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Abstract: In this emerging era of the 4th Industrial Revolution, the study “Awakening Africa to Embrace Al Revolution" explores
the potential of Artificial Intelligence (Al) robotics and drones in reshaping marketing distribution across the African continent. It
underscores the urgency for Africa to integrate these Al technologies, to meet up with the global Al surge. The study envisions a
future in Africa where Al-driven drones and robots revolutionize supply chains, overcome infrastructure challenges, and redefine
last-mile delivery amid traffic woes. Recognizing barriers such as security concerns, lack of standards, ethical dilemmas, and
cybersecurity vulnerabilities, the study proposes strategic recommendations. The recommendations include substantial
investments in technological infrastructure, fostering cross-sector collaborations, and revamping educational curricula to equip
the next generation with essential skills. Moreover, the study suggests initiatives to strengthen cybersecurity measures, promote
innovation hubs, launch public awareness campaigns, and provide incentives for industry adoption. The call for international
collaboration is emphasized to facilitate knowledge transfer and technological exchange. This study, therefore, serves not only as
an exploration of the transformative potential of Al but also as a roadmap for Africa to navigate challenges and harness the
benefits of Al robotics and drones. By considering these recommendations, Africa can position itself as an active contributor to the
global Al revolution, fostering sustainable development and innovation on its terms.
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Introduction

As we are pondering over the question of whether Africa needs Al or not, it is important to
acknowledge the fact that there is a global surge of Artificial Intelligence (Al) in other parts of the
world. Al is rapidly advancing in several industries and has mastered skills such as piloting planes,
driving cars, diagnosing diseases etcetera. Its capabilities are reaching superhuman levels
whereby impacting industries from finance to farming. Imagine where an Al bot successfully flew
an F-16 fighter jet in the skies above Southern California (Ingram, 2023). This is to show that we
are now at the dawn of the 4™ Industrial Revolution.

Frankly speaking, Africa has not yet taken its place at the starting line. We are still celebrating
crude oil, gold, and other mineral resources in our reservoir, while other nations are investing
heavily in Al. The United States and China are leading the race in Al, with both countries investing

arcnjournals@gmail.com Page | 122



International Academic Journal of Management and Marketing

huge amounts of money in Al development (InvestGlass, 2023). Other countries such as Canada,
Germany, Japan, South Korea, and France, are also making significant strides in Al technology and
have announced plans to invest billions of dollars into research and development of Al
technologies. In the Middle East, Saudi Arabia, the UAE, and Qatar have shown strong
commitment to developing their Al capabilities and have been investing heavily in new
technology, with governments serving as initial consumers (Oxford Insights, 2019).

Now one may wonder, where is Africa in all of these? The real fact is that the jobs we cherish here
in Africa are at risk. This is because, over the next 20 to 30 years, Al can perform these tasks faster,
cheaper, and more efficiently than we can. Hence our jobs may vanish into thin air and we the
African youths will be completely jobless. Hence, it is time for Africa to wake up to the Al
revolution, invest in the future, and ensure that we don’t miss out on the opportunities that Al
brings. We need to start considering what direction Al can help solve our immediate challenges
in Africa so that we can dream big and one day achieve our dreams.

In this study, we are looking at the possibilities of Al drones and robotics in the physical
distribution of goods and services to help cushion the effect of distribution delays caused by bad
roads or traffic jams in Africa. Distribution is a key area of marketing that makes products and
services available to the customers and consumers of a given product. Marketing being adaptive
to several other fields of study, has imbibed the use of Artificial intelligence (Al) in offering
customers personalized services. This act according to Nwachukwu and Affien (2023) is called
artificial intelligence marketing. Adoption of artificial intelligence marketing has been shown to
improve customer satisfaction (Nwachukwu, 2023), and the application of Al robotics and drones
should be viewed and investigated as a way forward for future distributional activities by firms
and businesses to ease delivery of products ordered by customers.

In the past, technologies like Al were only found in science fiction, but now they are real and are
important tools for businesses that want to improve their supply chains, delivery processes, and
customer experiences. These technologies possess the capability to automate routine tasks,
analyze vast amounts of data in real time, and execute complex logistics operations with precision
(Deloitte, n.d.; Cole, 2022; Glowacki, 2022). In doing so, they mitigate human errors, minimize
delays, and enable businesses to maintain a competitive edge in an ever-evolving market. Within
the context of Nigeria and Africa at large, there is a dearth of academic discussion on the area of
Al robotics and the distribution of goods and services, and a gap in scientific efforts to study the
possible applicability of these innovations within the context of Africa. This informs our study.

In today's dynamic and innovative times, both developed and developing countries are making
significant strides in harnessing artificial intelligence (Al) to enhance productivity and improve
human life. Verma (2021) asserts that academicians and practitioners believe that Artificial
Intelligence is the future of our society. Hence, to remain competitive and avoid being left behind,
African countries and scholars need to actively seek knowledge and understanding of modern Al
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technology. Bridging the digital divide gap requires inquiring into how Al works and its
implications, as learning occurs predominantly in the realm of theoretical concepts while practical
application takes place on an industrial scale.

By grasping the ideologies and rudiments of Al robotics and drones, African students and
industries can adapt to the realities of this rapidly evolving landscape and capitalize on its
distributional advantages, which is what this study will theoretically shed light on.

1.2 Research Objectives

The research objective includes to viewing how Al, robotics, and drones can change the way
marketing and distribution are done in Africa. While the specific objectives include:

(@) To explore the applications of Al robotics and drones in marketing distribution.

(b) To examine the barriers to adoption in the African context.

(c) To propose strategies for enhancing awareness and collaboration among scholars and
practitioners.

2.1 Literature Review

This section conducts a review of scholarly literature concerning Al robotics, drones, and their
role in marketing distribution. It explores how these technologies optimize supply chains,
enhance customer experiences, and streamline logistics. It began with the theoretical framework
and moved to the concept of distribution strategy, the concept of Al, robotics and drones. It
looked at applications of Al robotics and drones in Marketing distribution, and the future of these
within the African context. The review also discusses the challenges specific to Africa, including
infrastructure limitations and regulatory concerns that may impede widespread adoption.

2.2 Theoretical Framework

The theoretical underpinning of this study is the Technology Acceptance Model (TAM) by Fred
Davis (1989). TAM explores how individuals adopt technology based on its perceived ease of use
(PEOU) and its perceived usefulness (PU).

TAM's approach, which looks at the user's perspective, is important. It helps us understand how
people feel about Al robotics and drones in marketing distribution. Assessing how useful and easy
to use these technologies are will help us understand if people will accept them. Moreover, TAM's
consideration of external variables aligns well with the unique challenges in the African context,
making it a robust foundation for exploring the practical integration of these technologies. This
framework equips the study with valuable insights for policymakers, businesses, and technology
developers navigating the adoption landscape in Africa.
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2.3. Concept of Distribution Strategies

Distribution strategies according to Nwachukwu and Tumba (2023) refer to the plans and tactics
adopted by firms to ensure the efficient movement of their products from the point of production
to the point of consumption. Distribution is an important aspect of manufacturing and production
businesses and also adds to the cost of product per unit. Within the context of Nigeria and Africa
at large where there are predominant cases of bad roads and traffic congestions that delay
delivery time, the possible future can foresee the use of drones and unmanned delivery robots
to cushion the effect of time delay in product delivery which cumulates to customers complaint.
Hence, we will take a proper look at the concept of Al robotics and drones, what it is and how it
could be used in delivery services.

2.4 Concept of Al, Robotics and Drones
2.4.1 Artificial Intelligence (Al)

Artificial Intelligence according to Abid et al. (2022 cited in Nwachukwu & Affen, 2023) could be
seen as a computer science technology that can teach computers to comprehend and emulate
human behaviors and communication. It involves the simulation of human intelligence processes,
especially in computer systems (Burns, n.d.).

2.4.2 Robotics

They can be programmed to execute specific actions without human intervention, making them
valuable tools in various industries. Moravec (2023) defined a robot as an automated machine
that takes the place of human labor, even if it doesn't look like a human or mimic human action.
While Daley (2022) defined it as a programmable machine that can execute and complete a task.
Robots come in various forms, ranging from large industrial robots used in manufacturing to
small, sophisticated robots used for service delivery and assistance.

Figure 2.1: Pictures of Robots

2.4.3 Drones

Drones are unmanned flying machines that you can control from a distance. It is often called an
unmanned aerial vehicle (UAV) or unmanned aircraft system. It can be controlled from a distance
or follow pre-programmed flight paths using special software, built-in sensors, and GPS to
navigate and operate autonomously (Lutkevich & Earls, n.d.). Flying Staff (2022) describes a drone

arcnjournals@gmail.com Page | 125



International Academic Journal of Management and Marketing

or UAV as any powered aircraft that does not carry humans. They have lots of uses, like taking
photos, shooting videos, delivering things, or keeping an eye on things. Drones come in various
types, sizes, and shapes, and some of them have cameras and sensors onboard.

Figure 2.2: Pictures of a Drone

Rojas et al. (2021) recognize that drones, also known as UAVs, have the capability to fly on their
own based on a pre-set flight plan. UAVs can carry out delivery and pickup tasks more swiftly
than vehicles on the ground, and often, they do so at reduced expenses (Alrushood et al., 2023).
Hence, they can be useful in difficult terrains where humans can find difficult to access. Koshta
et al. (2021) contend that drones might offer a practical solution to enhance the efficiency and
effectiveness of supply chains in humanitarian aid, particularly in addressing the supply crises
stemming from the pandemic.

2.4.4 The Idea of Al Robotics

Al Robotics combines robotics and artificial intelligence, enabling robots to learn from data, adapt
to different situations, and make decisions based on observations and experiences. This
integration empowers robots to perform complex tasks in dynamic environments.

Robots have revolutionized industries such as manufacturing, military, medicine, exploration, and
entertainment (Singh & Banga, 2022). They automate tasks, improve efficiency, and reduce
production costs.

2.5 Applications of Al Robotics and Drones in Marketing Distribution

The integration of Artificial Intelligence (Al) robotics and drones in marketing distribution has
emerged as a promising technological advancement, revolutionizing the way goods and services
are delivered to consumers. Al robotics and drones have various applications in marketing
distribution. Some of the applications are:

a) Supply chain management: Autonomous robots and drones can be used to drive supply
chain innovation, resulting in improvements across the supply chain (Deloitte, n.d.). The synergy
of drones, Internet of Things, and robotics has the potential to significantly enhance supply chain
operations, increasing inventory accuracy and ultimately expediting cost-effective construction
projects, as highlighted by Alrushood et al. (2023).
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b) Power distribution: The utilization of robotics and drones in power distribution has the
potential to enhance effectiveness and lower expenses (Pandya et al., 2022).

c¢) Warehouse management: Drones are valuable robotic devices capable of flying and
carrying a limited amount of weight, transporting units, and reaching difficult-to-access areas
(Borras, 2020). Drones and robotic vehicles come equipped with advanced features such as QR
codes and RFID signal recognition systems. These technologies enable them to navigate through
warehouse environments autonomously, skillfully avoiding obstacles, and efficiently identifying
various units and pallets along their path. This capability enhances their utility in warehouse
operations, making them valuable tools for streamlining tasks.

Furthermore, machine learning technology plays a pivotal role in making these robotic vehicles
self-reliant and dependable. They are often seen as valuable collaborators, earning them the
nickname "cobots" or collaborative robots. In this collaborative setup, human employees instruct
them on specific transport or classification tasks, and these robotic counterparts carry out these
instructions automatically (Borras, 2020). This harmonious interaction between human workers
and cobots contributes to improved warehouse efficiency and productivity.

d) Sales and marketing: Al can be used to help logistics service providers automate routine
marketing tasks, such as email marketing and content creation (Dilmegani, 2023).

e) Delivery: The focal point of this study is the evaluation of drones and robots as delivery
mechanisms in marketing distribution. We will begin with delivery drones and then will go ahead
to discuss delivery robots.

Delivery Drones: Delivery drones can help businesses reduce waste costs and prevent
investments in costly storage facilities, especially in the healthcare industry where
pharmaceutical products have a short shelf-life span (Dilmegani, 2023). Delivery drones and
robots have been operational in the skies and streets of some countries recently, and the use of
remote and contact-free delivery technology has proved quite effective during COVID-19
lockdowns (World Economic Forum, 2021).

Fig 2.3: Delivery Drones

Service Delivery Robots: Service delivery robots in the form of unmanned delivery bots represent
a new generation of Al-powered robots that are designed to interact with and serve humans in
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various ways. According to Wirtz et al. (2018), service robots are described as adaptable, system-
based interfaces that possess autonomy and interact with an organization's customers while
providing services. Li et al. (2022) assert that service robots, as emerging service providers, when
combined with advanced technologies like artificial intelligence, hold the promise of improving
service results and enhancing the customer experience, and they may already be reshaping the
service delivery process.

These robots are becoming increasingly popular due to their potential to transform service
industries. Unmanned delivery robots are innovative creations that are making waves in the
service industry. They are designed to autonomously transport goods and provide services, such
as making deliveries to customers' doorsteps. These robots use advanced sensors and Al
algorithms to navigate through busy streets, avoiding obstacles, and reaching their destinations
efficiently.

Fig 2.5: Unmanned Delivery Bots

Here are some instances of how service delivery robots are currently being employed:

a) Last-mile Delivery: Autonomous vehicles transport multiple delivery robots to a location,
and upon command, these robots are dispatched to carry out deliveries to customers
(Interplai, n.d.). This method reduces expenses and enhances efficiency in last-mile
delivery, making it a favored solution for industries like food, grocery, retail, healthcare,
logistics, and e-commerce.

b) Logistics and Supply Chain Management: Advanced Al technologies are reshaping
traditional logistics practices, encompassing robotic process automation and the
utilization of self-driving vehicles. Al solutions optimize traffic flow, minimize delays,
streamline operations, reduce operational costs, and achieve rapid and precise goods
delivery (Woods, 2023). Al-powered robots also bolster supply chain visibility, enhancing
the effectiveness and efficiency of logistics and supply chain processes (Deloitte, n.d.).

c) Food Delivery: Autonomous delivery robots are employed for food deliveries with
exceptional accuracy, employing a blend of state-of-the-art technologies, including Al
(Mahendra, 2023). These robots need the capability to navigate around obstacles and
independently find their destinations, making Al a vital component of their design.

d) Autonomous Mobility: Eco-friendly autonomous delivery robots, operating emissions-
free, are designed for sidewalk use and adept at navigating around obstacles (Pereira,
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2023). They can handle all aspects of driving and navigation under certain conditions or
environments without human intervention.

e) Kiwibot Delivery Service: Kiwibot operates a delivery service that utilizes autonomous
robots for food and package deliveries. These robots are engineered for sidewalk
operation and incorporate artificial intelligence at Level 4 autonomy (Kiwibot, 2022).
Kiwibot's delivery service offers an efficient, convenient, and sustainable solution for food
and package deliveries.

2.6 Future Possibility of Al Robotics and Drones in Marketing Distribution in Africa

Based on the identified challenges of bad roads and congestion in the Nigerian and African
context which hampers on-time delivery of goods and services, it has been identified that new
innovations such as Al drones could be used to maneuver such traffic situations and deliver
goods on-time to customers. Cornell et al. (n.d.) suggest that drones offer a solution for
navigating challenging terrain and inadequate road infrastructure during the distribution of
goods, enabling deliveries to remote locations or when consolidating shipments is impractical. It
has the capability to transport smaller quantities of items more frequently and with greater
adaptability, thus enhancing the feasibility of high-capacity and long-distance deliveries (Baur &
Hader, 2020).

Fig 2.4: The potential future use of delivery drones to transport goods and navigate challenging road conditions in
Africa.

In areas lacking adequate road infrastructures, drones can deliver their precious cargo faster than
cars or trucks, dropping the supplies via parachute when they reach their destination and then
returning to their launch site for reuse (Campanaro, 2018). As of early 2022, there were already
over 2,000 daily commercial drone deliveries happening globally, and this figure has continued to
increase (Cornell et al., n.d.).

In addition to reducing delivery durations, drones have the potential to enhance environmental
sustainability as they operate using electricity for power (Hwang et al., 2019). This is true since
automobile vehicles in use at the moment in several parts of Africa for the delivery of goods and
services emit carbon into the air which aids the depletion of the ozone layer, causing global
warming. But with Al drone’s capacity to fly with electric power emitting zero amount of carbon,
it can help in sustaining the environment. Also, the high mobility of drones can to a great extent
enhance several logistics tasks (e.g. inventory management, warehousing, transportation, and
route planning) and can reduce the overall costs of the supply chain (Rejeb et al., 2023).
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In the foreseeable future, the adoption of unmanned delivery bots represents a promising
evolution in urban grocery delivery across African cities. As urbanization continues to accelerate,
so does the demand for efficient and convenient solutions to everyday challenges, including
grocery shopping. Unmanned bots, operating in conjunction with mobile applications, have the
potential to redefine this experience for urban residents In Nigeria and other urban cities in Africa.

Imagine a scenario where residents of urban cities in Africa can effortlessly order their groceries
through a mobile app and have them delivered to their doorsteps by autonomous robots. This
not only saves valuable time and effort but also addresses the ever-present challenges of traffic
congestion and hectic urban lifestyles. Unmanned bots are designed to navigate through city
streets, making deliveries swift and reliable. As these technologies mature and become more
accessible, they offer the possibility of streamlining grocery shopping in urban African areas.

Furthermore, the integration of unmanned bots into urban grocery delivery aligns with the global
shift toward more sustainable practices. By designing these bots to run on clean energy sources,
they not only reduce carbon emissions associated with traditional delivery methods but also
contribute to environmental preservation—an essential consideration in the context of growing
urbanization.

2.7 Barriers to Adoption of Al Drones and Robotics in the African Context

The integration of Al robotics and drones into marketing distribution practices holds immense
promise for Africa, but this potential is accompanied by a range of unique challenges. To fully
realize the transformative impact of these technologies, it is essential to critically examine and
address the barriers that will hinder widespread adoption across the African continent. This
section delves into the multifaceted obstacles that have the capacity to impede the seamless
incorporation of Al robotics and drones into the marketing distribution landscape in Africa.

Some of the barriers include:

2.7.1 Security Concerns

The adoption of Al drones and robotics in Africa presents immense promise, yet it also raises
significant security concerns. Although there is an increase in the use of drones due to their ability
to offer a live-stream, real-time video along with the ability to fly and transport goods (Yaacoub
et al., 2020), which is mainly due to their advantages over commercial helicopters when it comes
to costs and budget (Liu et al., 2015). However, one of the most pressing worries is the potential
exploitation of these technologies by criminal elements such as terrorists, robbers, and
kidnappers. In regions already grappling with security challenges, Al drones could become tools
for nefarious activities. They can be employed for surveillance, weaponization, illicit smuggling,
disruption of critical infrastructure, and even kidnapping operations. Criminals may weaponize
drones or use them to conduct surveillance undermining public safety and national security.
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Hence these security concerns, while legitimate, pose a barrier to the widespread adoption of
drones as a marketing distribution mechanism in Africa.

2.7.2 Lack of Technological and Operational Standards

The absence of well-defined technological and operational standards for Al drones and robotics
in Africa is one of the security concerns that act as a barrier to the adoption of Al drones and
robotics in marketing distribution within the African context. The lack of standards makes it
difficult to ensure that the technology is safe, secure, and reliable. According to a study on the
deployment of robots and drones during the COVID-19 pandemic in sub-Saharan Africa,
infrastructural, financial, and technological challenges hinder the implementation of robots and
drones in the region (Mbunge et al., 2021). The study further highlights that many countries in
sub-Saharan Africa have limited government investment in healthcare, which makes it difficult to
invest in robotics and drone technology. Additionally, the lack of ethical norms, standards, and
practical methodologies to ensure the responsible use of Al technologies is a concern (Anderson
& Rainie, 2018; World Commission on the Ethics of Scientific Knowledge and Technology, 2017).

This lack of standards not only hinders the seamless integration of these technologies but also
leaves them vulnerable to misuse. Federal Aviation Administration (FAA) has emphasized the
importance of establishing clear guidelines and protocols to ensure safe and responsible drone
operations (Federal Aviation Administration, n.d.). Without such standards, there is a risk of
accidents, unauthorized access, and misuse for malicious purposes. According to the FAA (2020),
drone operators must avoid manned aircraft and are responsible for any safety hazard their drone
creates in an airport environment. Therefore, addressing this barrier by developing
comprehensive technological and operational standards is crucial to promoting the responsible
adoption of Al drones and robotics across the African continent.

2.7.3 Ethical Implications

The development and implementation of Al drones and robotics raise ethical implications and
moral questions that need to be addressed (Bird et al., 2020). For example, the use of Al drones
and robotics in Africa could lead to job displacement, which could have negative social and
economic consequences.

As these technologies become more integrated into various sectors, there is a risk of automation
replacing human jobs, which could lead to adverse social and economic consequences. The lack
of ethical norms, standards, and practical methodologies to ensure the responsible use of Al
technologies is a concern (Torresen, 2018). Additionally, the lack of transparency in the use of Al
technologies by government agencies may result in greater control and surveillance, which may
have detrimental effects on free expression and civil rights (Pavaloaia & Necula, 2023). Addressing
these ethical implications is crucial for ensuring that the adoption of Al drones and robotics
benefits African communities while mitigating potential negative impacts on employment and
livelihoods.
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2.7.4 Cybersecurity Vulnerabilities

Al drones and robotics are vulnerable to cybersecurity attacks, which could compromise their
functionality and pose a threat to public safety (Yaacoub et al., 2020). In an increasingly digital
world, where connectivity and automation are on the rise, these vulnerabilities become more
apparent. The use of Al drones and robotics in Africa for marketing distribution holds immense
promise, but it also comes with a growing concern about internet fraudsters and cyber security
challenges in the region.

With the increasing prevalence of cyber threats in Africa (McGuire, 2016, INTERPOL, 2021;
Mitchell, 2022), there is a legitimate fear that hackers might target Al drones and robots,
potentially gaining unauthorized access and control. This poses a multifaceted challenge: not only
can cyberattacks disrupt the operation of these technologies, but they can also compromise
sensitive data, including location information and surveillance footage. Such breaches could have
far-reaching consequences, impacting not only businesses but also public safety and national
security.

As a result, the uncertainty surrounding the cybersecurity of Al drones and robotics stands as a
significant barrier to their adoption and usage as marketing distribution vehicles in Africa.
Potential users and businesses may hesitate to fully embrace these technologies without
confidence in their ability to safeguard against cyber threats. Therefore, addressing these
vulnerabilities and implementing robust cybersecurity measures is essential to ensure the
responsible and secure integration of Al drones and robotics into the African context.

3.1 Creating Academic and Industrial Awareness of Delivery Drones and Robotics to African
Students and Industries

In the pursuit of progress and development, the old adage "knowledge is power" holds true more
than ever. In the context of the African continent, this saying resonates deeply, particularly
concerning the integration of delivery drones and robotics. To transcend its current status as a
consumer of technological advancements and ascend from developing nations to developed
ones, Africa must relinquish its overdependence on importing basic innovations and products
from more advanced countries. Instead, the focus should shift towards cultivating indigenous IT
capabilities and manufacturing essential commodities.

The awakening of academic and industrial consciousness to the potential of delivery drones and
robotics is pivotal. By nurturing a generation of students and industries that not only understand
but also actively engage with these cutting-edge technologies, Africa can pave the way for an era
of homegrown innovation and sustainable growth. The disparity in technological advancements
between Africa and developed nations is a wide gap that requires bridging, and this can only be
achieved by embracing the digital revolution that delivery drones and robotics represent. The
awareness will empower African scholars and industries to harness the potential of Al-driven
delivery drones and robotics, thereby enabling them to overcome challenges such as poor road
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infrastructure and traffic congestion that have bedeviled most cities and towns in several African
countries.

Academic institutions across Africa play a crucial role in this transformation. They are the breeding
grounds for the next wave of innovators, researchers, and entrepreneurs. As the digital landscape
evolves, it is paramount for these institutions to equip their students with a solid foundation in
Al, robotics, and related fields. Understanding these technologies on a deep level empowers
African students to become active contributors to the ongoing technological revolution. By
fostering an environment of curiosity and hands-on learning, academic institutions can inspire a
generation to drive the change Africa needs.

Moreover, researchers must delve into the potential applications of Al in improving living
conditions on the continent. Al has emerged as a versatile tool with the capability to address
challenges in healthcare, agriculture, infrastructure, and more. By directing research efforts
toward Al-driven solutions tailored to Africa's unique context, the continent can leapfrog certain
developmental stages and make strides toward progress. This approach not only benefits the
academic community but also cultivates a culture of problem-solving and innovation that
resonates with industries and governments alike.

Delivery drones and robotics offer a tangible avenue for Africa to tap into the potential of
technological innovation. By fostering academic awareness and industrial engagement in these
domains, Africa can spearhead a movement towards self-sufficiency, reducing its reliance on
imports and bolstering its technological capabilities. As the world embraces the Fourth Industrial
Revolution, Africa stands at a pivotal juncture. Embracing this new wave of innovation is not just
an option, it is a must-do if Africa is to chart a trajectory of development, bridging the digital
divide and securing a prosperous future for its people.

3.2 Conclusion

In conclusion, this study delves into the imperative for Africa to embrace the transformative
potential of Al robotics and drones in marketing distribution. As the global landscape undergoes
the paradigm shift of the Fourth Industrial Revolution, Africa finds itself at a crucial juncture
where the adoption of these technologies can usher in unprecedented economic and
developmental opportunities.

The examination of Al drones and robotics in the context of marketing distribution in Africa
highlights the pressing need for innovation to address challenges such as inadequate road
infrastructure and traffic congestion. The study underscores the potential applications of these
technologies in supply chain management, power distribution, warehouse management, sales,
marketing, and most notably, in the realm of efficient and timely delivery through autonomous
vehicles and drones.
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However, the adoption of Al robotics and drones in Africa is not without its barriers. Security
concerns, lack of technological and operational standards, ethical implications, and cybersecurity
vulnerabilities pose significant challenges that must be addressed for seamless integration. The
study emphasizes the importance of creating awareness among academic institutions and
industries in Africa, asserting that knowledge is the key to unlocking the transformative potential
of these technologies.

As Africa grapples with the prospect of job displacement due to automation and the ethical
considerations surrounding Al technologies, it is paramount for the continent to navigate these
challenges with a forward-thinking approach. The study calls for a concerted effort to bridge the
digital divide by empowering African students and industries with the knowledge and skills
necessary to actively engage with Al robotics and drones.

3.3 Recommendations

Building upon the findings and conclusions of this study, the following recommendations are put
forth to guide Africa in navigating the transformative landscape of Al robotics and drones in
marketing distribution:

4 Investment in Technological Infrastructure: African nations should prioritize investments in
technological infrastructure, creating an environment conducive to the seamless integration
of Al robotics and drones. This includes improving connectivity, establishing regulatory
frameworks, and ensuring the availability of necessary resources for technological
advancements.

5 Formation of Cross-Sector Collaborations: Governments, academic institutions, and
industries should collaborate to form interdisciplinary partnerships. These collaborations can
facilitate knowledge exchange, address challenges collectively, and promote a holistic
approach to the integration of Al robotics and drones in marketing distribution.

6 Education and Training Initiatives: Academic institutions in Africa should revamp curricula to
incorporate Al, robotics, and drone technologies. This will empower the next generation with
the skills needed to actively participate in the Al revolution. Additionally, continuous training
programs for industries will ensure a workforce proficient in utilizing these technologies
effectively.

7 Cybersecurity Measures: Acknowledging the cybersecurity vulnerabilities associated with Al
robotics and drones, African nations should prioritize the development and implementation
of robust cybersecurity measures. This includes regular assessments, encryption protocols,
and collaborations with international cybersecurity experts.

8 Promotion of Innovation Hubs: Governments should encourage the establishment of
innovation hubs and research centers focused on Al technologies. These hubs can serve as
incubators for startups, fostering a culture of innovation and experimentation in the
application of Al robotics and drones.

9 Public Awareness Campaigns: To alleviate concerns and build public trust, comprehensive
awareness campaigns should be launched. These campaigns can educate the public on the
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benefits, safety measures, and ethical considerations associated with Al robotics and drones,
fostering a supportive environment for their integration.

10 Incentives for Industry Adoption: Governments should consider providing incentives, such
as tax breaks or grants, to industries adopting Al robotics and drones for marketing
distribution. These incentives can catalyze early adoption and promote a competitive edge in
the global market.

11 International Collaboration: African nations should actively engage in international
collaborations and partnerships with countries at the forefront of Al advancements. This
collaboration can facilitate knowledge transfer, technological exchange, and provide valuable
insights for navigating the challenges associated with Al adoption.

References

Alrushood, M. A., Rahbar, F., Selim, S. Z., & Dweiri, F. (2023). Accelerating use of drones and
robotics in post-pandemic project supply chain. Drones, 7(5),
313; https://doi.org/10.3390/drones7050313

Anderson, J., & Rainie, L. (2018). Solutions to address Al’s anticipated negative impacts. Pew
Research Center. https://www.pewresearch.org/internet/2018/12/10/solutions-to-
address-ais-anticipated-negative-impacts/

Baur, S., & Hader, M. (2020). Cargo drones: The future of parcel delivery.
https://www.rolandberger.com/en/Insights/Publications/Cargo-drones-The-future-of-
parcel-delivery.html

Bird, E., Fox-Skelly, J., Jenner, N., Larbey, R., Weitkamp, E., & Winfield, A. (2020). The ethics of
artificial intelligence: Issues and initiatives. Panel for the Future of Science and
Technology (STOA), European Parliament. https://www.europarl.europa.eu/stoa/en/docu
ment/EPRS STU(2020)634452

Borras, I. (2020). Robotics in logistics:  how  distribution is  changing.
https://blog.saleslayer.com/robotics-in-logistics

Campanaro, A. (2018). World's fastest delivery drones are saving lives. Here's how.
https://www.nbcnews.com/mach/science/blood-carrying-drones-could-save-lives-us-
here-s-how-ncna868561

Cole, E. (2022). Warehouse robotics: AMRs, Al & drones. https://www.automate.org/industry-
insights/warehouse-robotics-amrs-ai-and-drones

Cornell, A., Kloss, B., Presser, D., & Riedel, R. (n.d.). Drones take to the sky, potentially
disrupting last mile delivery. McKinsey & Company. https://www.mckinsey.com/industries
/aerospace-and-defense/our-insights/future-air-mobility-blog/drones-take-to-the-sky-
potentially-disrupting-last-mile-delivery

Daley, S. (2022). Robotics: What are robots? robotics definition &  uses.
from https://builtin.com/robotics

arcnjournals@gmail.com Page | 135



International Academic Journal of Management and Marketing

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13(3), 319-340. doi:10.2307/249008

Deloitte (n.d.). Using autonomous robots to drive supply chain innovation: Future trends in
supply chain. https://www2.deloitte.com/us/en/pages/manufacturing/articles/autonomo
us-robots-supply-chain-innovation.html

Dilmegani, C. (2023). Top 15 use cases and applications of Al in logistics in 2023.
https://research.aimultiple.com/logistics-ai/

Federal Aviation Administration. (n.d.). Other Information and Best
Practices. https://www.faa.gov/air traffic/publications/atpubs/aim html/chapll section
8.html

Federal Aviation Administration. (2020). Small unmanned aircraft systems (uas) regulations (part
107). https://www.faa.gov/newsroom/small-unmanned-aircraft-systems-uas-regulations-
part-107

Flying Staff (2022), What is a drone? https://www.flyingmag.com/guides/what-is-a-drone/

Glowacki, M. (2022). Robots and drones delivery: Transforming quick commerce [2023 Update].
https://www.netguru.com/blog/robots-and-drones-delivery

Hwang, J., Kim, H., & Kim, W. (2019). Investigating motivated consumer innovativeness in the
context of drone food delivery services.Journal of Hospitality and Tourism
Management, 38, 102—110. https://doi.org/10.1016/j.jhtm.2019.01.004.

Ingram, D. (2023, March 5). ChatGPT has thrown gasoline on fears of a U.S.-China arms race on
Al. NBC News. https://www.nbcnews.com/tech/innovation/chatgpt-intensified-fears-us-
china-ai-arms-race-rcna71804

Interplai (n.d.). Perfecting your last-mile delivery. https://interpl.ai/

Interpol (2021). INTERPOL report identifies top cyberthreats in
Africa. https://www.interpol.int/News-and-Events/News/2021/INTERPOL-report-
identifies-top-cyberthreats-in-Africa

InvestGlass. (2023, November 6). Which  countries are leading the Al
race? https://www.investglass.com/which-countries-are-leading-the-ai-race/

Kiwibot (2022). Adorable autonomous delivery robots: Revolutionizing the future of robotic
delivery. https://www.kiwibot.com/

Koshta, N., Devi, Y., & Patra, S. (2021). Aerial bots in the supply chain: A new ally to combat
COVID-19. Technology in Society, 66, 101646.

arcnjournals@gmail.com Page | 136



International Academic Journal of Management and Marketing

Li, X., Huang, L., Xi, N., & Gong, B. (2022). The use of service robots in service delivery: A review
of the literature. WHICEB 2022 Proceedings. 81. https://aisel.aisnet.org/whiceb2022/81

Liu, Z., Li, Z., Liu, B, Fu, X., Raptis, I., & Ren, K. (2015). Rise of mini-drones: applications and issues.
In Proceedings of the 2015 Workshop on Privacy-Aware Mobile Computing (pp. 7-12). ACM.

Lutkevich, B., & Earls, A. R. (n.d.). Drone (UAV). TechTarget. https://www.techtarget.com/iotage
nda/definition/drone

Mahendra, S. (2023). Food delivery robots: Will they go beyond the UT campus?
https://www.aiplusinfo.com/blog/food-delivery-robots/

Mbunge, E., Chitungo, ., & Dzinamarira, T. (2021). Unbundling the significance of cognitive robots
and drones deployed to tackle COVID-19 pandemic: A rapid review to unpack emerging
opportunities to improve healthcare in sub-Saharan Africa. Cognitive Robotics, 1, 205-213.
https://doi.org/10.1016/j.cogr.2021.11.001

McGuire, C. (2016). Cybercrime and cybersecurity trends in Africa.
https://thegfce.org/cybercrime-and-cybersecurity-trends-in-africa/

Mitchell, J. (2022). Africa faces huge cybercrime threat as the pace of digitalisation increases.
Investment Monitor. https://www.investmentmonitor.ai/features/africa-cyber-crime-
threat-digitalisation/

Moravec, H. P. (2023). Robot technology. Britannica. https://www.britannica.com/technology/ro
bot-technology

Nwachukwu, D., Azuonwu, B. E., Nwador, C. A, Dike, L. B., & Origbo, H. (2023). Self-Service
technology adoption and post-purchase intentions of deposit money banks customers in
Port Harcourt. International Journal of Management Sciences, 10(1), 75 — 211.

Nwachukwu, D. (2023). Evaluating the influence of artificial intelligence marketing on customer
satisfaction with products and services of telecommunication companies in Port Harcourt,
Rivers State, Nigeria. International Journal of Management and Marketing Systems,13(9), 1-
31.

Nwachukwu, D., & Affen, M. P. (2023). Artificial intelligence marketing practices: the way forward
to better customer experience management in Africa (Systematic Literature Review).
International Academy Journal of Management, Marketing and Entrepreneurial Studies,
9(2), 44-62.

Nwachukwu, D., & Tumba, M. (2023). Distributional strategies and marketing effectiveness of
petroleum marketing firms in Rivers State, Nigeria. International Academic Journal of
Advanced Educational Research, 9(4), 15-31.

Oxford Insights. (2019). Government Al readiness index 2019.
https://www.oxfordinsights.com/ai-readiness2019

arcnjournals@gmail.com Page | 137



International Academic Journal of Management and Marketing

Pandya, K., Javed, S.M., Das, A. (2022). Implementation of robotics and drones in power
distribution. In: Pillai, R.K., Singh, B.P., Murugesan, N. (eds) ISUW 2021. Lecture Notes in
Electrical Engineering, vol 843. Springer, Singapore. https://doi.org/10.1007/978-981-16-
8727-3 21

Pavaloaia, V.-D., & Necula, S.-C. (2023). Artificial intelligence as a disruptive technology—A
systematic literature review. Electronics, 12(5), 1102. https://doi.org/10.3390/electronics
12051102

Pereira, P. (2023). Autonomous vehicle technology drives ai delivery robots.
https://www.insight.tech/retail/autonomous-vehicle-technology-drives-ai-delivery-robots

Rejeb, A., Rejeb, K., Simske, S. J., & Treiblmaier, H. (2023). Drones for supply chain management
and logistics: a review and research agenda. International Journal of
Logistics Research and Applications, 26(6), 708-731, DOI: 10.1080/13675567.2021.198127
3

Rogers, E. M. (2005). Diffusion of innovations. Free Press.

Torresen, J. (2018). A review of future and ethical perspectives of robotics and Al. Frontiers
in Robotics and Al. https://www.frontiersin.org/articles/10.3389/frobt.2017.00075

Verma, S., Sharma, R., Deb, S., & Maitra, D. (2021). Artificial intelligence in marketing: Systematic
review and future research direction. International Journal of Information Management
Data Insights, https://doi.org/10.1016/j.jjimei.2020.100002

Wirtz, J., Patterson, P. G., Kunz, W. H., Gruber, T., Lu, V. N., Paluch, S., & Martins, A. (2018). Brave
new world: Service robots in the frontline. Journal of Service Management, 29(5), 907-931.

Woods, C. (2023). How robotics and artificial intelligence are revolutionizing the logistics
industry. https://www.locate2u.com/ecommerce/how-robotics-and-artificial-intelligence-
are-revolutionizing-the-logistics-industry/?amp=1

World Commission on the Ethics of Scientific Knowledge and Technology. (2017). Report of
COMEST on robotics ethics [Programme and meeting document, Document code:
SHS/YES/COMEST-10/17/2 REV.]. 64 p. UNESCO Digital
Library. https://unesdoc.unesco.org/ark:/48223/pf0000253952

World Economic Forum (2021). The delivery revolution: Are people ready to embrace drones and
robots? https://www.weforum.org/agenda/2021/11/future-tech-delivery-logistics-drone-

robots/

Yaacoub, J. P., Noura, H., Salman, O., & Chehab, A. (2020). Security analysis of drones systems:
Attacks, limitations, and recommendations. Internet of Things, 11, 100218.
https://doi.org/10.1016/j.i0t.2020.100218

arcnjournals@gmail.com Page | 138



