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ABSTRACT

Genetically modified (GM) crops are the most important agricultural commodities that can improve
the yield of African smallholder farmers. The intricate circumstances surrounding the introduction
of GM agriculture in Africa, however, underscore the importance of comprehending the moral
conundrums, regulatory environments, and public sentiment that exist today. This review exam-
ines the current situation surrounding the use of GM crops in Africa, focusing on moral conun-
drums, regulatory frameworks, and public opinion. Only eleven of the fifty-four African countries
currently cultivate GM crops due to the wide range of opinions resulting from the disparities in
cultural, socioeconomic, and environmental factors. This review proposed that addressing public
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concerns, harmonizing regulations, and upholding ethical standards will improve the adoption of
GM crops in Africa. This study offers ways to enhance the acceptability of GM crops for boosting

nutrition and food security globally.

1. Introduction

One-third of the 800 million people who suffered
from chronic malnutrition worldwide in 2017 were
found in Africa.' Despite having 25% of all arable
land, 10% of global agricultural production origi-
nates in Africa.” Low agricultural productivity can
be attributed to several factors, including food loss
and spoiling caused by pests and pathogenic
microorganisms.” Finding the best approach to
increase agricultural yield in Africa is therefore
critically important. Genetically modified (GM)
crops produced by genetic engineering are one
example of agricultural biotechnology that offers
methods to improve food security and
nutrition.">° The incorporation of GM crops into
agricultural practices has gained global attention,
with the impact of this integration being particu-
larly noticeable in Africa’s diverse and agrarian
landscapes.””” GM crops offers both potential and
challenges,” as nations struggle with the urgent
need to safeguard food security and strengthen
agricultural resilience.'®”'> The public’s view of
GM crops in Africa is characterized by a diverse

range of beliefs and attitudes, which are shaped by
rich cultural designs and varied socio-economic
contexts.'"* Comprehending these subtleties is
essential for implementing public engagement
and policy initiatives that work. Simultaneously,
a variety of regulatory strategies used by African
countries create a complex environment. These
strategies range from strict prohibitions to cautious
acceptance and affect both domestic agricultural
practices and international cooperation.”””'?
Furthermore, there are significant ethical concerns
about the wuse of GM crops in African
agriculture.'®'”

Genetically modified organisms (GMOs), are
living things, that include microorganisms, ani-
mals, or plants, whose genetic makeup has been
intentionally changed in a laboratory setting
through the use of biotechnological methods like
genetic engineering.18 GM crops are created from
plants that have undergone genetic alterations.'®'’
For instance, Mmbando et al. recently developed
a GM (transgenic) ultraviolet-B (UV-B)-resistant

CONTACT Gideon Sadikiel Mmbando @ gideonmmbando@gmail.com @ Department of Biology, College of Natural and Mathematical Sciences, University

of Dodoma, Dodoma, Tanzania
© 2024 The Author(s). Published with license by Taylor & Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the Accepted

Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0001-8014-9072
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645698.2024.2345401&domain=pdf&date_stamp=2024-04-22

2 (&) G.SADIKIEL MMBANDO

African rice cultivar (Oryza glaberrima) that has
a raised UV-B resistance mechanism.”* When GM
crops are strategically integrated, they can support
growth in the economy, sustainable development,
and resilience to changing environmental and
socioeconomic conditions® on a continent where
a significant portion of the population relies on
agriculture for a living.”! Comprehending public
opinion, legal structures, and moral implications is
crucial for the effective incorporation of GM crops
in agricultural production. Adoption of GM crops
is influenced by public acceptance, so it’s critical to
resolve concerns and openly convey benefits.**?
Strong regulatory frameworks prevent accidents
during deployment, promote trust among parties,
and enable cross-border cooperation.'>**
Responsible practices are guided by ethical consid-
erations that help to mitigate potential negative
effects on biodiversity, social equity, and conven-
tional agriculture.”>*® However, the current regu-
latory frameworks are costly to local African
institutions, ineffective with absence of transpar-
ency and extremely skeptical of risk."*” As there
are currently insufficient policies, regulations,
implementation, and monitoring/surveillance fra-
meworks concerning GMOs, most African coun-
tries do not have regulations pertaining to the use
of GM crops compare to the rest of the words."
Previous studies about GMO adoption and reg-
ulation in Africa are focused on one aspect only,

e.g., policy or regulatory rules or public
perception.”””” Comparing Africa to the United
States of America (USA), Argentina, Canada,
Brazil, and India, the total area under GM crop
cultivation in Africa has remained notably low in
2017-2019.° Adoption of GM crops has been extre-
mely slow in African countries; only eleven of the
fifty-four have current approved their cultivation
(Table 1).**%° Differentiated attitudes are influ-
enced by a range of cultural, economic, and envir-
onmental factors.’>>" Furthermore, while earlier
reviews"””” discussed the regulatory obstacles
African countries faced when adopting GM crops,
there is still a knowledge vacuum regarding the
precise effects of these regulatory roadblocks on
the rate and scope of GM crops adoption.
Therefore, it is crucial to identify the complex
factors that prevent GM crops from being widely
adopted in Africa. There is, however, a dearth of
recent data regarding this issue. This study inte-
grates the public’s current perception of GMOs, the
intricate regulatory obstacles, and the ethical
dilemmas at play to provide a comprehensive
view. By doing this, it provides an in-depth under-
standing of the benefits and difficulties associated
with the adoption of GMOs in Africa, which is
essential for creating effective plans and regula-
tions. This comprehensive approach will enables
stakeholders and policymakers to address issues
from multiple angles, which facilitates better

Table 1. The current African nations with approval of genetically modified (GM) crops. Only eleven of the fifty-four African nations—
Burkina Faso, Egypt, eSwatini, Malawi, Ethiopia, Ghana, Kenya, Nigeria, South Africa, Sudan, and Zambia — as of this moment have

approved the cultivation of GM crops. Source?®2°,

Events
SN Country Crop Scientific name approved Biosafety laws and GM commercial crops
1 Burkina Faso Cotton Gossypium hirsutum L. 1 YES
2 Egypt Maize Zea mays L. 1 YES
3 eSwatini Cotton Gossypium hirsutum L. 2 YES
4 Ethiopia Cotton Gossypium hirsutum L. 2 YES
5 Ghana Cowpea Vigna unguiculata 1 YES
6 Kenya Cotton Gossypium hirsutum L. 2 YES
Maize Zea mays L. YES
7 Nigeria Cotton Gossypium hirsutum L. 29 YES
Cowpea Vigna unguiculata YES
Maize Zea mays L. YES
Soybean Glycine max L. YES
Wheat Triticum aestivum YES
8 South Africa Argentine Canola Brassica napus 75 YES
Cotton Gossypium hirsutum L. YES
Maize Zea mays L. YES
Rice Oryza sativa L. YES
Soybean Glycine max L. YES
9 Sudan Cotton Gossypium hirsutum L. 1 YES
10 Zambia Maize Zea mays L. 6 NO
1 Malawi - - - YES




decision-making and may speed the responsible
integration of GM crops into African agriculture.
This review provided light on the current state
of adopting GM crops in Africa by offering
a thorough grasp of the opportunities and diffi-
culties that arise from the convergence of ethical
concerns, legal frameworks, and public opinion.
With an emphasis on the dynamic interactions
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between public perception, legal frameworks, and
ethical concerns, this review will disentangle the
complex web of factors surrounding the use of
GM crops on the African continent (Fig. 1). This
review’s investigation will help make well-
informed decisions, supporting a long-term,
inclusive strategy for integrating GM crops into
African agriculture.

Low adoption of genetically modified (GM) crops in Africa

-Exploitation by large companies
-Unnatural and possible health
risk

-Biopiracy

-Market loss of traditional crops

-Income disparities between rich

and poor farmers

) |

Solution and regulatory measures for enhancing adoption of GM crops in Africa

-Contaminate environmetn
-Affect traditional farming
-Affect biodiversity

S ——————————————— - - -

-Establishment of local GM seed
production capacity
-Labelling of GM products

-Establishment of biosafety laws
and risk assesment platform

-Establishment of Confined field
trials (CFTs) for growing GM
crops
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Improve the acceptance of GM crops Africa countries

Figure 1. Possible solutions for factors affecting the acceptability of genetically modified (GM) crops in Africa. Graphic representation
of the factors for countering the rejection of GM crops in the majority of countries in Africa. The establishment of a combination
approach, which includes biosafety laws and risk assessment procedures, local GM seed production facilities, and confined field trials
(CFTs) for commercialization, will reduce worries and build trust and confidence in GM products. This will improve the adoption of GM

crops in many African countries.
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2. The Current Situation Regarding the Use of
GM Crops in Africa

Africa’s agriculture is incredibly important and is
considered the continent’s lifeline. It is the foundation
of many economies, providing a significant percen-
tage of the population with a means of subsistence.>
Agriculture offers food and revenues in rural areas
where subsistence farming is common, promoting
a stable economy.”>* Apart from food production,
the sector provides raw materials for other industries
and jobs in both the official and unofficial sectors.”*>"
Numerous agricultural pursuits, ranging from the
production of staple crops to the rearing of livestock,
are made possible by Africa’s varied climates and
environments. Furthermore, agriculture is essential
to solving urgent problems like rural growth, food
security, and poverty reduction.”®” Understanding
and promoting the importance of agriculture is cru-
cial for promoting sustainable development and resi-
lience in the face of shifting socio-economic and
environmental dynamics as the continent deals with
the difficulties of modernization and global markets.

The adoption of GM crops has progressed from
early promise to a contentious environment,"* %%
GM crops were first heralded as a technological bles-
sing, offering ground-breaking answers to the world’s
most pressing agricultural problems. Their introduc-
tion offered a promising solution to food security
issues because of their potential to boost crop yields,
boost nutritional profiles, and strengthen resilience to
pests and diseases.'®***! This hopeful path has, how-
ever, been greeted with an increasing number of
disputes. For example, worries about unintended
impacts on non-GM crops, long-term adverse envir-
onmental impacts, and corporate consolidation of
agricultural control have increased the public’s
fear*”™** The safeguarding of conventional agricul-
tural methods, the growing number of multinational
corporations, and socioeconomic disparities have all
raised ethical concerns.*>** The growth trajectory of
GM crops is a diverse story that emphasizes the
importance of having a sophisticated comprehension
of the ethical, environmental, and socioeconomic fac-
tors involved.'”” It emphasizes how crucial it is to
have open lines of communication, strong legal pro-
tections, and thorough risk analyzes to successfully
negotiate the changing GM crops debate.

An intricate narrative surrounding the accep-
tance of GM crops in Africa has been shaped by
worries about the ecosystem, unforeseen outcomes,
and moral implications. A sophisticated grasp of
socioeconomic dynamics, open communication,
and flexible regulatory frameworks are necessary
to navigate this evolution.”**>*® The adoption of
GM crops in Africa has followed a trajectory that
strikes a balance between the benefits and draw-
backs, mirroring the larger global conversation
about using biotechnology to promote fair and
sustainable farming methods." GM crops accep-
tance or distrust is shaped by current public per-
ception, which is strongly rooted in cultural,
economic, and environmental factors.>*>*>* It is
imperative to comprehend and tackle a range of
concerns to promote well-informed dialogue and
acceptance. Furthermore, regulatory frameworks
in Africa vary widely in their approaches, ranging
from cautious approval to outright prohibitions.”**
To support research projects, regional collabora-
tion, and the safe application of GMOs, these fra-
meworks must be harmonized.'>*> Moreover,
social justice, environmental consciousness, and
cultural values are all entwined with ethical issues.
However, It is a challenging task to strike a balance
between the potential for increased agricultural
productivity and moral worries about conventional
farming methods, economic inequality, and biodi-
versity preservation. This tripartite investigation
highlights the necessity for comprehensive strate-
gies as Africa negotiates the incorporation of GM
crops into its agricultural terrain. Realizing the
prospective benefits of GM crops while guarantee-
ing ethical and environmentally friendly agricul-
tural practices on the continent will require
bridging knowledge gaps, harmonizing guidelines,
and navigating ethical complexities.'>***” The
future course of the implementation of GM crops
in Africa will be significantly influenced by
a thorough examination of these factors.

2. Current Public Opinions Regarding GM Crops
Use in Africa

A complex interplay of customs, beliefs, and social
norms that influence perceptions is revealed by the



investigation of cultural factors determining peo-
ple’s views toward GM crops in Africa.>*
Numerous countries with distinct cultures
throughout the continent have distinct attitudes
toward agriculture and frequently see it as essential
to their identity. For instance, GM crops may be
viewed with doubts in certain communities where
agricultural practices are strongly embedded in
their cultural heritage because of worries about
potential alterations to their traditional methods.®
Concerns regarding the dignity of nature and bio-
diversity, as well as spiritual beliefs and ties to the
land, also affect how people perceive GM crops.*>*®
Views regarding the ownership and utilization of
GM seeds are influenced by the deeply ingrained
concept of “biopiracy” in certain African cultures,
which refers to the profit-driven use of naturally
occurring genetic materials or biochemicals."*’
Effective interaction and participation strategies
require an understanding of these cultural nuances.
A more sophisticated and culturally sensitive
approach to the adoption of GM crops can be
achieved through initiatives that include commu-
nity leaders, appreciation and encompass local
values, and encourage a collaborative dialogue
between scientists and communities.'®'”** This
investigation emphasizes how important it is to
acknowledge and manage cultural differences as
essential elements of the larger discourse on GM
crops in Africa.

The perception of GM crops in Africa is
largely shaped by socioeconomic factors, which
range from considering them as a way to
address issues related to food security to seeing
them as a  danger to  traditional
livelihoods.*>>">* GM crops frequently show
promise as a means of reducing hunger, boost-
ing crop resilience, and enhancing agricultural
productivity in areas that struggle with ongoing
food insecurity. For instance, some see eco-
nomic opportunities in promoting the use of
GM crops, with a possible rise in income and
yields.*”" On the other hand, some individuals
express concern about possible disturbances to
current farming practices, the disappearance of
native agricultural expertise, and the financial
imbalances resulting from the commercializa-
tion of seeds.”'” Skepticism is influenced, for
instance, by worries about gene flow to wild
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plant populations, possible effects on organisms
other than the intended target, and uncertainties
about long-term ecological consequences."®'®
These worries are heightened by the multitude
of ecosystems found in Africa, where unique
climates and biodiversity hotspots raise worries
about how well-suited GM crops are to a range
of environments.”>>* Thus, the perceived advan-
tages and hazards related to the environmental
effects of GM crops have a consequence on
public perceptions.”>>> A careful balance must
be struck when navigating these socioeconomic
viewpoints to protect the socio-cultural fabric of
communities that rely upon traditional farming
methods while guaranteeing the advantages of
GM crops contributing to wider economic
development.

Due to the complex communication issues
regarding the use of GM crops in Africa, tactical
strategies are needed to allay public fears and
misconceptions.“””’56 Culture, socioeconomic
status, and educational attainment all have
a role in people’s perceptions of GM crops.
This leads to a variety of perspectives and the
need for customized communication tactics.”*>°
Clear and easy access to information outlining
the possible advantages and disadvantages of
GM crops is essential for effective engagement.
Initiatives promoting science literacy and under-
standing are essential because misinformation
can lead to misconceptions.”***” Culturally
appropriate communication that respects local
knowledge and considers community perspec-
tives can help close this knowledge gap.
Building trust is also necessary for decision-
makers, scientists, and the general public to
communicate effectively with each other.”® It
is critical to address communication barriers to
create a well-informed public dialogue that takes
into account a range of viewpoints and
encourages a fair assessment of the contribution
of GM crops to the solution of Africa’s agricul-
tural problems.

3. Regulations and Policies About the Use of
GM Crops Throughout the African Continent

Analysis of the regulatory environment surround-
ing GM crops in several African nations
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demonstrates a wide range of perspectives and
beliefs regarding agricultural biotechnology.®”**
Although some countries have welcomed GM
crops as a way to improve productivity in farming
and food security, others have put cautious regula-
tory frameworks in place that emphasize careful
safety evaluations and risk management. On the
other hand, some African nations continue to
impose strict laws or complete prohibitions due
to worries about possible negative effects on the
environment, human health, and socioeconomic
conditions.">” For example, South Africa has
developed a broad regulatory framework that per-
mits the commercial production of specific GM
crops, demonstrating a comparatively positive
position.”® It is also known that although some
nations, like Egypt and Burkina Faso, were among
the first to use GM crops in Africa, there are now
back slided. Furthermore, Ethiopia, Kenya, Ghana,
Nigeria, and eSwatini are among the countries that
are just beginning to use this technology in their
agricultural systems. Conversely, nations such as
Tanzania, Uganda, and Zimbabwe have implemen-
ted more stringent policies, prohibiting the grow-
ing of particular GM crops (Table 1).7?**>% GM
crops and technological advancements are only
useful for research under carefully monitored cir-
cumstances. Research efforts, trade, and regional
collaboration are hampered by the regulatory fra-
meworks” absence of harmonization.”'> To close
these gaps, policymakers must have a thorough
awareness of the particular conditions of every
country and engage in continuous discussion to
create regulations that strike a balance between
the possible advantages of GM crops and safety
and environmental concerns.

GM crops regulation takes many different forms
throughout the African continent: acceptance, cau-
tious application, and outright prohibition.”'>
This compromise strategy addresses the need for
food security while taking socioeconomic and
environmental factors into account. It aims to
strike a balance between potential advantages and
public worries.”>** The absence of harmonization
makes it more difficult for resources and knowl-
edge to flow freely, which hinders the creation of
long-term, locally appropriate solutions to agricul-
tural problems. Different laws and regulations
make it difficult for research programs to conduct

cross-border studies, which results in dispersed
efforts and retarded discoveries in science.””
Farmers face uncertainty when it comes to imple-
menting GM crops in agriculture because of the
uneven regulations that hinder the uniform appli-
cation of GMQOs.*”®" Although they are from the
same regions, East African nations like Kenya,
Tanzania, and Uganda, for instance, have varying
laws governing the use of GM crops. At the
moment, Tanzania and Uganda oppose the use of
GM crops for improving agricultural yields while
Kenya does.” This makes it more difficult to
improve agricultural productivity and solve issues
related to food security at the continental level.
Harmonized regulatory structures that take into
account the various contexts of the continent’s
agricultural landscapes are desperately needed to
realize the full benefits of multinational collabora-
tions, promote significant research, and guarantee
the safe acceptance of GM crops in Africa."
Harmonization will play a pivotal role in advancing
sustainable development and tackling the distinct
obstacles encountered by African countries.

Emerging patterns in GM crops regulatory stra-
tegies suggest that certain nations are investigating
flexible regulatory frameworks that strike a balance
between promoting agricultural innovation and
safety concerns.>***° This calls for a more flexible
strategy that takes into account risk assessments
and continuous scientific developments to guide
regulatory choices.***> Furthermore, cooperative
initiatives are gaining momentum as regional
blocs seek to harmonize GM crops regulations.’
Process simplification, international cooperation,
and a more unified approach to GM crops govern-
ance are the goals of this movement. Another
developing trend is public participation, which
aims to involve a variety of stakeholders in the
process of decision-making.*” The goals of inclu-
sive approaches are to resolve issues, improve
openness, and increase public confidence in regu-
latory frameworks.

National policies and regulatory frameworks are
frequently shaped by the views of political leaders
regarding GM technology.”>**®* The adoption of
GM crops is generally supported by governments
that prioritize agricultural modernization and food
security, with the goal of increasing yields and
addressing agricultural issues.®” On the other



hand, the government impacted by anti-GMO
beliefs might implement limitations, apprehensive
about possible hazards or negative public reaction
toward GM crops.””®*> For instance, among the
nations of East Africa, Tanzania and Uganda do
not support the use of GM crops, whereas Kenya’s
government does.” The decisions made about GM
agriculture can be influenced by international pol-
itics, trade agreements, and foreign relations.”
While some countries may oppose the adoption
of GMOs in order to safeguard their own markets
or customary farming methods, others may seek
partnerships with countries that produce GMOs by
aligning their policies with partner standards to
facilitate trade.”®* Moreover, effective adoption of
GM crops depends on domestic political
stability.**> While insecure political environments
can cause policy uncertainty and delays, transpar-
ent regulations and institutional capacity guarantee
seamless implementation.

Effective biosafety laws offer a methodical way to
evaluate, control, and keep an eye on possible risks
related to GMOs.>** A strong biosafety framework
encourages the responsible use of GMOs by foster-
ing confidence among stakeholders, such as farm-
ers, consumers, and policymakers. For instance,
every county that permitted the cultivation of GM
crops had a functional biosafety framework, with
Zambia being the exception (Table 1).282°
Therefore, a biosafety framework needs to be estab-
lished in most African countries in order to
increase the adoption of GM crops.

4. The Ethical Challenges Affecting Africa’s
Present Use of GM Crops

A careful analysis of values, equity, and sustain-
ability is involved in the investigation of ethical
issues related to the use of GM crops in
Africa.*>®” Potential power concentration in the
agriculture industry is a major ethical concern, as
large corporations control large portions of the
seed market and agricultural procedures."**®®
Furthermore, the effect on indigenous knowledge
systems and customary farming methods presents
moral dilemmas for the preservation of cultural
heritage.'>*”® Concerns also include social justice
issues, such as preventing economic inequality and
providing small-scale farmers with fair access to
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GMO technologies.”"”> According to Article 26 of
the Cartagena Protocol on Biosafety, parties may
take into account socioeconomic factors that may
arise from the import of living modified organisms
(LMOs) and have an impact on biodiversity con-
servation and sustainable utilization, particularly in
light of the importance of biological diversity to
local and indigenous groups.”> Unfortunately,
most African nations such as Kenya lack the neces-
sary information for analysis, evaluation, and
inclusion in biosafety decision-making. **°®”*
Thus, it is possible that most developing poor
African countries failed to look the social-
economic implications of LMOs’ effects on biolo-
gical diversity. This might have been a significant
barrier to the adoption of GM crops in many
African countries, leading them to favor the pre-
cautionary principal.

Moreover, the 2010 Nagoya Protocol, an inter-
national framework created in 2010, placed
a strong emphasis on guaranteeing access to
genetic resources as well as ensuring an equal dis-
tribution of the advantages that result from their
use.”>’® Even though 48 African nations had
already ratified the Nagoya Protocol as of
July 2022, the effectiveness of the Nagoya
Protocol’s guiding principles may be hampered by
regional variations in national policies and
practices.”” For instance, there are differences in
the degree of involvement with the Access and
Benefit-Sharing (ABS) Clearing House among the
regions of the Southern African Development
Community (SADC). Indeed, Ivey et al., have pro-
posed that a number of African nations do not
currently have protocols and guidelines in place
to carry out the Nagoya Protocol and manage
access to possible biological control agents.”®
Similar to biological agents, delays in countries
implementing ABS for GM crops may result from
a lack of knowledge, inadequate capacity, and rele-
vant information, which will lower the adoption
and acceptability of GM crops. Research, man-
agers, and bureaucrats must thus work together to
support African nations, as this could result in
a collective effort that creates policies and puts
procedures in place to encourage the investigation
of the potential benefits of GM agriculture.
Through this partnership, resources, technology,
and GM crop seeds could be shared, thereby
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improving food security throughout Africa. It
becomes essential to weigh the possible advantages
of GM crops in resolving issues with food security
against these moral considerations. To ensure that
the incorporation of GM crops is compliant with
ethical principles and promotes sustainable and fair
agricultural development, an ethical framework
must place a high priority on inclusive decision-
making processes, transparency, and concerns for
the distinct cultural and socioeconomic situations
within Africa.*>”?

The adoption of GM crops may cause estab-
lished agricultural norms to change, upending
long-standing traditional farming practices that
are deeply rooted in the history of the
continent.®”*”® The diverse range of traditional
farming methods may be in danger due to
a possible shift toward monoculture and commer-
cialized agriculture.” Furthermore, traditional
systems of knowledge that have supported crop
cultivation for many generations may be threa-
tened by GM crops. The adoption of biotechnolo-
gical methods has the potential to challenge
conventional wisdom and affect how agricultural
knowledge is  passed down  through
communities.'®”® Heritage may be threatened by
this, which could result in the extinction of unique
farming techniques and the disintegration of cul-
tural identities that have their roots in
agriculture.®® To effectively navigate these effects,
ethical considerations must be given careful
thought, inclusive decision-making must be imple-
mented, and modern agricultural methods must be
integrated with methods for preserving traditional
knowledge and cultural heritage.

Furthermore, adopting GMO technology and
buying GM seeds can lead to disparities in cost
that favor larger, wealthier farming entities.***®!
For this reason, economic equity becomes a central
concern. The possibility of a greater reliance on
outside sources for technology and seeds may
intensify economic disparities in the agriculture
industry.®*®® The equitable distribution of the
advantages of GM crops adoption across a range
of agricultural landscapes is based upon the careful
evaluation of inclusive policies, equitable access to
resources, and mechanisms that empower small-
scale farmers. There is an urgent need for a sensible
strategy that upholds moral standards and

maximizes the possible advantages of GM crops
in Africa. Cultural norms, environmental sustain-
ability, and social justice are all included in the
ethical framework. It takes a nuanced and inclusive
viewpoint to balance these against the possible
benefits of GM crops, such as higher crop yields,
pest resistance, and improved nutritional
content.>*>*® An equitable strategy recognizes the
varied socioeconomic backgrounds of the conti-
nent and addresses public concerns through open
communication is needed. Policies must be put in
place that give safety and morality top priority
while allowing for technological advancement.
Furthermore, incorporating indigenous knowledge
systems and guaranteeing local communities’
involvement in decision-making processes pro-
motes a more moral and sustainable incorporation
of GM crops into African agriculture.”> Through
careful consideration of these subtleties, a well-
rounded strategy can help resolve issues related to
food security while respecting moral principles and
protecting the continent’s varied natural and cul-
tural environments.

5. Case Studies and the Effective
Implementation of GM Crops in Certain African
Nations

GM crops adoption in agriculture has proven
successful in some African nations, demonstrat-
ing favorable effects on resilience, productivity,
and sustainability."®'> One noteworthy example
of success is in South Africa, where commercial
production of Bacillus thuringiensis (Bt) Zea mays
L. and Gossypium hirsutum L., which are resistant
to insects, has greatly raised yields and decreased
the requirement for chemical pesticides.'®*>%
Farmers’ incomes have increased as a result of
the adoption of these GM crops, indicating that
there are potential economic advantages.*®”!
Furthermore, Burkina Faso has seen significant
advancements as a result of the adoption of Bt
G. hirsutum L. Although the country is now is
back slide, farmers saw gains in income, lower
dependency on chemical pesticides, and higher
yields. The progress made in South Africa shows
that, despite certain disagreements,** GM crops
have the potential to support sustainable farming
methods and economic advancement.*>%



Another notable example is the growth of GM
pod-borer-resistant Vigna unguiculata (known as
SAMPEA 20-T), which was authorized and
widely accepted in Nigeria in 2019. The Bt
V. unguiculata demonstrates resilience against
the pod borer, a destructive pest.*® Higher yields
and less pesticide use are reported by farmers
growing Bt V. unguiculata, which improves food
security.87

In addition, Kenya declared at the close of 2019
that commercialization of Bt G. hirsutum L. has
begun, with plantings scheduled to begin in
2020.%® This happened after gene-editing crops
were prohibited for seven years in Kenya.'
Kenyan farmers, however, have since revised their
outlook and now hope for a smooth switch to Bt
G. hirsutum L. in 2020. These achievements high-
light how GM crops may be used to help African
countries with particular agricultural issues. Along
with higher yields and financial gains, the use of
GM crops has reduced dependency on chemical
inputs, improving environmental sustainability.'®
But to truly appreciate these achievements, one
must have a thorough awareness of the various
contexts in which GM crops are embraced. The
acceptance of GM crops is significantly influenced
by various local factors, such as regulatory frame-
works, socioeconomic circumstances, and cultural
beliefs. African nations can effectively address fears
and promote sustainable agricultural practices
while exploring the expected benefits of GM
crops by taking into account the distinct conditions
of each region and drawing lessons from these
accomplishments. Other African nations like
eSwatini, Malawi, Ethiopia, and Sudan have also
fully commercialized GM G. hirsutum L. (Table 1).
Farmers in those nations have already profited
from these modified crops, despite opposition of
GMOs from neighboring countries.®"*>*°

African cases show how public attitudes and
the results of using GMOs can be positively
impacted by ethical concerns, inclusive regula-
tory frameworks, and efficient communication.
For example, open communication about the
advantages of the crop allowed for the successful
cultivation of Bt G. hirsutum L. in Kenya.®*>*!
Farmers, stakeholders, and the general public
were engaged to debunk myths and foster con-
fidence in the technology. Furthermore, Ethiopia
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included a range of stakeholders in the decision-
making process concerning the adoption of
GMOs.”?? Due to the participatory model’s abil-
ity to take into account a variety of viewpoints,
more thorough regulatory frameworks were pro-
duced. This method helped to further educate the
public while also addressing ethical issues.”>"*
Moreover, the effective implementation of Bt
Zea mays L. and G. hirsutum L. in South Africa
demonstrates the advantages of a balanced regu-
latory strategy. The nation has successfully
handled the coexistence of GM and non-GM
crops, allaying concerns and proving that bio-
technology is compatible with a range of farming
practices.'®** These incidents highlight how cru-
cial open communication, inclusive governance,
and moral considerations are to fostering the
adoption of GM crops in Africa. Establishing
public trust and promoting the responsible use
of GM crops in agriculture can be achieved
through a comprehensive strategy that incorpo-
rates a range of stakeholders, honors cultural
values, and places a high priority on safety and
sustainability.

Furthermore, another major obstacle for
implementation of GM crops in most African
countries is the absence of well-established seed
systems and infrastructure for the production
and distribution of GM crops.°®®' This is due to
the fact that the development and propagation of
GM seeds necessitate specific expertise and
resources, both of which may be lacking in
many developing African nations. For instance,
the Bt. G. hirsutum L. seeds used in Kenya,
Sudan, Ethiopia, Nigeria, and e-Swatini are
imported rather than produced domestically in
those nations, which drives up the cost of the
seeds for farmers.”*®* As a result, smallholder
farmers adopted GM crops and had limited
access to GM seeds. Therefore, Africa needs to
establish and improve its local seed production
facilities and capacity in order to increase the
adoption of GM crops. Moreover, public-private
partnerships can also be very helpful in increas-
ing the accessibility and availability of GM
seeds.®” This will eventually help GM crops
become widely adopted and improve food, nutri-
tion, and health outcomes in African nations. For
instance, in Uganda, HarvestPlus and other
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organizations have been instrumental in provid-
ing farmers with access to vitamin A-rich orange-
fleshed sweet potatoes (OFSP) through partner-
ships with agricultural extension services and
seed distribution programs.”>”® Thus, govern-
ments, non-governmental organizations, and
partners in the private sector must work together
to coordinate efforts in order to address the
infrastructure and distribution challenges.

6. Prospects and Suggestions for the Future

The adoption of GM crops in Africa may be trend-
ing in a different direction due to changing agri-
cultural requirements and technologies. Growing
knowledge and comprehension of the advantages
of GM crops could result in increased acceptance,
as more nations investigate biotechnological solu-
tions to food security issues.””'>'”>"** Though
little is known in Africa, cooperative efforts to
standardize regulatory frameworks could expedite
procedures and enable cross-border adoption of
GM crops in a responsible manner.””'>*
Moreover, the creation of crops with higher nutri-
tional content, resistance to drought, or tolerance
to diseases could spur interest in GM crops due to
genetic engineering improvernents.“’97 A more
focused and palatable approach could be provided
by the use of precision biotechnologies, such as
gene editing e.g clustered regularly interspaced
short palindromic repeats (CRISPR)-associated
endonuclease Cas9 (CRISPR/Cas9), which could
impact the direction of GM crops approval in
African agriculture.®*”®” However, ongoing dis-
cussions about socioeconomic, environmental, and
ethical issues will probably affect these
trends.”>*>***>%” The way that GM crops adoption
plays out in Africa in the future will be determined
by how well the possible advantages are weighed
against ethical and environmental considerations.
Addressing public concerns about GM crops
should be a top priority for African stake-
holders, researchers, and policymakers through
open and honest communication. Building trust
and fostering understanding can be accom-
plished through inclusive dialogs involving
a variety of stakeholders.'” Establishing and har-
monizing regulatory frameworks that strike
a balance between safety concerns and the

potential advantages of GM crops is essential
to support international research partnerships
and initiatives. In addition, social justice, eco-
nomic equity, and the safeguarding of environ-
mental and cultural values must be given top
priority to uphold ethical principles.**
Lawmakers ought to place a strong emphasis
on creating regulations that are tailored to the
unique circumstances and values of the local
community. Prioritizing research should go
toward evaluating how GM crops affect ecosys-
tems and conventional farming methods over
the long run.'%'"!

Working together, stakeholders - farmers,
scientists, and legislators - can guarantee that
the adoption of GM crops respects ethical prin-
ciples, is consistent with sustainable development
objectives, and responsibly responds to public
concerns.>™’ For responsible GM crops use to
be supported in the African context, interna-
tional collaboration is essential.’> Working
together makes it easier to share knowledge,
which guarantees that African countries profit
from biotechnology breakthroughs worldwide
while taking into account their particular agri-
cultural difficulties. The exchange of efficient
procedures in risk assessments, regulatory frame-
works, and public engagement will help African
policymakers make better decisions.
International cooperation will also encourage
consistency, lower trade barriers, and harmonize
regulatory standards. This will facilitate colla-
borative research projects aimed at addressing
regional needs, like cultivating crops resistant to
regional  pests or climate variations.
Furthermore, by combining various viewpoints
and values into GM crops adoption plans, colla-
boration promotes ethical considerations. In the
end, international collaboration fosters an atmo-
sphere that is favorable for the responsible use of
GM crops in Africa, enabling countries to man-
age the challenges of agricultural biotechnology
while preserving social, economic, and environ-
mental interests.

7. Conclusion

The review clarifies the recent complex
dynamics of GM crops adoption in Africa by



highlighting the interplay between public per-
ception, regulatory obstacles, and ethical consid-
erations. Diverse public opinions throughout the
continent highlight the necessity of context-
specific strategies that take into account subtle-
ties in culture, socioeconomic status, and the
environment."®”>%* Regulations illustrate the
difficult terrain that policymakers must traverse,
from acceptance to cautious implementation to
outright prohibitions. The discourse is further
complicated by ethical quandaries, which call
for a careful balancing act between technological
innovation  and  socio-cultural  values.
A sophisticated understanding of regional dis-
parities becomes essential as Africa struggles
with issues related to food security and sustain-
able agricultural practices. Dealing with the
complexity of GM crops use in Africa requires
a comprehensive and inclusive strategy. This
entails ethical considerations for environmen-
tally friendly farming, coherent regulations,
and open communication. The adoption of
gene-editing laws in African nations will accel-
erate the precise and rapid application of meth-
ods like CRISPR/Cas9, increasing the nutritional
content and productivity of the continent’s agri-
cultural sector. In the future, it will be crucial to
promote open communication, inclusive deci-
sion-making procedures, and cooperative global
initiatives. Responsible GM crops adoption will
be made possible by tackling public concerns,
harmonizing regulations, and upholding ethical
standards. This will guarantee that technological
advancements are in line with Africa’s diverse
landscapes while contributing to a future of
agriculture that is both equitable and sustain-
able. This study offers policymakers and stake-
holders vital information that can improve the
acceptance of GM crops and raise global food
security.
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