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ABSTRACT 
The study comprised of artificial intelligence and how it influences profitability. Regression analysis was conducted to test relationship between the independent and dependent variables. The underpinning theories included resource based theory and technology acceptance theory. The study used questionnaire to collect primary data which was analyzed through Statistical package for social sciences. A purposive sampling was conducted on the employees at Bank of Kigali. The results indicated positive relationship between the variables. Moreover, the statistical analysis confirmed a strong and positive relationship between AI and profitability, with correlation coefficients of 0.801, 0.783, and 0.799 for customer service, risk management, and operational efficiency respectively. The findings were beneficial to various stakeholders in academic sector, banking and information technology especially artificial intelligence.
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INTRODUCTION
Background of the Study
The banking sector has continuously evolved with technological advancements, and AI has played a significant role in shaping modern banking operations globally. AI applications in banking include fraud detection, risk assessment, customer service automation, and personalized financial services (Boukherouaa & Gianfrancesco, 2021). According to PwC (2023), AI-driven solutions are projected to contribute over $1 trillion to the banking industry by 2030. Banks that integrate AI technology enhance operational efficiency, reduce costs, and improve decision-making processes (McKinsey & Company, 2022).
In Africa, AI adoption in the banking sector has been growing rapidly. Financial institutions in countries such as Nigeria, Kenya, and South Africa have leveraged AI to improve customer experience and optimize financial services (Baptista & Oliveira, 2022). AI-powered chatbots, biometric verification, and predictive analytics are some of the technologies transforming banking operations in the region. According to the African Development Bank (2023), AI has the potential to expand financial inclusion by reaching underserved populations through digital banking solutions.
In Rwanda, the government has actively promoted digital transformation in the financial sector. The National Bank of Rwanda (BNR) has encouraged financial institutions to embrace digital banking and AI-driven solutions to enhance efficiency and accessibility (BNR, 2023). Bank of Kigali (BK) has been at the forefront of AI adoption in Rwanda’s banking sector. In 2024, BK issued a tender for developing an AI strategy to enhance its banking operations (J360, 2024). Additionally, BK has implemented AI-driven remote account opening, allowing customers to verify their identity using biometric data linked to the National Identification Agency, achieving a 99% accuracy rate (Central Bank of Rwanda, 2024). These advancements indicate BK’s commitment to leveraging AI to improve banking services and profitability.








Statement of the Problem
Although artificial intelligence has been widely recognized as a game-changer in the banking industry, its actual impact on profitability remains unclear in Rwanda. Banks globally have reported cost savings, improved efficiency, and enhanced customer satisfaction through AI-driven solutions (PwC, 2023). However, in Rwanda, AI adoption in banking is still developing, and its effects on financial performance are yet to be fully explored (BNR, 2023).
Bank of Kigali has invested in AI to streamline operations and improve customer service. Despite these efforts, there is limited empirical evidence on how AI affects BK’s profitability, particularly in reducing operational costs and increasing revenue (J360, 2024). The study sought to address the relationship between AI and profitability at Bank of Kigali.
Objective of the Study
The major objective was to determine the effect of Artificial Intelligence on the profitability of Bank of Kigali Plc from 2021 to 2024. The objectives were as follows:
 1. To assess the impact of AI-powered customer service on the profitability of Bank of Kigali PLC.
2. To evaluate the effects of AI-based risk management and fraud detection on the profitability of Bank of Kigali PLC.
3. To examine how AI-driven operational efficiency influences the profitability of Bank of Kigali PLC
LITERATURE REVIEW
Resource-Based View (RBV) Theory
The Resource-Based View (RBV) theory, introduced by Barney (1991), posits that an organization’s competitive advantage is derived from its internal resources and capabilities, rather than its position within the external market. Resources such as technology, human capital, and financial assets are considered critical for achieving and sustaining competitive advantage. According to this theory, resources must be valuable, rare, inimitable, and non-substitutable (VRIN) to effectively contribute to superior performance. In the banking industry, AI technologies like machine learning, natural language processing, and predictive analytics are considered strategic resources that can enhance operational efficiency, reduce costs, and improve customer service.
Banks that invest in AI as a strategic resource, such as AI-driven chatbots or fraud detection systems, can gain significant competitive advantages by optimizing operations and enhancing customer satisfaction. The RBV theory suggests that by continuously improving internal resources like AI, banks can better manage risks, optimize financial services, and ultimately drive profitability. Research by Brynjolfsson & McAfee (2020) emphasizes that AI-driven technologies in financial management lead to increased returns on investment (ROI) in the banking sector, validating the strategic value of AI in improving operational performance.
Technology Acceptance Model (TAM)
The Technology Acceptance Model (TAM), developed by Davis (1989), is a well-known framework that explains how users come to accept and use technology. The model suggests that perceived ease of use and perceived usefulness are the primary factors influencing technology adoption. According to TAM, if users perceive that a technology is easy to use and can enhance their performance, they are more likely to adopt it. In the banking context, AI technologies like chatbots, mobile banking apps, and AI-based fraud detection systems are more likely to be embraced by both customers and employees if they are user-friendly and deliver tangible benefits such as improved efficiency and better customer service.
[bookmark: _Toc519256108]Evidence on AI
Research conducted by Brynjolfsson and McAfee (2024) examined the impact of AI –driven innovations on banks' financial performance across 20 countries. The study utilized Feasible Generalized Least Squares (FGLS) and Generalized Method of Moments (GMM) to analyze data from 100 financial institutions, revealing that AI significantly enhances return on assets (ROA). Specifically, banks that integrated AI-powered financial management tools experienced an average increase of 12% in ROA. The study further highlighted that AI-enabled fraud detection systems reduced fraudulent transactions by 30%, directly contributing to cost savings and higher profitability. These findings suggest that banks investing in AI can achieve a competitive advantage by optimizing operational efficiency and risk management strategies, aligning with the objectives of Bank of Kigali’s AI-driven banking transformation.
Further supporting this perspective, Rao and Han (2024) explored the short-term financial impact of AI-related incidents in global financial institutions. Analyzing the stock performance of five major banks that experienced AI failures, the study found that such incidents resulted in an average short-term cumulative abnormal return (CAR) loss of -21.04%, highlighting the financial risks associated with AI implementation. Additionally, firms affected by AI failures exhibited a threeday industry-wide market loss of -0.13%, indicating the broader implications of AI risks in the banking sector. This underscores the necessity of robust AI governance frameworks to ensure that AI-driven banking innovations contribute positively to financial performance without exposing institutions to unforeseen risks.
Goldman Sachs reported that AI integration has led to a 20–30% increase in employee productivity, particularly in coding and financial modeling processes. However, the challenge remains in translating these efficiency gains into direct profitability. While AI-driven chatbots and risk assessment tools have streamlined operations, banks continue to explore monetization strategies for these technologies. The Commonwealth Bank of Australia (CBA) provides an example of AI's tangible benefits, reporting a 40% reduction in customer service wait times and a 50% decrease in scam losses due to AI-driven fraud detection mechanisms. These findings indicate that while AI has a profound impact on operational improvements, the full financial benefits may take time to materialize, a factor that should be considered when evaluating AI adoption at Bank of Kigali.
METHODOLOGY
The study employed descriptive research design. The population consisted of 48 senior managers in the headquarter, who were considered as being conversant with AI implementation in the Bank of Kigali through purposive sampling. Primary data was collected and analyzed using SPSS version 20 for data analysis.
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Correlation Matrix
[bookmark: _Toc197273215]Table 1 : Correlation Matrix
	
	Profitability
	AI-Powered Customer Service
	AI-Based Risk Management & Fraud Detection
	AI-Driven Operational Efficiency

	Profitability
	1.000
	0.801
	0.783
	0.799

	AI-Powered Customer Service
	0.801
	1.000
	0.741
	0.765

	AI-Based Risk Management & Fraud Detection
	0.783
	0.741
	1.000
	0.728

	AI-Driven Operational Efficiency
	0.799
	0.765
	0.728
	1.000


Source: Primary data, 2025
The correlation matrix above in Table 1 further confirms the strength and significance of the linear relationships between variables. The profitability of Bank of Kigali is strongly correlated with all three components of AI, with the highest relationship found with AI-powered customer service (0.801), followed closely by AI-driven operational efficiency (0.799), and AI-based risk management & fraud detection (0.783). The matrix also shows that the three AI components are positively correlated with one another, which may indicate a reinforcing effect when they are applied together in a banking environment.
[bookmark: _Toc197273182]Multiple Regression Analysis
Multiple regression is a statistical tool used to predict the value of a dependent variable based on two or more independent variables. In the context of this study, it helps to evaluate the individual contributions of AI-powered customer service, AI-based risk management & fraud detection, and AI-driven operational efficiency to the profitability of Bank of Kigali. Unlike correlation, which only measures the strength of association, regression quantifies the effect size and provides a predictive equation. This is important for decision-makers seeking to prioritize AI investments for maximum profitability. Table 2 indicates the results on prediction model.
[bookmark: _Toc197273217]Table 2 :Coefficients of the Model for Linear Regression Analysis
	Model
	
	Unstandardized Coefficients B
	Std. E.
	Standardized Coefficients Beta
	t.
	Sign.

	1
	(Constant)
	1.122
	0.145
	
	7.73
	0.000

	
	AI-Powered Customer Service
	0.367
	0.071
	0.392
	5.17
	0.000

	
	AI-Based Risk Management & Fraud Detection
	0.298
	0.068
	0.348
	4.38
	0.000

	
	AI-Driven Operational Efficiency
	0.314
	0.072
	0.371
	4.36
	0.000


Source: Primary data, 2025
The regression results show that all three AI components significantly influence the profitability of the bank, as indicated by their t-values (all above 4) and significance levels (all 0.000). AI-powered customer service has the highest Beta value (0.392), suggesting it has the strongest effect on profitability when other variables are controlled. AI-driven operational efficiency (Beta = 0.371) and risk management (Beta = 0.348) also have strong impacts. The constant (1.122) represents the baseline profitability level when all AI factors are zero, indicating that AI significantly lifts profitability beyond baseline levels.
The regression equation that represents the relationship between artificial intelligence components and profitability is:
Profitability = 1.122 + 0.367(AI-Powered Customer Service) + 0.298(AI-Based Risk Management & Fraud Detection) + 0.314(AI-Driven Operational Efficiency) + ϵ
Where:
· β0 = 1.122 is the intercept
· β1 = 0.367 represents the impact of AI-Powered Customer Service
· β2 = 0.298 captures the contribution of AI-Based Risk Management & Fraud Detection
· β3 = 0.314 denotes the influence of AI-Driven Operational Efficiency
· ϵis the error term, representing other unobserved factors affecting profitability
This equation highlights that every unit increase in AI-powered customer service leads to a 0.367unit increase in profitability, holding other variables constant. Similarly, improvements in risk management and operational efficiency lead to increases of 0.298 and 0.314 units, respectively. The overall model affirms that integrating AI in customer interaction, operational processes, and risk mitigation significantly boosts bank profitability in Rwanda, with Bank of Kigali serving as a strong case example.
Conclusions and Recommendations
Moreover, the statistical analysis confirmed a strong and positive relationship between AI and profitability, with correlation coefficients of 0.801, 0.783, and 0.799 for customer service, risk management, and operational efficiency respectively. Regression analysis revealed that AI-powered customer service had the greatest impact on profitability (β = 0.392), followed by operational efficiency (β = 0.371) and fraud detection (β = 0.348). These findings affirm that AI is not only transforming how Bank of Kigali operates but also providing a measurable financial advantage. Thus, the study concludes that strategic and well-integrated use of AI technologies plays a vital role in enhancing profitability, positioning BK as a leader in Rwanda’s evolving digital banking sector.
Based on the study findings, it is recommended that Bank of Kigali continues to invest strategically in AI technologies, especially in customer-facing services, risk management, and operational efficiency, as these areas have shown a strong positive impact on profitability. The bank should further enhance its chatbot systems by integrating advanced natural language processing to improve user satisfaction, especially in handling more complex queries. Additionally, AI-powered fraud detection and credit scoring tools should be regularly updated and refined to address evolving threats and enhance accuracy in loan approvals. Since biometric onboarding has proven effective in reaching rural populations, BK should scale this service nationwide and combine it with digital financial education campaigns to increase adoption.
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