the Ghanaian news media, analyse the sentiments expressed by the
headlines, text of main articles and photographs, and identify the prominently quoted
sources and themes that dominated the coverage of gene edited crops. Our analyses reveal
that Ghanaian online media predominantly engaged in pro-innovation framing of gene
editing, portraying it in an overwhelmingly positive light as a highly efficient scientific
solution to food systems challenges facing Ghana and Africa. All but 1 of the articles framed
gene editing in crops positively, with the remaining article content demonstrating neutral
sentiments. This overwhelmingly positive framing of gene editing technology in Ghana aligns
with findings from previous studies in other parts of the world, including the USA (between
81 and 91% of media reports portray gene editing as positive or neutral [Annenberg Policy
Center, 2018; Marcon et al., 2019] ) and Germany (narratives emphasising progress and farm
productivity were more frequently used to discuss gene editing [Kossmann et al., 2025] ).
Although the contexts differ, our findings show strikingly similar patterns, which suggests the
need for further research into reporting in other national contexts.

The predominantly favourable depiction of gene editing technology in Ghana’s online news
outlets, however, stands in stark contrast to the way GMOs have been historically framed in
the media across the rest of Africa. Existing literature shows that media reports on GMOs

Article = JCOM 25(03)(2026)A05 = 14



intensified ambiguity regarding the underlying science and resulting products of genetic
modification in Uganda; they contained unverified and unchallenged claims of human
endangerment in Kenya; and GMO-related articles highlighted the potential hazards
associated with the technology in Nigeria [Alliance for Science, 2023; Lukanda et al., 2023;
Omeje, 2019]. Nonetheless, Ghana’s positive media coverage of gene editing is consistent
with the findings of Gakpo and Baffour-Awuah [2024], who reported that the Ghanaian media
frequently presented GMOs as a critical remedy for the nation’s food security issues.

The largely pro-innovation and overwhelmingly positive framing of gene editing in the
Ghanaian media may be attributed to three key factors. First, our analysis shows that
approximately three out of every four articles were event-driven, with coverage centred
around training workshops, press briefings, and conferences organised by local and
international institutions that are actively promoting gene-editing technology. As such,
journalists’ engagement with the subject may be shaped by the agendas and narratives
presented at these events. The news media’s heavy reliance on events as primary sources for
reporting limits the scope of journalistic inquiry, reducing the likelihood of in-depth,
independent investigation. This finding resonates with previous studies in the UK that
revealed journalists covering GMOs prioritised ‘good stories’ over nuanced or critical
perspectives, thus limiting exposure to dissenting views [Cook et al., 2004]. News frames
have the potential to significantly influence readers’ beliefs, attitudes, and behaviours
[DeRosier et al., 2015; Druckman, 2001; Entman, 1993; Mayor et al., 2022; Oliver et al., 2019;
Rodrigo-Ginés et al., 2024; Velardi & Selfa, 2020] and journalists have a responsibility to
ensure the public is exposed to a broad range of perspectives so that they can make
informed decisions on gene-edited foods.

Additionally, the news articles analysed in this study rarely engaged with the potential legal,
ethical, and social implications of gene editing, focusing predominantly instead on the
technology’s promise to improve food security in Ghana. This shows narrow reporting that
contrasts discourse of gene editing in the Western world. In the West, the advancement and
application of genetic modification have raised a host of ethical and societal concerns,
including the potential unintended consequences, transparency and credibility of
biotechnology institutions [Bubela et al., 2009; Grieger et al., 2024, Lawson et al., 2024]. Lay
audiences not only seek to understand the technical aspects of emerging biotechnologies in
food and biomedical research but are also interested in their social and ethical dimensions
[Bubela et al., 2009]. The Ghanaian online media outlets’ inability to reflect these broader
ethical, legal and social concerns in its reporting deprives the public of the critical context
needed to make informed judgments about gene editing. Without balanced coverage that
includes both promises and potential pitfalls, as well as both lay and expert voices, the
media risks limiting meaningful dialogue on the responsible governance of emerging
biotechnologies. Because scientific expertise does not encompass all relevant forms of
knowledge, technological development requires engagement with diverse perspectives,
especially those that contest prevailing scientific values, interpretations, or expectations
[Davies & Horst, 2016]. Diverse forms of expertise in science engagement should be
understood as assets rather than obstacles [Stilgoe et al., 2006].

Furthermore, the news articles overwhelmingly quoted government regulatory officials,
scientists, and academic experts who are generally supportive of biotechnology. No
anti-biotechnology activists or sceptical voices were cited in any of the media articles,
creating a lack of balance and diversity in perspectives. Public perceptions and attitudes

Article = JCOM 25(03)(2026)A05 = 15



toward emerging technologies like biotechnology often reflect how these topics are
represented in the media, largely because publics have limited direct experience with such
innovations [Marks et al., 2007; McCluskey et al., 2016], and balanced media coverage is
essential for individuals to make informed decisions. Inadequate and inaccurate media
reports or those driven by misinformation and rumours can distort public understanding,
create controversy and impede access to scientific innovations [Galata Bickell, 2019; S. Jiang
& Fang, 2019; Vilella-Vila & Costa-Font, 2008]. Conversely, overly promotional reporting that
prioritises the views of elite proponents, such as in the case of gene-editing coverage in the
Ghanaian media, can also be problematic. Such one-sided narratives may prevent the public
from engaging with the full complexity of the technology and this lack of nuance can
encourage public mistrust, scepticism, and resistance.

Stubenvoll et al. [2025] draws on persuasion research by Friestad and Wright [1994] to
propose the concept of perceptions of elite manipulative intent (PEMI) which describes
situations in which individuals believe that powerful actors such as politicians, scientists, and
mainstream media are attempting to influence public behavior in ways viewed as
inappropriate or self-serving. When messages from elites are interpreted as manipulative,
audiences tend to engage in heightened scrutiny [Fein & Hilton, 1994, Fransen et al., 2015;
Sagarin & Cialdini, 2004], which can ultimately lead to resistance against the persuasive
message [Stubenvoll et al., 2025]. PEMI causes audiences to suspect elites of hidden
motivations and to doubt their ability, integrity, and benevolence, which in turn erodes trust
[Mayer et al., 1995; Stubenvoll et al., 2025]. Stubenvoll et al. [2025, p. 1] found that “citizens’
perceptions of elite manipulative intent drove resistance against legacy media reporting on
COVID-19 and COVID-19 misperceptions” and “citizens’ suspicion that elites have ulterior
motives helps explain individuals resisting reported facts on COVID-19 and adopting
alternative narratives.” Despite strong evidence of harm, people often disregard health
warnings from credible authorities, reflecting misplaced skepticism, while at the same time
accepting advice from sources who lack relevant expertise, a tendency described as
maladaptive gullibility [Sagarin & Cialdini, 2004].

Notably, Ghanaian journalists have made deliberate efforts to ground their reporting on gene
editing in local scientific expertise, instead of relying on experts from the Western world who
have traditionally worked on biotechnology innovations. While a significant number of
articles referenced reputable international organisations for background data, the majority
prominently featured quotes and insights from Ghanaian scientists and experts, who brought
local perspectives to bear on the subject. Democratising science and aligning it with cultural
and institutional contexts strengthens public engagement and policy relevance [Chtena et al.,
2025; Jasanoff, 2005]. This approach reinforces the credibility of the coverage and ensures
that the discourse reflects local realities, which is essential for building public trust in
emerging technologies. Beyond elevating local scientific voices, this pattern of coverage also
reflects broader shifts in how science is understood and practiced in public life [Chtena et al,,
2025]. Contemporary scholarship increasingly frames science not only as an enterprise
inclusive of diverse researchers and knowledge systems, but also as one that recognizes the
public’s right to access scientific knowledge, shape research priorities and contribute to
innovation processes [Hoy, 2018; Prior, 2003; Wehn et al., 2024]. This approach supports a
vision of science that is accessible, socially responsive, open to public involvement and
informs policy while remaining attentive to the needs, values, and lived realities of the
communities it serves [Riesch et al., 2016; Weingart & Meyer, 2021].
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In conclusion, our study provides unique perspectives on how news media are covering gene
editing in Ghana. Overall, the coverage of gene editing leaned strongly toward pro-innovation
narratives, consistently presenting gene editing as an effective, science-driven solution to
agricultural problems. Scientists, academics, and government representatives were the most
frequently cited voices championing the technology, whereas consumers and dissenting
perspectives were largely missing. We caution that an overreliance on elite voices sidelines
grassroots insights and critical viewpoints. This imbalance may entrench dominant narratives
and risk fuelling public mistrust or resistance [Sagarin & Cialdini, 2004; Stubenvoll et al.,
2025; Williams & Gajevic, 2013]. Also, although GMOs have received unfavourable reporting
over the years [Alliance for Science, 2023; Lukanda et al., 2023; Kangmennaang et al., 2016;
Omeje, 2019], there appears to be largely positive framing of gene editing in Ghanaian
online media and elsewhere in the world [Annenberg Policy Center, 2018; Kossmann et al,,
2025; Marcon et al., 2019]. But caution is needed in how the media covers the technology to
ensure that the public is presented with balanced perspectives to allow them to make
informed decisions on gene editing.

9 = Recommendations

Based on the analysis, we offer some recommendations to improve media reporting on gene
editing technology in Ghana. First, media managers should prioritise investment in science
coverage. Enhanced resource support for science reporting could provide journalists who
report on biotechnology with the time and tools needed to pursue more in-depth and
balanced coverage. Creating journalistic consortia could allow media houses to pool
resources, share expertise, and conduct in-depth investigations, enabling cross-newsroom
verification and sustained coverage beyond episodic reporting. Also, media training on
biotechnology reporting should be redesigned to equip journalists not only with technical
knowledge, but also with critical analytical tools that enable them to interrogate scientific
claims and explore diverse viewpoints. Additionally, media outlets could also experiment
with participatory reporting models, involving farmers, extension agents, and community
groups as co-contributors or advisors in story development. This would help ensure that
coverage reflects lived realities and local concerns, while also countering perceptions of
elite-driven narratives. Newsrooms could additionally partner with universities, agricultural
research centers, and farmer organizations to create short-term field immersion programs
where journalists spend time observing research trials, regulatory processes, and farming
practices firsthand. This experiential exposure can deepen understanding beyond press
releases and interviews.

10 - Limitations of study and future research

There is limited coverage of gene editing in the Ghanaian media, therefore, our study
identified and analysed only 56 articles. While some may consider this to be a relatively
small collection, they represent the total number of obtainable news articles published over
four years in the three most read online news platforms, and three state-owned news portals
in Ghana. However, these six online news platforms may not fully represent news reporting
on the issue, given the broader media landscape in Ghana that includes print newspapers,
radio, and television. Without interviewing journalists or media producers, the study cannot
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fully explain why certain frames were used or underlying factors influencing the editorial
decisions.

Future research could adopt a phenomenological approach, conducting in-depth interviews
with journalists in Ghana and other African countries to explore their lived experiences
covering gene-edited crops. Also, expanding the scope of the current research to include TV,
radio and social media platforms could reveal deeper insights on how Ghanaian journalists
are covering gene editing and the audience reception of such reports. Additionally,
expanding content analyses to include media platforms across other African countries could
provide broader insights into how the technology is being reported across the continent.
Such studies could prioritise how the media reports the perspectives of grassroots groups,
such as farmers and consumers. Also, analyses of science cafes, citizen juries where
laypeople deliberate on and recommend actions on controversial science issues, workshops,
and other campaigns could help researchers gain a better in-depth understanding of how
scientists and scientific institutions are communicating about the technology.

A - Quantitative Codebook with Variable Definitions

Table 6. Descriptive profiles of published articles.

Variable Name Definition Code / Values
Publication year The year the article was 1=2021,2=2022,3 =2023,4 =2024
published.
Media house The media outlet that 1 = GNA (Public), 2 = MyJoyOnline (Private),
published the article. 3 = ModernGhana (Private), 4 = Graphic
(Public), 5 = GhanaWeb (Private), 6 = GBC
(Public)
Listed author type The listed author or 1 = Named journalist, 2 = Named
source of the article. non-journalist, 3 = News organisation,
4 = Another media house
Quoted source The most prominently 1 = Politician, 2 = Non-political government
quoted source in the official, 3 = Scientist or academic,
article. 4 = Pro-biotech CSO activist, 5 = Other

pro-biotech official (e.g., farmer, seed firm
official), 6 = No quoted individual,
7 = Anti-biotech activist

Kind of article The nature of the 1 = Event-based, 2 = Self-commissioned
article’s origin. article

Table 7. Article headlines.

Variable Name Definition Code / Values

Headline sentiment The tone or sentiment 1 = Positive, 2 = Negative, 3 = Neutral,
conveyed in the headline. 4 = Does not reference genome editing

Nature of headline = Whether the headline 1 = Raises questions, 2 = States definitive
raises questions or states implications, 3 = Does not reference genome
a definitive view. editing
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Table 8. Main content of articles.

Variable Name Definition Code / Values

Offers background Indicates whether the 1 = Yes (Substantial), 2 = No, 3 = Little
article offers background
information about
genome editing.

Content sentiment The general sentiment of 1 = Positive, 2 = Mostly positive, 3 = Neutral,

the article’s main 4 = Mostly negative, 5 = Negative
content.
Benefit or negative  The type of benefits or 1 = Food security, 2 = Economic, 3 = Health,
implications type negative implications 4 = Sociocultural, 5 = Environmental
dominantly discussed in
the article.
Ethical concerns Whether the article ® = No, 1 =Yes

discusses ethical, legal,
or social concerns.

Data source Indicates whether data ® = No, 1= Yes
from international
institutions are quoted.

Interviewee The affiliation of major 1 = International firm or institution (e.g., WHO,
affiliation interviewees AU), 2 = Ghanaian source (e.g., CSIR),
3 = Ghanaian scientist, 4 = None

Table 9. Photos accompanying articles.

Variable Name Definition Code / Values

Photo sentiment The sentiment conveyed 1 = Positive, 2 = Negative, 3 = Neutral
by the accompanying

photo.

Photo content The animate or 1= Human beings, 2 = Crops, 3 = Friendly
inanimate subjects inanimate object, 4 = Fearful inanimate
featured in the photo. object, 5 = Humans & non-animate object,

6 = No image
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B - Krippendorff's alpha for each code

Table 10. Krippendorff’s alpha for variables.

Code Variable Krippendorff’s Alpha (Nominal)
Descriptive profiles
Media house 1
Year of publication 1
Listed author type 1
Most prominently quoted sources 0.965
Kind of article 1
Article headlines
Headline sentiment 0.965
Nature of headline 1
Main content
Provides background? 0.826
Content sentiment 0.782
Benefit or negative implications type 0.837
Ethical, legal or social concerns? 1
Data source 1
Interviewee affiliation 1
Photo accompanying articles
Photo sentiment 0.844
Photo content 1
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