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ABSTRACT 
 
This paper aims to give a broad scope of the current state of AI in Ghana. The paper highlights the existing 
institutions leveraging AI technologies, points out some current challenges with regards to AI adoption, and 
identifies some exciting prospects of AI given the current state of the country. 
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1. INTRODUCTION 

 
The 4th Industrial revolution (4IR) has had an impact on every fibre of our lives. This impact has 
reverberated in almost every industry around the world, hence transforming systems of production, 
management, and governance (Schwab, 2016). This 4IR has been characterised by an ongoing digital 
revolution propelled by high-speed Internet accessibility, with its by-product as data, the new oil. It is estimated 
that the amount of data generated between the period of 2019 and 2020 is 59 zettabytes (Holst, 2021). 
Organizations are innovatively leveraging the prospects of this avalanche of data to harness its value for 
profit and growth. Additionally, the 4IR has given rise to emerging technologies (ET) such as Blockchain, the 
Internet of Things (IoT), Artificial Intelligence (AI), 5G, Robotics, Nanotechnology, etc.  
 
Advanced countries have leveraged the power of the aforementioned ET to achieve various feats in many 
fields such as healthcare, e-commerce, manufacturing, education, automotive production, agriculture, 
military, governance, etc. Africa, as a continent, with its rising youth population (Sow, 2018), is gradually 
adopting the deployment of these ET as well. The upspring of technology-related start-ups as well as the 
presence of multinational companies in Africa, is a contributing factor to the growing adoption of ET in various 
industries. Ghana, located in the west of Africa, continues to attract multinational IT firms. Twitter’s CEO 
announced in April 2021 that, it will establish its African headquarters in Ghana due to its support of online 
freedom, free speech, the Open Internet and a champion for democracy (Daniel, 2021).  
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In April 2019, Google also opened its first AI lab in Ghana, headed by Mustapha Cisse, to spearhead African 
AI research (Adeoye, 2019). 
 
In this paper, we investigate the state and future of one of these emerging technologies, AI, in Ghana. 
Although, there are quite a number of developments pertaining to AI in Ghana, no paper seems to have 
discussed them under one umbrella. This paper takes a unique approach of reviewing applications of AI in 
different domains in Ghana and also outlines its challenges and future propsects. This is to provide the 
research community what the AI space of Ghana currently looks like and opens up doors for potential 
applications and research directions. AI is defined as "a system’s ability to correctly interpret external data, 
to learn from such data, and to use those learnings to achieve specific goals and tasks through flexible 
adaptation" (Kaplan and Haenlein, 2019). 
 
2. APPLICATIONS OF AI IN SELECTED SECTORS 
 
In this section, we would elaborate on the applications of AI in some selected sectors in Ghana. 
 
Education 
AI has so much power to transform and influence many industries including education, an important sector 
that helps to train and bridge the AI skill gap. Tencent, a Chinese technology business, has released a fresh 
analysis that confirms the shortage of AI skilled personnel. It suggests that there are around 300,000 “AI 
practitioners and researchers” globally, however, millions of positions are still vacant for persons with these 
skills (Winick, 2021). David Kellerman has already pioneered the use of AI in education by developing a 
question bot capable of answering and providing information to past lectures for students.  He also 
developed   a Power BI dashboard that compares students’ examination answers and assists in the creation 
of customised study packs for future examinations based on prior performance (Ray, 2021). 
 
As at the time of writing this paper, the authors did not come across any significant reseach on the 
application of AI in the area Education in Ghana. However, since instituions of learning and training are the 
wheels of talent development, we seek to highlight some institutions in Ghana that have already began 
training students in this area. Academic City University College, Accra, recently launched a 4-year bachelor 
degree program in Robotics Engineering. The program is designed to provide students with the necessary 
skill set and knowledge to thrive in future of workplace which will be largely driven by robots, artificial 
intelligence, etc., (Academic City University College , 2021) Additionally, the University’s 3rd and 4th year 
Information Technology students take courses in Data Science and Artificial Intelligence respectively. Both 
courses seek to introduce students to the use of tools for acquiring data, cleaning data, exploring and making 
data-driven inferences and decisions. 
 
Also, the African Masters of Machine Intelligence program funded by Google and Facebook is a novel one-
year intensive program which seeks to train African students with the state-of-the-art training in machine 
learning and its applications. The program which started in 2018 has already graduated almost 3 cohorts 
and has students working on very interesting and novel ideas to help solve the pressing challenges on the 
African continent. Moustapha Cisse, the Founder & Director of AMMI indicated here that "if AI is to improve 
lives and reduce inequalities, we must build expertise beyond the present-day centers of innovation" (Cisse, 
2018). 
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Aside University structured programs, 10Academy, Blossom Academy and Runmila AI Institute also have 
training programs that train talents across Africa with diverse academic backgrounds in data science, data 
analytic, and data engineering. 10Academy is non-profit and has already completed three(3) batches of 
training (10Academy, 2021a). AmaliTech also located in Takoradi, Sekondi has a two month long foundational 
training program after which trainees can take further specializations in different areas with data analytics 
inclusive (10Academy, 2021b). 
 
Agriculture 
Agriculture is one of the domains that stands to greatly benefit with the increase of AI technologies. AI has 
the ability to provide farmers with real-time observations from their farmlands. It could also be used to quickly 
identify crop/pest diseases, increase yields, thereby increasing food productivity. In Ghana, the KaraAgro AI 
& Drones is a precision agriculture platform that aids farmers to reduce cost while improving their yields by 
early detection of anomalies through the use of high-resolution aerial imagery. Once the multispectral images 
are collected, KaraAgro AI makes use of analytic tools to help interpret the curated data and the necessary 
actions are taken. This process helps farmers to take actionable decisions based on the useful information 
obtained from aerial footage. Generally, KaraAgro AI is aiding farmers to easily detect crop diseases by 
simply taking a picture of crops. Tomato, Maize, Sweet Pepper, Potato, Grapes, Peach, Strawberry, Apple, 
and Cherry are among the crops for which KaraAgro AI has Artificial Intelligence systems (KaraAgro AI, 
2021). 
 
In addition, Sesi Technologies located in Kumasi, Ghana, recently launched Grain Moisture Meter which 
has the ability to quickly measure grain moisture content. The first GrainMate moisture which was named GM-
101 was released in 2018. However, an improved and updated model (GM102) was released in late 2020. The 
updated model is powered by two AA batteries which has the ability to last longer than the initially used 
batteries in GM-101 and 10 times cheaper. It also shortens the moisture reading time and offers an improved 
way of reading moisture with only the final reading displayed to the user (GrainMate, 2021). 
 
Security 
This is an area where some of the greatest breakthroughs can be made using AI but for a variety of reasons, 
Africa has not made great strides. From cross border security, efficient personnel deployment, vision systems 
to aid in tracking criminals to the analysis of crime data to aid security personnel in solving many unsolved 
cases we have on our continent. Currently, the most known applications of AI Systems in policing would be 
the use of the Crime Anticipation System, PreCobs, PredPol, and Hunchlab, etc. by the American and 
European Police departments (Hardyns and Rummens, 2018).  
 
Also, a more advanced option is currently undergoing testing in Japans’ Kanagawa Prefectural Police 
Department, which integrates various sets of biometrics and data analytics for crime prediction and 
prevention (Hung and Yen, 2020). On the African continent, very few nations are making policies to enable 
the regulated development of AI (Arthur et al., 2020).  According to (Arthur et al., 2020) as of 2020, only 
Mauritius had put  in place an AI Strategy though it is not clear what role it will play in the national security 
of the country. In Ghana, there exists no clear plan for the adoption of AI in security. Given the nature of the 
Ghanaian society, it is nearly impossible to adopt existing AI security systems deployed elsewhere without 
modifications to the Ghanaian society. 
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Banking & Finance 
One of the growing levers for digital payments in Africa has been the use of mobile money services. By the 
end of the year 2020, Sub-Saharan Africa was reported to have had 548 million registered mobile accounts, 
over which 150 million were active on a monthly basis (Andersson-Manjang and Naghavi, 2021). In Ghana, 
the Ghana Interbank Payment and Settlement Systems Limited (GhIPSS), a wholly owned subsidiary of the 
Bank of Ghana, has been incorporated and mandated to implement and manage interoperable payment 
system infrastructures for banks and non-bank financial institutions in Ghana. GhIPSS’ strategic objective for 
the year 2020 was to drive adoption and usage of its real time payments services. At the end of 2020 a total 
of 77 million transactions were processed across all platforms, compared to 38 million transactions 
processed in 2019, representing a 103% increase. The value of transactions processed in 2020 was GHC 
254 billion, a 16% increase compared to the GHC 219 billion processed in 2019 (GhIPSS, 2021). 
Interestingly, 43.9 million transactions were processed by the Mobile Money Interoperability (MMI) platform 
and its performance was driven by three (3) use cases namely: Transfers between wallets across Mobile 
Money Operators (MMOs); Transfers from mobile wallets to bank accounts and transfers from Mobile wallets 
to e-zwich Card wallets (GhIPSS, 2021).  
 
One of the teething problems related to mobile money platforms is fraud. The Bank of Ghana reports that, 
in 2019 Ghana’s banking industry reported a total number of 2,295 fraud cases (BOG, 2020). With relation 
to E-money fraud, a total amount of GHC 374, 392.92 was lost (BOG, 2020). Ghana’s leading mobile 
subscriber platform, MTN Ghana, has indicated that it will acquire Artificial Intelligence (AI) technology to 
combat fraud-related activities with respect to its Mobile Money (MoMo) platform (Cudjoe, 2020). 
 
In the field of core banking, the "Board of Directors of the African Development Bank has approved a grant of 
$1.024 million for artificial intelligence enabled systems to process customer complaints on behalf of the 
national banks of Ghana and Rwanda and the Competition and Consumer Protection Commission of Zambia" 
(Terry, 2021). With regards to digital financial services, Nokwary Technologies and Ashesi University won a 
grant to develop a speech dataset in native Ghanaian languages (Twi and Ga) (Sasu, 2019). This project is 
aimed at breaking the illiteracy barriers of native speakers of Twi and Ga and help them to easily access 
digital financial services. Currently Nokwary Technologies is developing a WhatsApp AI banking system 
which will enable illiterate users to access financial services by using voice notes (Owusu, 2020). 
 
Also, BACE Group, a Ghanaian-based software company, won a grant to develop "a digital verification system 
that uses Artificial Intelligence and facial recognition to verify the identities of Africans remotely and in real 
time" (Salaudeen). It is an API that works by matching the live photo of a user to the image on their documents 
such as passports or ID card. This, when integrated with other systems will help curtail fraudulent activities 
since the real identities of users will be established. 
 
Health 
Over the years, great advances have been made with regards to AI (Dick, 2019) and its applications in the 
health sector as demonstrated by (Kaul et al., 2020). On the global scale, several technologies like Parthia 
with their cancer diagnostics model is assisting pathologists in making a much more accurate diagnosis of 
patient conditions (PathAI, 2019) and Enlitics’ deep learning medical tools assist medical professionals by 
studying a patient’s unstructured data to give a better insight into a patient’s real-time needs(Enlitic, 2015). 
Both companies receiving worldwide recognition, can be considered as some of the leaders in the area of 
Health/Medical AI (Daley, 2020). 
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On the African continent, very few pilot projects have been seen in recent times. The use of AI by Ubenwa 
to aid in the diagnosis of birth asphyxia in low-resource settings (Onu et al., 2019) is one of such projects. 
Also, the works of Owoyemi et al. (2020) from Zambia in diabetics diagnosis among others are some of the 
very few efforts of experts across the continent working in this area. In Ghana, the most notable contribution 
to the application of AI in the healthcare sector is being spearheaded by MinoHealth AI Labs. It is important 
to note that the healthcare sector only recently saw the adoption of ICT and hence lacks the infrastructure 
and data to support varied applications of AI. MinoHealth’s most recent research focuses on the diagnosis of 
malaria using machine learning and advanced data analytics in the identification of specific antibodies 
responsible for Malaria Immunity. They have also in the past worked on systems targeted towards the 
classification and identification of breast cancer cells (Akogo et al., 2018). 
 
Community/Outreach Groups 
There has been a growing interest in creating associations and organizations that seek to teach and create 
a niche of AI engineers and enthusiasts. This subsection will highlight a few of such groups’ missions and 
impact on the Ghanaian AI field. Ghana Natural Language Processing (Ghana NLP) is a group with almost 
200 members. They started an open-source initiative focused on Ghanaian Languages and its applications 
to local issues. The members curated 25k+ parallel English to Twi sentences and open-sourced their trained 
models on Hugging Face. The broad vision is to create a functioning google translate system for local 
languages like Twi, Ewe, Frafra, etc. (Ghana NLP, 2021). 
 
In establishing a network of researchers who will focus on the appropriate development and applications of 
AI in Africa, the Responsible AI Network (RAIN) Africa was birthed. It is a collaboration between the Faculty 
of Electrical and Computer Engineering at Kwame Nkrumah University of Science and Technology (KNUST) 
in Ghana and the Institute for Ethics in Artificial Intelligence (IEAI) at the Technical University of Munich in 
Germany (RAIN Africa, 2021). RAIN Africa organizes timely workshops on Responsible AI, AI ethics, Future 
prospects and perspectives of AI in Africa, etc. 
 
Also, in creating a space to support and promote women and gender minorities who are practicing, studying 
or interested in the fields of machine learning, Women in Machine Learning and Data Science (WiMLDS) was 
established in 2013. It is a non-profit organization set-up to create opportunities for its members to engage 
in technical and professional conversations. The organization currently has opened chapters in different 
cities in North America, Europe, Asia, South America, Oceania, and the Middle East, (WiMLDS, 2021). With 
14 opened chapters in Africa, Ghana inclusive, the Ghana Accra WiMLDS chapter started late 2020 and 
currently has roughly 156 members. It organizes programs from time to time to equip their members with the 
relevant skills to advance their machine learning & data science careers. 
 
In addition, there are other organizations that are not solely limited to Ghana but Africa at large. Masakhane 
is one of such active groups and they seek to strengthen African NLP. As a grass-root organization, their 
goal is to improve and promote NLP study in African languages, by Africans, (Masakhane, 2021). Besides 
Matakana, Deep Learning Indaba seeks to strengthen the African Machine Learning community. Indaba 
which is a Zulu word meaning "a gathering or meeting" has the core value of bringing Africans together to 
share and learn. Indaba is working to achieve its mission to have Africans not as spectators but active 
shapers and owners of AI technologies through 3 of its principal programmes; the annual Deep Learning 
Indaba, the IndabaX, and the Kambule and Maathai awards (Indaba, 2021). 
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3. CHALLENGES 
 
Artificial Intelligence has already shown great potential in transforming many industries today. However, this 
does not mean that there are no challenges that come along with it. Here, we discuss some challenges we 
envision with the practice of AI and also its future adoption in Ghanaian industries. The first major challenge 
envisaged is the lack of datasets. AI systems work well when presented with more training examples. 
Unfortunately, it is hard to build AI models such as machine translation systems, name entity recognition 
systems, question and answering systems, etc. due to the lack of well-curated text data. Even for datasets 
that are available, there are still challenges in accessing them. Additionally, in getting access to data, how 
do we ensure that data curated is devoid of any form of bias?  
 
Bias data is translated into developed models which will extend to collecting additional bias data, hence, 
making decisions that negatively affect the lives of others. It would be an imperative action to document in 
detail, the steps involved in data collection to ensure that the data is able to correctly classify the 
phenomenon of interest. 
 
Furthermore, developing good AI systems that would automate tasks, would mean having experts who can 
develop such systems. Unfortunately, there are currently few institutions in the country that have put in place 
courses that seek to train students in these areas. Aside from putting these courses in place, the country 
does not currently have advanced AI research labs with the tools needed to train students. Another major 
challenge is stable internet connectivity. Generally, internet is expensive and getting stable internet 
connectivity comes at an extra cost which makes it difficult for an average Ghanaian student to afford. All of 
these issues are challenges that will hinder the successful adoption of AI in the country. 
 
4. FUTURE PROSPECTS OF AI IN GHANA 
 
According to the global connectivity index (GCI, 2020), Ghana has seen a marginal growth of 6 connectivity 
points growing from 24/120 to 30/120 over the span of 5 years. We project this index to grow even further with 
the current policies being put in place by the government. With a growing population and a lot more 
connectivity on the horizon, some of the potential industries with the capabilities and use cases for the 
adoption of AI in the near future in the region are discussed. The government of Ghana has recently moved 
to digitalize all government agencies which in turn makes it easier to collect/generate data. The said 
digitalization will also facilitate the implementation of new technologies such as AI. Also the birth of CSquared 
which led the charge of fiber optic connectivity along with MainOne has enabled the capacity of major cities 
in the country to connect to the internet see an exponential growth since 2015 (CSquared, 2021) (Finley, 
2015). 
 
Much like government agencies, a large number of hospitals have moved to digitalize their healthcare 
processes. With this digitalization comes a varied number of AI implementations that can be made. The 
work done by Akogo et al. (2018) is one of such examples which would aid doctors in diagnosing breast cancer. 
Another great example could be a Ghanaian built Reinforced Deep Learning analysis tool to study and 
understand patients records to give a holistic overview of a patients’ current conditions and possibly make 
calculated predictions of future conditions that need to be monitored. The government of Ghana in the period 
between 2019 and 2020 has under the alpha project worked on the procurement and installation of 10, 000 
CCTV cameras for use across the nation (Lartey, 2020).  
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When completed the possibilities would be endless. The massive data that will be collected of the faces of the 
people in the country together with driving data, paired with the national identification cards which have all 
been digitalized would aid in the faster tracking and apprehension of criminals. The data on driving could 
also be used to train self- driving cars capable of driving on some of our deplorable roads. The advent of 
mobile banking on the continent as a whole has presented some novel challenges unique to this technology. 
The work done by Isaac et al. (2019) found that one of the factors responsible for mobile money fraud was 
the lack of systems designed to track and detect events of fraud in the mobile money market. The ability of 
machine learning algorithms to study the usage patterns could be used to identify fraudulent activities. 
 
5. CONCLUSION 
 
In summary, this paper discussed the current state of AI in Ghana, its challenges, and elaborated on a 
limited number of its future prospects. The work of Travaly and Muvunyi (2020) also highlights some 
significant areas relevant to this discourse. Noted among them is genomic precision in livestock production 
models. 
 
The rapid change of technology requires that humanity embraces "agile governance" where governments 
have to work closely with regulatory agencies, businesses and civil societies and adapt rapidly for the good 
of their citizens (Schwab, 2016). Government policies need to be structured to support AI innovation and to 
create a fostering environment for AI businesses. A comprehensive policy of AI and its adoption in the 
Ghanaian community needs to be drafted by a cohort of experts assembled from academia, industry and 
governmental agencies. This policy must include a clear plan of how we will achieve AI assimilation and 
laws governing AI usage as well as bias in AI. Educational institutions should consciously integrate the 
teaching of AI and its related fields in their curricula. This will help increase the AI skilled personnel in the 
nation and further act as catalysts for other industries to booster overall development. As private 
organisations have over the years led the charge for innovation, Ghana and for that matter Africa, is a unique 
test case for the expansive use of AI as well other emerging technologies. 
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