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Abstract  
rtificial Intelligence (AI) is the human-like intelligence given to systems and demonstrated by machines 
in doing tasks associated with human intelligence. AI systems can therefore, think like humans, act like 
humans, think rationally or act rationally. AI systems are not only more powerful and more useful than 

ordinary computers, but they also solve complex emerging human problems. These systems can be used in 
areas such as medicine, to conduct guided surgery; transportation, for autonomous vehicle control; face 
recognition; speech recognition; decision making in agriculture, manufacturing and housing. The present study 
is a review of the AI technology trend. A search was conducted on literature, technology magazines, and other 
internet sources. A discussion is presented on how AI systems have been widely applied in the developed 
world and the extent these systems are being embraced in other countries like China to spar development. 
Thereafter, this paper discusses the extent to which AI has been applied in the specific areas that relate to the 
Kenyan Big Four Agenda. The contribution of this paper is a framework that the Kenya Government can adapt 
in the application AI’s world transforming technologies to achieve its development agenda. We discuss the 
challenges that hinder full application of the AI technology and present the way forward. 
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Introduction 
Artificial Intelligence (AI) is what is given to a 
system so that it behaves, thinks, or acts like it has 
human-level intelligence. AI has often been seen in 
science fiction as robots with human-like 
characteristics. AI entails all manner of prediction 
systems, such as predicting pregnancy disorders 
among women (Maylawati et al., 2017) .  AI is the 
new paradigm in the phases of industrial 
revolution (Stearns, 2018). This revolution which 
started with mechanisation, followed by extensive 
use of electrical energy, to universal use of 
digitization lately uses AI technologies for more 
efficient manufacturing systems (Lasi et al., 2014).  

Developed countries such as the US have invested 
in AI research centred in robots and pattern 
recognition. For example, Microsoft has invested in 
real-time robots and innovative technologies for 
image processing (Arora et al., n.d.). Amazon has 
used AI to develop autonomous robots to be used 
in their delivery system (Shavarani et al., 2018). 
Facebook has come up with an AI technology for 
facial recognition (Mann & Smith, 2017). Further, 
robot cars have been developed at Stanford 

University. Similarly, cleaning and 4-foot walking 
robots have been developed at Massachusetts 
Institute of Technology (Bledt et al., 2018). The 
Japanese are determined to utilise state-of-the-art 
artificial intelligence and ICT innovation to solve 
various human problems as they seek to rapidly 
advance (Tanaka & Sakata, 2016).  

AI has proved capable of supporting sustainable 
development because of the technologies that have 
been integrated in vast areas of decision making 
such as, in social media, search engines, 
agriculture, medicine, transport, manufacturing, 
and in judiciary. In Judiciary, for example, AI has 
been used to analyse documents and data during 
court proceedings so as to make speedy judgments. 
Research shows efforts are being made towards AI 
systems being able to make better legal decisions in 
the court rooms (Lu et al., 2018). AI has indeed 
found use in the real world. According to Ng, 
(2017), AI is set to have the same impact like 
electricity that transformed the world in transport, 
manufacturing, agriculture and health. AI is one of 
the most rapidly growing technologies which is 
also increasingly affecting our lives. It is seen as the 
future, offering great opportunities for all human 
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beings. The methods AI uses include data mining, 
machine learning, robotics, natural language 
processing, expert systems, and computer vision.  

This paper therefore, addresses the following 
questions: 1) what examples of AI usage exist in the 
4 specific areas of the Kenyan Big Four Agenda? 
and 2) what model could Kenya adapt to benefit 
from the AI technologies in meeting her Big Four 
Agenda? The Big Four Agenda for Kenya and the 
world’s Sustainable Development Goals (SDGs) 
have to be achieved to address challenges faced by 
the human kind. Therefore, the contribution of this 
paper is the proposed model that Kenya could 
embrace to leverage on AI technology to ensure 
rapid development.  

AI in Agriculture 
In agriculture, data mining as a method of AI has 
been used for decision making. A number of data 
mining techniques including artificial neural 
networks, Bayesian networks and support vector 
machines have been used (Kodeeshwari & Ilakkiya, 
n.d.). Data mining was specifically used to 
understand the relationships of various climate and 
other factors on crop production using a large 
dataset of agricultural data in India (Gandhi & 
Armstrong, 2016). It was therefore, possible to 
predict crop yield by integrating seasonal and 
spatial factors by using GIS technologies.  

Machine learning method has also been used for 
enhancing the efficiency of agricultural activities. 
Techniques such as support vector machines and 
neural networks have been used as classifiers and 
k-means have been used for clustering (Behmann et 
al., 2015) These techniques have been applied to 
create models that have been used to create 
applications for early detection of plant diseases 
based on spectral features and weed detection 
based on shape descriptors with supervised or 
unsupervised learning methods (Behmann et al., 
2015). 

Further, robots have also found use in agriculture. 
Robots carry out complex series of actions 
automatically, especially one programmable by a 
computer. Specifically, development in robotics 
and sensing technologies have been applied in 
agribusiness models (Shamshiri et al., 2018). 
Agricultural systems that employ robots have 
made crop production more efficient and 
sustainable. Sensing technologies have been used 

by livestock farmers to assist in the management of 
animal health and welfare (Neethirajan et al., 2017). 
Soil quality has been automatically monitored and 
maintained. Pests and diseases have been 
eliminated without resorting to indiscriminate use 
of agrochemicals and in Netherlands, robots have 
been used to pick fruits and vegetables growing in 
greenhouses  (Masuzawa et al., 2017). In the United 
Kingdom, robots have been used to harvest 
strawberry faster than human beings (King, 2017). 

AI in Manufacturing 
Artificial Intelligence has emerged as a game 
changer in manufacturing. It has grown from 
science fiction to a technology for improved 
industry manufacturing. AI is at the centre of the 
next generation of industrial systems known as 
Industry 4.0 (Lee et al., 2018). A study conducted in 
China, proposed a framework of a data-driven 
optimization of production. The framework allows 
managers to keep track of activities in a factory 
without their presence. It provides abstraction tools 
to enable decision making in addition to automatic 
allocation of resources, thus enabling the factory to 
operate almost autonomously (Arvind & Bourne, 
2016). 

Machine learning as an AI method has successfully 
been applied in manufacturing in such areas as  
optimization, control and troubleshooting (Wuest 
et al., 2016). Similarly, data mining has been 
applied by exploiting vast amounts of data 
collected from product and process design, 
assembly, materials planning, quality control, 
scheduling, maintenance, and fault detection. The 
useful knowledge extracted from these processes 
has been of benefit in improving the industrial 
processes (Choudhary et al., 2008). 

Efforts have been made towards intelligent 
manufacturing and new models have been 
proposed in China. One such model has a life cycle 
of manufacturing which uses autonomous sensing 
with interconnection, collaboration, learning, 
analysis, cognition and decision making to enhance 
production and improved services to users (Li et 
al., 2017). The proposed model ensures integration 
of applications to form an ecosystem of intelligent 
manufacturing (Fig. 1).  
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Figure 1. A proposed model for the ecosystem  
intelligent manufacturing (Li et al., 2017) 

AI for Affordable Housing  
Artificial Intelligence has been applied to benefit 
the housing industry. AI algorithms such as 
Artificial Neural Networks (ANNs) have been used 
in the evaluation of market values for house price 
properties. In a research conducted in Italy, 
accurate results were obtained in the evaluation of 
house property valuation (Morano et al., 2015). 
Similarly, prizes of old houses have also been 
predicted to determine their value some years later. 
Such a prediction was conducted using an AI 
algorithm known to support vector machine where 
good results with an acceptable flexibility were 
obtained (Fu, 2018). 

A related study on housing was conducted in 
Malaysia to predict the demand and a suitable site 
for affordable housing. The study developed an 
integrated framework of ANNs and GIS. The 
results of the study showed the possibility of a 
maximum take-up rate for the affordable houses 
built. Additionally, the supply and demand 
mismatch was eliminated (Maimun et al., 2018; Fig. 
2).  

 

Figure 2. A demand prediction framework for affordable 
housing (Maimun et al., 2018) 

The application of AI in achieving the Kenya 
Government agenda of providing affordable 
housing would ensure maximum utilization of 
resources as clearly demonstrated in the 
aforementioned studies.   

AI for Universal Health Coverage 
Artificial Intelligence has also been utilized in the 
medical industry. AI, using data mining has been 
applied in heart disease prediction. In a study 
conducted in India, Artificial Neural Networks was 
used and compared with Naive Bayes and Decision 
Tree. ANNs achieved the best prediction for the 
heart disease (Chadha et al., 2016). 

AI models have been developed which have the 
ability to better predict patients with heart disease 
that surpasses medical experts. This gives further 
evidence that AI is able to improve healthcare in the 
world. In another study, a large dataset of over 
80,000 patient records was collected and used to 
build the model (AI beats doctors at predicting heart 
disease deaths, n.d.). In a similar study, data was 
gathered from a wearable heart rate sensor and the 
model built was able to predict heart disease 
related conditions such as diabetes and high blood 
pressure with over 80% accuracy, comparable 
better than tests made by human experts (Ballinger 
et al., 2018). 

Machine learning has been used to care for 
individual patients in medical practice. In another 
study, patients suffering from cancer were assessed 
using computers. This reduced the diagnosis time 
and the need for human expert, beside improving 
patient treatment  (Darcy et al., 2016). Similarly, 
machine learning techniques have been used to 
model the progression and treatment of cancerous 
conditions. A study conducted early diagnosis of 
cancer where patients were classified accurately as 
high or low risk by applying machine learning 
methods and using  techniques, such as ANNs, 
Bayesian Networks, Support Vector Machines and 
Decision Trees (Kourou et al., 2015). Such diseases 
as heart and cancer are killing many people in 
Kenya. Ensuring universal availability of 
techniques for diagnosis and treatment using AI 
techniques would assist in meeting the government 
agenda of achieving universal health care.   
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Extent of AI technologies’ use in Africa  
It is evident that there is scanty use of AI 
technologies in Africa. Not much has been achieved 
using data mining methods in agriculture, 
education, or manufacturing. This may be 
attributed to lack of infrastructure for collecting 
data. However, attempts have been made in West 
Africa to improve the economic situation and food 
security for the people in this area by classifying 
rural agricultural soils (Heil et al., 2017).  

Machine learning has also been scarcely used in 
areas such as education in Africa with rear 
examples such as (Mgala & Mbogho, 2015) who 
predicted students in need of high intervention 
early enough in Kenya. Another machine learning 
project was conducted to predict poverty in 5 
African countries - Nigeria, Tanzania, Uganda, 
Malawi, and Rwanda. ANNs was trained to 
identify image features that can explain up to 75% 
of the variation in local-level economic outcomes 
(Jean et al., 2016). In Egypt, there was effort to 
utilise AI technologies as seen in the book of 
Advanced Machine Learning Technologies 
including machine learning in Arabic text 
recognition, machine learning in watermarking 
authentication, feature selection, and rough sets for 
heart valve disease diagnosis (Hassanien et al., 
2014). 

Some effort to improve the use of AI technologies 
in East Africa is seen through the establishment of 
UN Pulse Lab in Uganda. The Lab explores the use 
of artificial intelligence in a number of areas such as 
the analysis of public radio discussion, use of social 
media to inform governance and to support 
response to disease outbreaks (Hagg et al., 2018). 
Similar efforts have been made in South Africa in 
establishing a national research network that 
carries research in various areas of AI. They have 
established 5 centres in universities: the University 
of Cape Town, KwaZulu-Natal, North West 
University, University of Pretoria and Stellenbosch. 
Research indicate that AI can improve the economy 
of Countries and accelerate the rate of profitability 
by applying automation provided by AI to a 
significant level (Nabi, 2019). However, it has 
turned out that most African Countries are not 
ready to take advantage of even a fraction of the 
potential of AI. There are indeed challenges that 
hinder the exploitation of AI technologies in Africa.  

Challenges of AI Adoption in Africa 
Africa has so far used AI technologies to a very 
limited extent. Although, large volumes of data are 
generated, there is lack of planning, investment and 
policy-making required to reap the full benefit of 
this game changing technologies. This is because 
there is lack of infrastructure to collect large 
volumes of data generated. Government 
infrastructure is lacking to collect for example 
student data in education or government databases 
not available for health records in hospitals and 
clinics. Thus, volumes of data are present but 
scattered and therefore not usable. In short there is 
lack of high quality data that could be fed into the 
systems. 

The main challenges facing Africa can be grouped 
into two: scarcity of quality data and scarcity of 
talent. Talent is necessary because AI systems 
require customization, AI systems cannot be 
downloaded and applied to a generic problem. The 
scarcity of experts has limited the number of 
researchers in Africa that could conduct research 
and use AI technologies.   

Limited funding from the African governments is 
another challenge. African researchers depend to a 
large extend on funding from external sources. This 
further hinders relevant research in AI technologies 
that is applicable locally. Notably, a heavy financial 
investment is inevitable in data mining projects 
since they require large volumes of data that are 
collected over a long period of time in addition to 
repeated training when developing the 
technologies. This calls for African governments to 
invest in research.  

Another challenge is the lack of policy in data use. 
Most foreign companies that collect useful data 
from African citizens, such as communication 
companies and banks, do not release data to 
researchers, because it is stored in their databases. 
Government policies on data availability from such 
institutions would greatly help to create a level 
ground on AI research in Africa. These 
aforementioned challenges have formed a basis for 
the creation of a model that Kenya could adopt to 
realise her Big Four Agenda for development.  

The Proposed AI Model for Kenya 
If Africa as a whole, and Kenya in particular were 
to achieve their development agenda, the 
utilization of AI is inevitable. AI has been leveraged 
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in developed countries to benefit in areas such as 
transport, manufacturing, agriculture and health. 
As discussed earlier, developed countries have 
been benefiting from AI technologies because they 
have heavily invested in AI research. Therefore, 
there is need for Kenya to adopt a model that could 
improve her capacity in embracing AI technologies. 

This paper proposes a model that could motivate 
Kenya to leverage on AI technologies in order to 
achieve her Big Four Development Agenda (Figure 
3). This model shows how data policy if created 
could facilitate the creation of government-owned 
databases. These databases should be availed to 
universities where AI research centres have been 
established. The AI centres will nurture talented AI 
researchers so that there is a pool of domain experts 
in the 4 areas of focus that form the Big Four 
Agenda. 

 

Figure 3. Proposed AI model for Kenya’s Big Four 
Agenda 

Conclusion and Recommendations 
This paper has discussed the application of AI 
technologies as applied in the developed world to 
achieve development, especially in those areas in 
line with the Kenyan Big Four Agenda. It is clear 
from the above examples that AI has been used in 
agriculture and could be leveraged to enhance 
agricultural outputs and help Kenya to meet its 
food security agenda. Similarly, diseases such as 
heart and cancer that are killing many people in 
Kenya could be overcome by ensuring universal 
availability of techniques for diagnosis and 
treatment using AI techniques. Such effort would 
assist in meeting the government agenda of 
achieving universal health care. 

AI has proved its potential in transforming the 
world in manufacturing, agriculture, health and 

housing just like electricity did 100 years ago. 
Africa seems to have lagged behind in leveraging 
this technology. The main challenges being scarcity 
of quality data and talent. These challenges are real 
in Kenya even as the country puts forward the Big 
Four Agenda. This paper has proposed an AI 
model that if adopted could motivate and make this 
country benefit from AI technologies so as to 
achieve her desired Big Four Agenda.   

Clearly, from the extent in which AI technologies 
have made an impact in the developed countries, 
the Kenya Government urgently needs to invest in 
the process of AI technologies adoption. The many 
benefits that result from the use of these 
technologies should motivate the government to 
set aside funds to improve data collection 
infrastructure. They should finance universities to 
embark on research related to these technologies as 
a way of developing local skills, knowledge and 
expertise to take full advantage of these 
technologies. There is also need for the government 
to create data policies on internal data storage and 
data protection.  The policies should go a long way 
to enforce availability of data for research from 
multinational companies such as the 
communication industries and banks. In future, an 
actual survey on the extent of AI technologies being 
used in Kenya and its impact should be conducted 
to establish their benefits. 
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