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Abstract

Small businesses are critical to the development of Sub-Saharan African emerging economies, as they contribute
significantly to economic growth and advance sustainable development goals. However, these enterprises face
persistent challenges to their growth potential, as evidenced by declining firm size, low market growth, and poor
market position. Artificial intelligence (Al) adoption has emerged as a transformative force, offering innovative
pathways to solving diverse business problems. It provides transformative solutions that enable small businesses to
optimise operations, improve customer engagement, and enhance decision-making. Despite the current emphasis on
Al Adoption, the impact of Al on business growth in developing economies remains underexplored. This study
therefore examined the effect of adopting artificial intelligence on the growth of small businesses in Sub-Saharan
Africa, with a focus on Nigeria, Ghana, and Sierra Leone. The survey research design was used. Primary data were
collected from 404 owners/managers of small businesses in Sub-Saharan Africa. An adapted and validated research
instrument was used to collect data. Data were analysed using descriptive and inferential statistics. Findings showed
that the adoption of artificial intelligence had a positive and significant effect on the business growth dimensions of
market growth (= 0.384, ¢ = 7.370), market position (f = 0.373, t = 6.453), and firm size (f = 0.345, t = 6.453). This
study, therefore, revealed that Al adoption improved the growth of small businesses. The study recommends investing
in and adopting artificial intelligence interventions, backed by supportive policies and capacity-building initiatives, to
drive sustainable growth and bridge the digital divide in sub-Saharan Africa. The study suggests future research
directions for expanding knowledge in this critical area.
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INTRODUCTION

The activities of small businesses drive emerging economies in sub-Saharan Africa (Leger et al.,
2025). Small businesses are crucial to the region's economic development, contributing
substantially to employment generation and poverty reduction (Eze et al., 2023). According to
Kibuacha (2023), small businesses account for 90% of all trades in sub-Saharan Africa. They are
pivotal in achieving the Sustainable Development Goals (SDGs), particularly in promoting
economic resilience, job creation (about 80%), and social inclusion (Oppong, 2022). Small
businesses comprise about 70% of the gross domestic product (GDP) (Hansen-Addy et al., 2025;
Yahaya & Nadarajah, 2023). However, these enterprises often face persistent challenges, and their
growth trajectory is shaped by a complex interplay of opportunities and challenges, including
limited access to financial resources, infrastructure deficiencies, and a rapidly evolving digital
landscape (Endris & Kassegn, 2022; Kabongo et al., 2024). They lack insights (data) about their
operations needed to provide the practical solutions that they need (Kibuacha, 2023), leading to
poor growth of small businesses, evidenced by the decline in their market share and poor market
growth (Ekeci et al., 2024).

Research has shown that small businesses face high failure rates, with approximately 30% failing
within the first two years and about 50% within five years in the United States (Carter, 2021;
Yahaya & Nadarajah, 2023). This figure reaches 70% within the first five years and up to 90%
within the first ten years in Africa (Bushe, 2019). This affects their capacity for growth, which is
the main problem this study seeks to address.

Adopting artificial intelligence (Al) in small businesses across Sub-Saharan Africa presents
significant opportunities for economic growth, innovation, and competitiveness. As digital
transformation becomes a key driver of business efficiency, integrating Al technologies into small
businesses has been identified as a key enabler of their growth, allowing small businesses to
leverage technology for efficiency, market expansion, and competitiveness (Achieng & Malatji,
2022). Integrating digital tools has enhanced operational productivity and provided access to new
customer segments, yet the digital divide and infrastructural limitations remain significant barriers.

Sub-Saharan African countries are vulnerable to the adoption of artificial intelligence (Ndibalema,
2025). Despite its promising benefits, Al adoption among small businesses in Sub-Saharan Africa
remains limited due to structural and contextual challenges. The external business environment,
including regulatory frameworks, market dynamics, and technological infrastructure, significantly
influences how small businesses can integrate Al solutions into their operations (Eze et al., 2023).
Furthermore, digital literacy gaps among entrepreneurs and employees create additional barriers
to the successful implementation of Al technologies (Ndibalema, 2025). This highlights the need
for targeted capacity-building initiatives and supportive policy frameworks to foster a more
conducive environment for Al adoption.

Non-formal training programs and entrepreneurship development initiatives have also been
identified as crucial elements in enhancing the technological capabilities of small business owners.
These programs can bridge knowledge gaps and provide practical insights into using Al for
business growth (Leger et al., 2025). Despite the potential of artificial intelligence adoption to
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improve business growth, there are still unexplored research opportunities to examine this nexus
for deeper insight. Specifically, Nwagbala et al. (2025) identified the need to explore the long-term
impact of adopting artificial intelligence on the growth of small businesses in Africa.

This study, therefore, sought to explore the effect of Al adoption on the growth of small businesses
in Sub-Saharan Africa. To achieve this objective, the researchers first examined existing literature
and empirical evidence to broaden the understanding of the study variables. The methodology used
to conduct this study was presented next, followed by the findings, the discussion of the findings,
the summary, the conclusion, and suggestions for future studies. Understanding these dynamics is
essential for policymakers, business owners, and stakeholders seeking to leverage the adoption of
artificial intelligence for sustainable economic development and the growth of small businesses in
the region.

LITERATURE REVIEW
This section presents the conceptual, empirical, and theoretical underpinnings of this study.
Artificial Intelligence Adoption

Adoption of Artificial Intelligence has been the focus of several recent studies (Agarwal et al.,
2024; Neumann et al., 2024). Artificial intelligence adoption has been defined as the use of
computer systems or machines capable of thinking and acting like humans to perform tasks that
improve decision-making and learning and to determine the best solution to a business problem
(Bhalerao et al., 2022; Neumann et al., 2024). Al is frequently defined as the ability of a system to
collect and interpret external data, learn from it, and use those insights to achieve specific
organisational goals and tasks through flexible adaptation (Hossain et al., 2022). In addition,
artificial intelligence adoption refers to the process by which organisations use Al technologies,
such as virtual assistants, language translators, and other computer systems, to automate tasks,
analyse data, and improve decision-making (Chen & Zhang, 2024; Neumann et al., 2024). Al
encompasses all systems designed to perform tasks that naturally require human intelligence,
including thinking, learning, reasoning, problem-solving, perception, and language understanding
(Russell & Norvig, 2021). Artificial intelligence adoption involves building these Al systems into
existing workflows to enhance efficiency and effectiveness.

Among the numerous benefits of adopting artificial intelligence is its ability to improve business
processes and reduce operational costs (Gans, 2023). The ability of artificial intelligence adoption
to increase demand has also been found in the literature (Gans, 2023). One shortfall of Al adoption
is that it has been identified as a general-purpose technology with high implementation complexity,
differentiating it from other digital technologies (Neumann et al., 2024). This poses a challenge to
its adoption, as it may not be easy to use or deploy and may require training, with close attention
to the unique characteristics of the business in which it is to be adopted. Further, the challenge of
data security and privacy, occasioned by the ever-increasing vulnerability to data breaches and
cyber-attacks, puts most people off (Jain, 2023). Despite these identified shortfalls, the adoption
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of artificial intelligence is quickly becoming an essential part of today's digital world and is shaping
business operations.

The intensity of artificial intelligence adoption in businesses is based on technology opportunism,
normative pressure, and top management support (Chen et al., 2025). Nwagbala et al. (2025)
postulate that Al, once considered a choice for large enterprises with considerable resources, is
increasingly within the reach of small businesses, offering new possibilities for growth, enhanced
efficiency, and innovative solutions.

Business Growth

Business growth involves expanding a firm's resources, operations, and market presence, which
often leads to increased profitability and sustainability (Gonzales et al., 2023). Further, business
growth is defined as the process of adapting and developing a business to increase the size and
scale of its operations. Gillespie (2024) defined business growth as an increase in a firm's size,
measured by indicators such as sales value, market share, number of stores, and market position;
thus, business growth indicates the successful expansion of a business. Therefore, business growth
is typically accompanied by enhanced resources and output. Frey et al. (2019) opine that it involves
the expansion of a firm's size over time. Hence, the expansion of business operations can be
measured through absolute or relative changes in size and market share (Adomako & Mole, 2018).
Pros of business growth include the firm's ability to acquire new customers and secure significant
financing; this has been shown to lead to favourable profits and contribute to the organisation's
overall development. While business growth can benefit the firm by increasing revenue and market
presence, it also has some drawbacks. Frey et al. (2019) identified significant drawbacks of
business growth, including increased complexity, market risk, cultural challenges, and resource
strain. Gillespie (2024) added that loss of control, market saturation, impact on quality, and
increased competition were further cons of business growth. Therefore, how small businesses
manage these potential challenges as they grow is vital for their overall sustainability.

Ugli (2024) argued that the random nature of small business growth cannot be predicted from a set
of variables; however, deterministic models could be used to identify the internal and external
indices that explain it. This study, therefore, conceptualised business growth in terms of market
growth, market position, and firm size.

Artificial Intelligence Adoption and Business Growth

Recent studies have found that the adoption of artificial intelligence encompasses task automation
and process innovation, thereby affecting the efficiency of business processes (Gans, 2023;
Nwagbala et al., 2025). Baabdullah et al. (2021) found that adopting artificial intelligence enabled
businesses to improve performance and sustain growth. The adoption of artificial intelligence
significantly affects the market position dimension of business growth (Todmal et al., 2024). Chen
et al. (2025) found that high Al adoption intensity improved business performance (market growth)
by enhancing businesses' dynamic capabilities. Its low adoption, however, has been attributed to
the associated high investment risk (Akoh, 2024). Further, Chen and Zhang (2024) found a positive
and significant effect of artificial intelligence adoption on entrepreneurial activities. The study
found that technological innovation and increased consumer demand resulted from the adoption
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of artificial intelligence for business growth. In addition, Hossain et al. (2022) found a significant
effect of artificial intelligence on business growth through improved products/services and
competitiveness. Iyelolu et al. (2024) found that the adoption of artificial intelligence enhanced
various aspects of small business operations; however, adoption is hindered by limited financial
resources, a lack of technical expertise, resistance to change, and concerns about data security. The
study also found that government support, public-private partnerships, and affordable Al-as-a-
service models can help overcome these challenges.

Chen and Zhang (2024) found regional variations in the impact of artificial intelligence adoption
on business activities, with areas with greater economic development, net population inflows, and
the service sector experiencing larger impacts. Therefore, the top-level decision to maximise the
adoption of artificial intelligence benefits business growth. Charllo's (2024) findings showed that,
for small businesses to bridge the gap left by the COVID-19 pandemic, prepare for future
uncertainties, and achieve sustainable growth, they must adopt artificial intelligence to improve
performance and drive growth.

Dynamic Capabilities Theory (DCT)

Dynamic capabilities theory has primarily been used in the management literature to explore
interactions. Dynamic capabilities have been defined as the higher-level competencies and skills
that firms possess to create, integrate, and reconfigure internal and external resources to shape and
respond to ever-changing market environments, thereby improving their performance (Hossain et
al., 2022). This theory explains how organisations' innovative abilities are driven to respond to
evolving environmental needs by reconfiguring tangible and intangible organisational resources,
such as adopting artificial intelligence to enhance business growth. This theory helps explain how
small businesses in Sub-Saharan Africa can leverage the adoption of artificial intelligence to sense,
size, and reconfigure their current operations to drive business growth by improving market
position, increasing firm size, and ensuring market growth (Chen et al., 2025). Dynamic capability
theory is therefore used in this study to explain the linkage between artificial intelligence adoption
and business growth of small businesses in Sub-Saharan Africa.
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Figure 1: Researchers' Conceptual Model

Source: Researchers' Model (2025)

METHODOLOGY

This study adopted a cross-sectional survey design, enabling the researchers to collect data at a
point in time from the selected SMEs more quickly, straightforwardly, and at a lower cost. (Setia,
2016). The study population consisted of 404 owners/managers of selected SMEs across small-
and medium-scale enterprises in major business hubs in Nigeria, Ghana, and Sierra Leone, all in
Sub-Saharan Africa. The domain of SMEs, however, was selected because it allowed an
opportunity to combine several industries. The sample units for the study were the business owners
or their managers because they better understood the organisation's state and performance than the
other levels of employees.

Simple random sampling was adopted as the sampling technique to obtain primary data and first-
hand information using a structured questionnaire (closed-ended), giving all participants an equal
chance to be selected for the study. Meanwhile, the questionnaire, which was a Six-point Likert-
type scale, was adopted. Furthermore, principal component factor analysis was conducted, and the
factor loadings helped confirm the items' suitability for measuring the study variables. Items with
low factor loadings were removed from the study. The average variance extracted (AVE) obtained
was greater than 0.5 for all constructs used in the study. Thus, the validity of the research
instrument was established. Likewise, the reliability test revealed composite reliability values
ranging from 0.701 to 0.87. Partial Least Squares Structural Equation Modeling (PLS-SEM) path
analysis was conducted in SmartPLS version 4.1.0.9 to examine interactions among the variables
under investigation. Moreover, this method of analysis occurs because multiple connections or
relationships can be analysed simultaneously, and more crucially, indirect effects can be estimated
(Otache, 2019).
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Model Specification

Variables of this study on Artificial Intelligence Adoption (AIA) and Business Growth (BG) are
operationalised as presented below:

Y =f(X)

Where:

Y = Dependent Variable - Business Growth (BG)

X = Independent Variable - Artificial Intelligence Adoption (AIA)
Where:

Y=(y1,y2,y3)

y1 = Market Position (MP)

y2 = Market Growth (MG)

y3= Firm Size (FS)

Three (3) hypotheses were formulated for this study, and the model for each of the hypotheses is
given below:

Ho:: Artificial Intelligence adoption has no significant effect on market growth
MG = Bo+ B1AIA; +&i-------------—-- Model 1

Hoz: Artificial Intelligence Adoption has no significant impact on market position
MP = o+ BiAIA; +gj---------------- Model 2

Hos: Artificial Intelligence Adoption has no significant effect on firm size

FS = Bo + BiAIA+€l -----------—--- Model 3

Where

Bo = intercept of the model

Bi= coefficients of the independent variables

€i = random error term

RESULTS

PLS-SEM via Smart PLS version 4.1.0.9 was employed to test the three hypotheses raised in this
study. By examining the path model, the path coefficients table showing the beta values, t values,
and p values, the effect of artificial intelligence on business growth was analysed. Also, the R-
value, R?, {2, and Q2 were assessed to confirm the results further.
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Figure 1: Path Analysis for the effect of Artificial Intelligence on Business Growth (market
growth, market position, firm size)

Source: Researchers' Smart PLS 4.1.0.9 output (2025)

The outer (measurement) model of the Partial least squares structural equation modelling,
presented in Figure 1, demonstrated the suitability of the items used to measure each variable in
the study. The p-values were equal to 0.000, thus confirming their suitability. Similarly, the inner
(structural) model showed the path coefficients and the corresponding p-values for each path
analysed in the study on the effect of artificial intelligence adoption on business growth (market
growth, market position, firm size). This result is further summarised in Table 1

Table 1
Summary of the Path Analysis for the Effect of Artificial Intelligence Adoption on Business Growth
(firm size, market growth, market position

T P 5 5
B statistics [values f R R Q

Artificial Intelligence Adoption > 40, | 7 379 0.000 [0.17310.385 [0.148 | 0.135

Market Growth

Artificial Intelligence Adoption > 1231 5 570 |0000 10.16210.378 [0.139] 0.130
Market Position

Artificial Intelligence Adoption > 1 1/ o ¢ 453 |9000 10.135(0.345 [0.119]0.107
Firm Size

Source: Researchers' Smart PLS 4.1.0.9 output (2025)

Table 1 summarises the path analysis results for the effect of artificial intelligence adoption on the
business growth of SMEs in Sub-Saharan Africa. The results showed that the adoption of artificial
intelligence had a positive and significant effect on the three dimensions of business growth used
in this study. Specifically, artificial intelligence adoption had a positive and significant effect on
market growth (= 0.384, t = 7.370, p = 0.000), market position (f = 0.373, t = 6.453, p = 0.000),
and firm size (f = 0.345, ¢ = 6.453, p = 0.000). This result implies that the adoption of artificial

197



THE NIGERIAN JOURNAL OF BUSINESS AND SOCIAL SCIENCES, VOLUME 12, 2025, PP 190-202

intelligence is an essential factor to consider when the goal is to improve the business growth of
SMEs in Sub-Saharan Africa.

The correlation coefficient (R) from the analysis revealed weak positive relationships between
artificial intelligence adoption and the various dimensions of business growth analysed: market
growth (R = 0.385), market position (R = 0.378), and firm size (R = 0.34)5. This is based on Hair
et al.'s (2021) suggestion that R values of 0.75, 0.50, or 0.25 for endogenous latent variables, as a
rough rule of thumb, be described as substantial, moderate, or weak, respectively. Therefore, from
the coefficient of determination (R* values obtained from the model, it can be observed that
artificial intelligence adoption accounted for 0.148 (14.8%) of the variation in the market growth
of the SMEs. In comparison, the remaining 85.2% changes in market growth were caused by other
factors not captured in the study. In addition, artificial intelligence adoption accounted for 0.139
(13.9%) of the changes in SMEs' market position, while the remaining 86.1% were attributable to
factors other than artificial intelligence adoption used in the study. Similarly, artificial intelligence
accounted for 0.119 (11.9%) of the changes in SMEs' firm size, while the remaining 88.1% was
attributed to other factors not captured in this study.

The p-value for all measures of business growth used in the study was 0.000. This showed that the
model was suitable for determining the effect of artificial intelligence adoption on the dimensions
of individual business growth (market growth, market position, firm size). Based on the result, the
null hypotheses raised in the study, HO1, HO2, and HO3, were all rejected. Furthermore, this result
was confirmed using Stone-Geisser's Q2 predictive relevance test with partial least squares
structural equation modelling. The Q? values obtained from the model were all greater than zero,
confirming that the model was well-constructed and had predictive relevance for determining the
effect of artificial intelligence adoption on business growth dimensions. Lastly, the F-Square (f%)
statistics were 0.135, 0.173, and 0.162 for the three dimensions of business growth, indicating that
when the exogenous variable (artificial intelligence adoption) is removed from the model, the
business growth dimensions are moderately affected. According to Cohen (1988), an f-square
value of >= 0.02 is small, >= 0.15 is medium, and >= 0.35 is large. Based on the findings of this
study, the adoption of artificial intelligence has a positive and significant effect on business growth.
Therefore, the null hypotheses were rejected.

DISCUSSIONS

The findings from this study showed that the adoption of artificial intelligence has a positive and
significant effect on business growth (market growth, market position, and firm size). This finding
corroborates Achieng & Malatji (2022) and Ghimire et al. (2020), who found that the adoption of
artificial intelligence significantly affects business growth and competitive advantage. Rubab
(2023) measured business growth using profitability, productivity, and revenue growth and found
that adopting artificial intelligence improved these dimensions. The findings of this study were
consistent with dynamic capabilities theory (Hossain et al., 2022). Further, this study found that
market growth was significantly affected by the adoption of artificial intelligence. This finding
supports Chen et al. (2025), who observed an improvement in market performance driven by the
intensity of artificial intelligence adoption. Similarly, the adoption of artificial intelligence
significantly improved business growth and entrepreneurial activities through market expansion
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(Charllo, 2024; Chen & Zhang, 2024; Dogo et al., 2024; Iyelolu et al., 2024; Nam et al., 2021).
Managers of small businesses are better able to improve their business growth potential through
artificial intelligence adoption, as it enables them to sense changes in the business environment
and reconfigure their offerings and operations to respond to these changes in such a way that will
improve their market position, market growth, and firm size, thus ensuring the growth of small
businesses in Sub-Saharan Africa.

CONCLUSION

This study adds to the existing empirical literature on artificial intelligence adoption and the
business growth of small businesses in Sub-Saharan Africa. Data collected from small business
owners/managers were analysed, and the results showed that adopting artificial intelligence is vital
for improving the business growth dimensions of firm size, market growth, and market position.
These findings add to the call for these small businesses in Sub-Saharan Africa to invest in artificial
intelligence to enhance their business growth potential. Artificial intelligence adoption has
enhanced the execution of repetitive business operations, making them faster and more efficient.
Also, decision-making for small businesses is made faster and more accurate when artificial
intelligence is adopted. The significant drawbacks of adopting artificial intelligence have been the
associated high costs, the lack of readily available skilled workers to use it, and constraints related
to infrastructure and company size. If the management of small businesses could consider the long-
term benefits of investing in artificial intelligence and its associated impact on business growth,
they would see that the cost-benefit justifies their current investment in the long run. Further
studies could examine the effect of adopting artificial intelligence on cost savings for small
businesses in Sub-Saharan Africa.
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