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Abstract

This study examines the evolution and impact of machine learning in Ghana. In
this paper, we provide a comprehensive overview and assessment of the field and
examine its prospects for various industries in Ghana. Data for this study was
obtained through an online survey and expert interviews with various stakeholders.
The findings of the data show that the field has transformed several industries
and modes of work in many ways. Drawing insights from the findings, the paper
concludes with key recommendations to guide policymakers and other stakeholders
in harnessing the potential of ML for Ghana’s sustainable development.

1 Introduction

Several facets of human existence, including health care [19], education [8]], agriculture [13], and
finance [21]], etc. have undergone radical change as a result of the progress made in the field of artificial
intelligence in recent times. This has instigated a discourse about the role and continuous influence of
the field in substantially influencing and shaping the destiny of humanity. The introduction of|chatGPT
in the year 2022, and the subsequent emergence of other models like Google Bard, Microsoft Bing,
etc has heightened the ongoing discussions about the potential impact of Al. These groundbreaking
advancements have generated debates in many quarters, created new employment opportunities
as well as enhance productivity in already established work, and prompted the establishment of
specialized training programs in academic institutions, etc. In light of these advancements, it is
imperative to examine the specific implications and contributions of Al to Ghana’s economy, as well
as the opportunities it presents and the challenges it entails. Ghana is a lower middle-income country
located in the western part of Africa and has a population of over 32 million people. Approximately
57% of this population is under the age of 25 years Ghana Statistical Service. The developmental
phase of the country and its demographic structure has implications for the uptake of new technology
including Al In this paper, we explore the responses of stakeholders in the Al space and Al enthusiasts
in Ghana to assess the recent progress of the field in the country. Additionally, we evaluate the
training and promotion of Al expertise as well as the challenges that are encountered in that regard
in the country. Based on our findings, we provide key recommendations and identify areas where
Ghana can further advance Al to harness its full potential to further the development of the country.
To do this, it is important to understand the current state of Al adoption in the country.

5th Deep Learning Indaba Conference (DLI 2023).
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2 Current State of AI in Ghana

Although the field of Al is actively broadening and several institutions across the board are utilizing
Al in their works. It is important to acknowledge that a segment of the older generation is not abreast
with and proficient in its application in Ghana. Nevertheless, this number may rise among students
and/or other categories of the population including the staff of government, NGOs, and academic
institutions Ampofo et al. [3]], Botwe et al. [11]] etc. The improvement in awareness and usage among
students in particular could be due to the fact that they are more technologically savvy as well as
the changing pedagogy in the educational systems especially at the tertiary level in Ghana which is
increasingly witnessing the introduction of ML-related courses. Additionally, government policies
such as the digitalization of most systems in Ghana have also raised interest in the Al sector and
encouraged the use of Al technologies in some institutions and companies. Hence, though this has set
the stage for further progress in the sector it also demonstrates the slow adoption of Al technologies
in the country as a result of various technical and regulatory challenges. Even though the adoption of
Al in Ghana presents numerous opportunities as already espoused in this paper, its uptake is fraught
with several challenges. AI models learn best with data and having well-laid-down data processes,
technologies, and data regulatory frameworks to ensure a smooth run of data collection, storage, and
usage. Europe, for instance, has laid down personal data protection rules (GDPR) which stipulate
strict rules and regulations to ensure the protection of the personal data and privacy of individuals.
Unfortunately, such comprehensive laws and policies to regulate that space are yet to gain roots
in Ghana. Additionally, quality data allows for the effective utilization of data to generate quality
outcomes. Nonetheless, training talents in Al as well as training AI models can be very expensive.
Averagely, it cost between $3 - $ 12 million dollars to train one large AI model and this figure could
even be higher for larger datasets Binance. Hence, the technology companies in Ghana face significant
obstacles in generating funds to incorporate new Al technologies into their operations. Aside from
that, Ghana lacks adequate technological infrastructure which can hamper the development of Al in
the country while several places in the country lack stable internet connectivity and power supply for
the effective deployment of Al technologies. Training Al models can sometimes require allowing
these models to train for hours. Hence, adequate and efficient stable internet and power supply are
paramount in training such models. Moreover, funds and investment in Al research are inadequate in
Ghana. Whereas Al research in the Western world is mostly supported by public and private grants
or government subsidies, this unfortunately is not the case in Ghana. Al researchers in the country,
therefore, compete with other sectors for the limited funds in the country.

Nonetheless, despite the slow adoption of Al in Ghana, the field has received some scholarly interest
in recent times. Studies in the field in the country include research in NLP [6, 9], computer vision
Robomual [[1, [16} 18} 20, (12} [17], Health [4} 22} [2]], Education [10]] and Finance [5]]. Such interest in
the field shows that even though there is currently a gap in the uptake of Al in Ghana, there remains
a huge potential due to the appetite of people in this industry. Nevertheless, this scholarly appetite
needs to be matched with policy and regulatory frameworks which currently appear to be lagging
behind. The hesitance in opening up the Al space from the policy perspective could be a result of
some controversies in the sector including its deployment in the medical sector where "unmonitored"
ML systems or "distrust" Al models for predictive diagnostics could go wrong. However, there is an
urgent need to beef up regulatory infrastructure in Ghana because various sectors of the economy are
feverishly embracing and adopting Al in their operations. With his background, this paper seeks to
access the current state of the uptake among various segments of the Ghanaian population.

3 Methodology and Data Collection

Data for this study was collected data from stakeholders across various sectors including the Agricul-
ture, Education, Banking, Mining, and Health sectors, etc. The data was obtained from online surveys
and expert interviews. The survey was conducted using Google Forms which took about 10 minutes
to complete. Expert interviews were conducted with individuals with specialized knowledge and
expertise in their field of work. These interviews lasted between half an hour and one hour depending
on the peculiarities of the specific discussion. Questions were asked from various broad domains
including the following; 1) Professional and occupational categories of participants e.g. Banking,
Education, Mining, Agriculture, etc. 2) Role and application of Al in their regular professions 3)
Type of Al tools used in the line of work and 4) General challenges encountered professionally
with the introduction of Al. Altogether, 40 responses were obtained from the Google form survey


https://www.binance.com/en/feed/post/196608
https://robomua.com/consumer

while 3 expert interviews were conducted. The Google forms were distributed across various social
media platforms. Experts for the interviews were persuasively targeted among persons known to
the researchers from the AI community. The time frame for data collection lasted 3 months in
2022. For Google Forms, the data spans sectors including Banking, Education, Agriculture, Mining,
Health, Technology, Information Technology, International Development, Software Engineering,
Environment, and Insurance. Participants involved in the interviews were drawn from the education,
healthcare, and agriculture sectors. For research ethical considerations, we ensured that only persons
involved in this research had access to the data and the privacy of the participants was ensured.

Results from responses of participants from the Google forms show that more than a third of the
participant did not currently apply Al in any form in their work. Out of the remaining participants, a
proportion were not sure whether their current work involved the application of Al or not. This result
is shown graphically in the following figure[T} Out of the participants who are either actively and/or
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passively deploying Al in their scheme of work 2] almost half of them were engaged in work in the
Data Science and Data analysis sectors. This means that among all professionals interviewed in this
study, those in the data-related sectors form the bulk of people who currently apply Al in their regular
jobs. Also, the most common Al platform used by the professionals in this study was the Google
Cloud AI platform and Microsoft Azure Al platform ??. Both platforms are basically designed for
Data professionals to help in the analysis and training of models.
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Figure 4: Benefit of Al

Among the professionals deploying Al in their operations in this study, almost all of them found it
helpful in their work as it improved their productivity [3] However, they recounted several challenges
their encountered in introducing Al. Some of the challenges that came up included the cost of the
technology, the challenges in training the deserved human capital, and the inadequacy of resources
for the deployment of Al technologies, etc. This assertion of challenge in training was corroborated
by one of the experts who was interviewed in this research. During an interview, the expert who is
engaged in the training of Ghanaian youth in data science at the tertiary level alluded to the fact that
few institutions have sprung out with targeted programs and training to train the youth in particular.
The expert explained that even though there is a high interest in Al among the youth, this enthusiasm
is not matched with the number of companies engaged in Al in the country, and those involved are
mostly engaged in descriptive analytics.

Even though the findings of this study show that there is a high appetite for the uptake of Al in Ghana
and that the field has high untapped prospects, it is essential that the deployment of Al is Ghana is
guided by high ethical standards. This is because Al models learn from historical patterns of data.
Hence, having large datasets tend to have a positive influence on the performance of these models.



These datasets are often generated from humans from past actions, behavior patterns, buying patterns,
etc. This, therefore, has raised serious ethical questions about how data is curated and used, and how
we develop Al systems that will prevent the perpetuation of historical human biases. In this section,
we explore the ethical and fairness aspect of these automated systems. There have been several reports
of how automated Al systems have discriminated against some groups of people due to their sensitive
attributes. It is wrong to discriminate against any person due to their gender, race, or the color of their
skin. In 2016, it was discovered by some researchers that the machine learning model developed to
account for recidivism was strongly discriminating against black people [14]. Also, a recent study
showed how a healthcare algorithm offered less care to Black patients by identifying which primary
care patients need the most care. The software recommended white patients with chronic conditions
for special health care programs over black patients with similar health conditions [[15]. Situations
like this have raised serious questions about automated Al systems and a number of researchers have
focused on finding solutions to these problems. However, finding solutions to such problems requires
understanding the background of these problems. Recent works have shown that a huge part of biases
in automated systems is from the training data since the output quality of any model is a function of
the quality of data it uses [7]. Al models including large language models and generative models
tend to reflect societal biases in the society. One of the major problems of historical bias which is
reflected in these automated systems is the lack of representation of the dataset. This means that the
data collection process, specifically what data is collected and how the data is collected is crucial
to addressing the problems with such data. While the field of Al in Ghana is still infantile, no clear
framework has been provided when it comes to data collection and how data should be collected to
address such biases. The Ghana Statistical Servicelis the authorized state institution that is tasked
with the collection of official national data like the nationwide Annual Household Income OpenAfrial
OCHA Services, however, working directly with datasets off the shelf raises questions about whether
these datasets are well representative of the Ghanaian economy.

3.1 Prospects of Al in Driving Ghana’s Development

The impact of the adoption of Al in developed countries in particular is profound and this is evident in
the existence and operations of Big-Tech companies in the private sector. At the state level, countries
in the top percentile of leading economies in the world include those embedded with Al in different
sectors. In this section, we highlight a few sectors in Ghana that can benefit from the adoption
of Al technologies. Ghana is a country whose economy is heavily dependent on the extraction
and export of natural resources including oil, gold, and bauxite etc. Additionally, agricultural
exports such as cocoa, oil palm, rubber, etc. are the mainstay of the country’s economy.https:
//mobd.gov.gh/economic-sectors/, Hence, Al technologies present useful resources that can
transform the agriculture sector thereby enhancing productivity, improving livelihoods, and generating
revenue for the state. By adopting Al tools, farmers can better detect the appropriate planting windows,
the types of irrigation systems to use, and where they can best be deployed. Additionally, Al tools
in the agricultural space can help farmers in effective and efficient pest and disease detection and
control as well as fertilizer application. The healthcare system of Ghana can also benefit from Al to
reduce the doctor-to-patient ratio and reduce the current queuing system in hospitals in places such
as CT scan rooms, maternity wards, etc. Also, Al can be utilized for better medical diagnosis and
recommending treatments. In finance and banking, Al can be useful for fraud detection, risk scoring
models, online banking for facial recognition for security checks, etc., especially with the rampant
fraud activities identified in mobile money services. Ultimately, the education system in Ghana can
benefit from technologies like chatGPT, online task assignments, and feedback, connected campuses,
and help teachers to analyze students’ skills.

4 Key Recommendation and Conclusion

From the findings of this study, it is recommended that there should be extensive campaigns and
awareness on the importance of Al and the benefits the field offers to the Ghanaian populace. This is
because while it is presumed that a considerable proportion of the Ghanaian Youth has an awareness
of the field, few of them know the career pathway as shown in this study. It is therefore important
to facilitate workshops and programs that provide information on how to start in the field and
showcase the benefits of the field to spark the interest and motivation of the youth. Organizing the
IndabaX Ghana over the past 4 years and hosting the Deep Learning Indaba 2023 this year in Accra,
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Ghana will help expand the reach and efforts of the field in this regard. Additionally, there needs to
be a collaborative effort between governments, educational institutions, private sectors, and other
international institutions to propagate interest in the field. Specifically, a pipeline of collaborative
efforts between industries and educational institutions to help train students should be established.
This could be facilitated by seamless and easy collaborative support between governments to subsidize
the operation and production costs of industry. Setting up research funding grants by governments
and also providing incentives to support local companies that are starting out Al projects will go a
long in encouraging work in the area. Moreover, as explained in the previous section, Al models can
only be as good as the data used to train them. Hence our key recommendation will be to encourage
the government to set up or partner with private institutions in setting up data warehouses while
clearly developing data privacy laws on the usage of the data similar to the GDPR. In conclusion,
we acknowledge that even though the Al community is still at its rudimentary stages, and has some
challenges in Ghana, the country still stand a good chance of ripping benefits from the industry if
some or all of these recommendations are actualized. It is hoped that this paper sets into motion the
conversation surrounding leveraging ethical Al for the benefit of the Ghanaian population.
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