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1. INTRODUCTION

Artificial intelligence (Al) refers to the technologies that allow machines to mimic human intellect
and to behave with human capacities for decision-making, thought, and intention [1]. According to [2], Al is
the use of interconnected digital systems to carry out human-type work. Example applications include the
human senses, language translation, decision-making, and speech recognition. In contrast [3] describes it as
the development of Al, or particularly sophisticated computer programs. Al is similar to using computers to
explore cognitive capacities; however, Al is not restricted to methods that can be observed in the body. Al
refers to the use of computers to accomplish previously impossible tasks, such as sensing, acting, and thinking
and reasoning like a human being. Reasoning pertains to the systematic process of arriving at logical
conclusions [4]. Robotics, data mining, machine learning, visual expert systems, and the processing of natural
languages are only some of the processes and methods used by Al. Al's ability to learn from data or experience
and evolve in response to new information improves these features [3]. Al, in other words, is capable of logical
behavior, rational thought, or combined results or techniques with other to perform automated reasoning [1],
[5]. In today's information-based world, Al is widely considered to be a game-changer among the latest wave
of developing technology associated with the “4th Industrial Revolution”, in addition to the internet of things,
and big data [6]. The reason for this is that Al has the potential to revolutionize virtually every sector of the
economy [7], from production to healthcare to transportation.
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Al is currently considered a new technology that has not yet reached its full potential. Its
groundbreaking innovations, however, are likely to have an impact on every nation. Since 2016, global
expenditures in Al have climbed to around $30 billion, with just 10% going toward Al acquisitions and the
remaining 90% going into deployment and R&D of Al technologies [8]. Al is now a part of everyday life
thanks to the efforts of governments in the West and tech companies like Baidu, Amazon, and Google, among
others [8]. Amazon, for its logistics system, has created Al-based autonomous robots; Facebook, for its facial
recognition software. Many sub-Saharan countries have yet to realize the potential of Al to improve human life
by fostering sustainable development [8]. Infrastructure, administration, schooling, and information resources and
policies are severely lacking in nearly every nation in sub-Saharan Africa, making it difficult for these nations to
effectively apply Al. Despite these obstacles, certain countries in sub-Saharan Africa have effectively integrated
and utilized Al across sectors to better the lives of their population, including Nigeria, Kenya, the Republic of
South Africa, the nation of Ethiopia, and Ghana [9]. These nations have what is needed in terms of digital
infrastructure, information assets, education, and legislation to facilitate the widespread use of Al. The
foundations of Al rely on computer algorithms and data science to perform tasks like picture recognition, natural
language analysis, and experiential learning. Al refers to the use of computational techniques for these purposes.

Currently, Al is being used in areas such as diagnosis in medicine, translation, autonomous vehicles,
and risk assessment and management of investments in the financial sector. Machine learning usually requires
little to no interaction with humans [10]. Al solves these areas’ problems usually by breaking the problem
solving process into subphases [11]. Additionally, a tiny dataset can be used to rapidly create a deep learning
model with high-quality classifiers [10]. An eleven-person “Blockchain and Al Taskforce™ has been assembled
by Kenya's Ministry of Information, Communication, and Technology (ICT) to investigate how these
technologies might be used for the country's development. The panel has a short period to present a fifteen-
year plan that includes significant changes in 2027 and 2037 [12]. In order to examine the effects of Al
technology and the possibilities it presents in sub-Saharan Africa; this article will use Kenyan as a case study.

Kenya's government has made great strides in encouraging technological innovation over the past
decade, thanks in large part to the country's increased focus on R&D and strengthened data protection legislation.
The country's Ministry of Information, Communication, and Technology created a “Blockchain and Al
Taskforce” to determine how these technologies can be applied to boost Kenya's economic development in 2018 [9].
The primary objectives aimed at improving public service delivery as a whole, a unified digital identity, financial
accessibility, and democratic procedures. These measures demonstrate that the government of Kenya has established
conducive policy conditions for Al-related adoption and development. In addition, a survey on Al-friendly
legislation and regulations in sub-Saharan Africa found that Kenya has the most supportive regulatory environment.

The roles of Al in critical areas of Kenya’s economy are as follows. The first is in teaching. Kenya's
Ministry of Information, Communications, and Technology in 2018 reports that the country has implemented
several cutting-edge projects to facilitate the delivery of individualized virtual classroom instruction using Al.
Kenya introduced the Al-powered adaptive mobile educational management tool M-Shule in 2016 with the
goal of improving primary school students' academic competency by analyzing their performance and
providing lessons tailored to their needs via short message service (SMS) [12]. Every student's use of M-Shule
is monitored and analyzed so that schools and parents can gain valuable insights and recommendations. The
inherent risk of making mistakes in conventional classrooms is mitigated by M-Shule.

IMlango, an instructional technology initiative, was also launched in Kenya thanks to a collaboration
between commercial and public institutions. To help teachers detect children who are chronically absent from
school or class, IMlango employs cutting-edge analytics built on sQuid's digital record of attendance. IMlango
also features a multimedia educational system that offers content in a variety of formats for both instructors
and students to use [13]. If a student struggles in math, they can use a tool like Maths-Whizz (an adaptive
virtual tutor) to get extra help and improve their math skills [1]. As a result of pinpointing and addressing the
learner's specific areas of weakness, learning management systems help broaden students' access to higher
education and boost their academic competence and performance.

Other area is in health sector. Significant structural difficulties in national healthcare systems exist in
Kenya in most African countries, ranging from supply limitations to shortages of skilled healthcare
practitioners [3]. The provision of high-quality healthcare to rural communities is hampered by a number of
problems, including a lack of understanding of a range of health conditions, issues of accessibility, also real-
time and unambiguous results [14]. By addressing both structural and accessibility issues, Kenya has deployed
Al technology to close the healthcare gap and enhance outcomes. Several small businesses and major
corporations have created Al-based medical products [3] to deal with these problems. For instance, Twitter and
Messenger users can use the free intelligence chatbot Sophie Bot to ask questions about reproductive and sexual
health services. This chatbot, created by a Kenyan company, aids in spreading information about and
facilitating the availability of reproductive health services in a country where doing so is largely seen as taboo.
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Al is being used to enhance Kenya's public health policy by enhancing healthcare delivery and access,
empowering healthcare personnel, and supplementing their efforts.

Agriculture is the third area. Kenya relies heavily on agriculture, which produces the bulk of the
country's GDP and provides the bulk of its workforce with jobs. Challenges to agriculture include climate
change uncertainty, soil fertility decline, land degradation, new pest resistance, reliance on fertilizers that are
inorganic, and difficulty gaining access to capital [3].

Kenya, however, has implemented a number of Al-powered solutions to address the aforementioned
issues and boost productivity across the board in the agricultural sector. By offering a different credit scoring
method for small-scale farmers, using machine learning, alternate data, and mobile phones, the Kenyan data
analysis business created a mobile and web app to help creditworthy farmers gain access to financial institution
loans [3]. Vital signs use the value or color of the pixel in satellite imagery to make estimates about rainfall and
dry trends. Arifu provides farmers with tailored information, such as recommendations for the finest fertilizer,
delivered by short message service (SMS) [13]. Information on the farmer's land, location, and crops are used to
determine the amount of credit FarmDrive can extend to buy necessary supplies like fertilizer [15], [16].

Conversational software, or “chatbots,”, the fourth area, are designed to mimic human conversation
[17]. Chatbots help humans get more done in less time by answering questions automatically. Chatbots connect
users to other individuals or other bots, in addition to giving information [18], [19]. Customer support chatbots
are becoming increasingly commonplace. There is renewed curiosity in chatbots because of NLIs [19], [20].
Customers can type in questions and get clear responses in natural language because of chatbots' human-like
dialogue [21]. Therefore, chatbots can process a large number of requests consisting of simple questions [21].
A chatbot will never get sick, tired, or grumpy. Therefore, [22], [23] suggest that listening and comprehending
are the first steps in automating customer service. Chatbots have also found applications in other domains [21].
In the human resources sector, chatbots have lately been evaluated for use in the recruitment process [24].
Natural language processing has been greatly simplified by Al and machine learning, making complicated
model chatbot systems much easier to learn and implement [25]. Another factor that has revitalized curiosity
in chatbots is the widespread availability of chat apps. WhatsApp, Slack, Meta Facebook Messenger, and
WeChat are just a few of the messaging apps that may help businesses connect with their customers [24], [26].
Several corporations in the IT sector are increasingly turning to chatbots as a form of virtual personal assistance
[22], [23]. Online retailers, logistics firms, and even the New York Times utilize chatbots nowadays. The use
of chatbots in advertising and customer service has increased in recent years [24], [26]. According to [27], by
2025, Al will be in charge of 95% of all consumer support interactions.

Theorists say that user adoption of chatbots has been slower than predicted [28], [29] despite the initial
excitement surrounding their releases on Facebook and Microsoft. The immense potential of chatbots has not
been completely realized by the IT industry. Many modern chatbots fall short of consumers' expectations for a
variety of reasons, including nonsensical responses, ambiguous goals, and poor usability [30]. The developers
do nOt appear to care about the end-user experience.

The fifth area is in digital asistants. The UBA Kenya Leo, Safaricom's Zuri, and the Jubile Insurance
Julie brands have all become well-known in Kenya. Online transactions, requests for service, and sales are all
managed by these programs [31], [32]. Lack of education about the potential advantages brought by Al Chabot
software hinders its widespread adoption. The modern consumer values experience over material possessions.
Al chatbots have the potential to aid businesses in providing individualized encounters by making
conversations more meaningful, topical, and interactive. Additionally, several Kenyan farmers use Arifu
Chatbot apps to learn about agronomic methods and finances. SMS-based dissemination of reputable
agricultural information sources and related institutional resources to farmers at no cost [33]-[35]. Examples
of currently developed Chabot apps include Bot Analyst, Insurance Bot, Corporate Registration Bot, Book
Division Bot, Approval Labor Bot, and Attendance Monitoring Bot [36], [37].

You can use them to keep track of your schedule, do more precise web searches, and issue commands
to other programs. Using Al, apps may learn from each individual user's actions and interactions [38], [39].
Borrowers with little to no credit can get a loan evaluation and funding through the Tala mobile app. It can aid
in tasks like calendar surveillance, search engine optimization, and application command implementation. The
functionality of Al allows apps to learn from every user and their behavior [38], [39]. Through their mobile
app, Tala screens loan applicants with little to no credit history and disburses funds [20], [21], [36]. The
program allows the company to evaluate these previously ineligible clients by calculating their default risk
based on Meta and S-M-S facts [12], [15]-[19], [22], [25], [39], [40].

The last area is on the integrity of audit data and moral judgement. In order to perform a review of an
announcement of financial condition, auditors rely heavily on the audit report. It assures those performing audits that
the numbers they're looking at are correct. In [41], [42] emphasized the importance of building efficient and workable
controls over the use of Al to achieve ethical outcomes. However [43], [44] argued for the usefulness of Al in
auditing, citing the necessity of establishing auditors' knowledge and skills through appropriate measures, as well as
evaluating their ethical conduct, before any auditing decisions can be considered scientifically sound [45], [46].
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2. METHOD
2.1. Location of the study

Kenya, Nigeria, Ghana, Ethiopia, and South Africa are just a few examples of countries in Africa that
have made widespread use of Al. The majority of current solutions [41], [47] are geared toward the banking,
farming, and medical sectors. Mixed-method research on the impact of Al across Africa found that the region
was most heavily impacted in Kenya. Kenya, also known as the nation of Kenya and in Swabhili as Jamhuri ya
Kenya, is located in East Africa. Kenya has an area of 580,367 square kilometres, ranking it the 48th largest
country in the world. The total number of people living there is close to 47.6 million [48] making it the 29th
most populous country overall [49].

2.2. Target population

People from whom information is collected and from whose findings are extracted constitute a study's
population [50]. Population is a group of individuals [51]. The intended audience consisted of Kenyan Al
experts as the individuals.

2.3. Questionnaires

For the purposes of a census or analysis of statistics, a survey is a predetermined list of questions (or
other prompts) given to respondents. It is challenging to ask questions in this field that do not need lengthy
answers or evoke opposition from specific categories of targeted respondents (and hence biased results). It is
not obvious what counts as “intelligence” or “progress,” or if mental prowess can even be reduced to a simple
“more” or “less” numerical value [52].

3. RESULTS AND DISCUSSION
3.1. Al use motivation

A number of factors [53], [54] may influence a company's decision regarding the use of Al. Table 1 Al
use and its motivation, lists the factors that were taken into account over the course of this investigation. These
included the following: cost reduction, increased expertise and insight, new product development, competitiveness
maintenance, and decision support. The survey set out to ascertain what people believe to be the most compelling
case for utilizing Al. A majority of respondents (56%) expressed an interest in learning more [54].

Table 1. The factors examined in this study

Motivation for the use of Al Per cent
v" Spend Less v 16
v' Amplify Learning and Understanding by Making brand-new stuff v 56
v In order to maintain a competitive edge v 20
v Support in decision making v -8
Total 100

3.2. Degree level and Al implementation

The average usage of Al by the sampled firms is above 3. Proactive inventory management stands out
as a rather extreme technology with a mean of 2.32, contributing to the study's overall mean of 3.205. Between
2.7 to 3.6 was the mean for the other seven technologies. As a result, respondents considered the usefulness of
the predictive inventory system to be low. Mobile telecommunications providers in Kenya use Al tools to
varying degrees, as shown by an aggregate mean score of 3.2 [55]. The data demonstrate that while many
improvements have been adopted, they are not being fully utilized. According to Table 2 [55], this could be
caused by an acute shortage of Al skills and knowledge, an organizational culture that does not support a
thorough investigation of the technology, or problems with process flow integration.

Table 2. Al implementation degree

The reach of Al-enabled technology Mean Standard deviation
Systematic approaches to voice-response recognition 3.6 1.22475
Text from speech and speech from text 2.76 1.16476
Analytical machinery 3.4 1.35401
Chatbots and other virtual personal assistants 3.44 1.15758
Consumer behaviour prediction 3.16 0.8
Strategic inventory planning 2.32 1.40594
Accurate online marketing campaigns 3.4 1.19024
The processing of natural language 3.56 1.08321
Average 3.205 1.17256
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3.3. Companies’ tenure and use of Al

Table 3 clearly indicates that among the respondents, 52% had fewer than 5 years of experience, 40%
had between 5 and 10 years, and 8% had between 10 and 15 years. According to the results, the respondents
were very familiar with the company's marketing strategy [55]. Furthermore, they were very familiar with the
application of technology based on artificial [55].

3.4. Education level

Seventy-six per cent of respondents as shown in Table 4 hold a bachelor's degree or above, while
sixteen per cent hold master's degrees and eight per cent have just their high school diplomas. Over ninety-two
per cent of respondents had a bachelor's degree or more, suggesting that they were well-versed in the effects
that Al has on promotional strategies [55]. We recently polled Kenyans to gauge their opinions on the impact
of Al in several fields, such as farming, teaching, medicine, the Matatu business, and the use of chatbots and
digital assistants. Using a numeric scale from 1 to 5, with 5 being the best possible score. Figure 1 shows that
chatbots have a 96% success rate, digital assistants have a 90% success rate, Matatus have a 46% success rate,
healthcare has a 78% success rate, education has a 92% success rate, and agriculture has a 92% success rate.

Table 3. Years of experience in Al business Table 4. Education level
Tenure Per cent Level of education Per cent
Below 5yrs 5 to 10yrs 52 Certificate college diploma 8
10 to 15yrs 40 Undergraduate 76
Above 15yrs 8 Master 16
Total 100 Total 100
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Figure 1. The influence of Al on Kenya’s economy

3.5. AI’s impact on different Kenyan sectors

Figure 1 depicts the influence of Al on Kenya's economy. Kenya's usage of Al has had a significant
positive impact on the country's key industries, including agriculture, healthcare, and education. However,
substantial adoption of Al has yet to occur in sectors such as manufacturing, elections, financial inclusion, and
other public services sectors like land titling, dwellings, and transit in the United States. It's clear that the
Kenyan government has to work with the private sector to build out the country's infrastructure and encourage
the application of Al across all important sectors.

4. CONCLUSION

These results suggest that with the correct digital setting and facilities, data availability, education,
and law, countries like Kenya in sub-Saharan Africa may adopt and apply Al. Simply said, Al may give
solutions to many of the issues plaguing Kenya along with other sub-Saharan countries, and create new
opportunities for economic growth. Investing in Al on a global scale is necessary to fully realize the benefits
and opportunities it presents. The innovative and revolutionary potential of Al necessitates those governments
craft policies that strike a similar balance between innovation and regulation.
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