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Abstract
This study looked at how Artificial Intelligence (AI) helps SMEs gain a competitive edge in the context of Taraba State's changing business environment. The goal of the study was to ascertain the extent of AI adoption, evaluate its impact on competitiveness, operational efficiency and pinpoint the main obstacles preventing its widespread use. A survey design that combined qualitative (semi-structured interviews) and quantitative (structured questionnaires) methodologies was used. A stratified random sample of 250 SMEs was chosen from a population of 6,800 registered SMEs in major sectors in Taraba. Data were analyzed using descriptive statistics to highlight prevailing patterns. Results indicated that although awareness of AI is moderate and adoption remains limited, businesses that deploy AI-driven Business Intelligence (BI) tools record improvements in efficiency, decision-making, and market positioning. Major obstacles including high implementation costs, shortage of skilled professionals, weak infrastructure, limited awareness, and inadequate financing continue to impede broader adoption. The study concludes that AI has considerable potential to transform SMEs in Taraba State but requires enabling conditions. It recommends capacity-building programs, financial support schemes, public sensitization initiatives, and investment in digital infrastructure to facilitate inclusive and sustainable integration of AI into the SME sector.
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Introduction
	Artificial Intelligence (AI) is no longer a futuristic concept but a present-day strategic tool revolutionizing how organizations compete, innovate, and deliver value. At its core, AI empowers businesses to harness massive volumes of structured and unstructured data, transforming raw information into actionable insights with unprecedented speed and accuracy. This transformation enables companies to not only react to market trends but also predict and shape them, giving firms a proactive edge in competitive environments (Dwivedi, 2021). By automating both routine and complex operations, such as data entry, customer inquiries, fraud detection, and even product design, AI frees up human capital for more strategic, creative, and value-driven roles. This shift not only reduces operational costs but also accelerates decision-making, enhances service delivery, and increases overall organizational agility. AI applications like machine learning can analyze patterns in real-time to inform pricing strategies, customer segmentation, and inventory management, while natural language processing allows businesses to interact with customers more naturally and efficiently across digital platforms (Agrawal, Gans, & Goldfarb, 2018).
	Moreover, predictive analytics empowers firms to anticipate customer preferences, forecast demand, and identify risks before they materialize. For example, in retail, AI systems can tailor marketing campaigns to individual consumers, improving engagement and conversion rates. In manufacturing, AI-driven automation optimizes production schedules, reduces downtime, and ensures quality control. As industries face increasing pressure to adapt to dynamic consumer expectations and volatile market conditions, AI provides the foundational intelligence to remain competitive, agile, and customer-focused (Brynjolfsson & McAfee, 2017).
	In emerging economies like Nigeria and Taraba state in particular, AI adoption is gaining significant traction, particularly among Small and Medium Enterprises (SMEs), which are leveraging these technologies to overcome long-standing barriers such as resource constraints, infrastructural inefficiencies, and limited access to formal markets (Oke & Fernandes, 2020). By incorporating AI-driven tools, such as chat bots for customer service, algorithms for demand forecasting, and AI-powered analytics for marketing, SMEs in Nigeria are experiencing improved operational efficiency, more informed strategic decision-making, and access to previously untapped market opportunities (Onyeaghala & Abdulkarim, 2023). Furthermore, as digital infrastructure expands and public-private initiatives promote technological literacy, AI is increasingly seen not just as a tool for optimization, but as a transformative force for inclusive economic development and regional competitiveness in states like Taraba.
Statement of the Problem
	Small and Medium Enterprises (SMEs) in Taraba State continue to rely heavily on conventional business practices such as manual record-keeping, face-to-face transactions, and intuition-based decision-making. While these methods may sustain basic operations, they limit the ability of businesses to analyze trends, forecast demand, and respond swiftly to market changes. The emergence of Artificial Intelligence (AI)-powered Business Intelligence (BI) tools presents an opportunity to overcome these limitations by enabling data-driven decision-making, automating repetitive tasks, and improving customer engagement. However, adoption in the region remains minimal due to several barriers. These include the high cost of AI infrastructure and software, which is often beyond the financial reach of small enterprises, a shortage of skilled personnel capable of managing and implementing AI systems, and inadequate digital infrastructure, such as unreliable internet and electricity supply. These challenges hinder SMEs in Taraba State from harnessing AI’s full potential to enhance competitiveness and growth.
	As global competitors increasingly adopt AI to streamline operations and drive innovation, the digital divide may further widen, leaving local enterprises at a strategic disadvantage. Given these challenges and opportunities, the critical question remains: How can policymakers, technology providers, and local stakeholders work together to create an enabling environment for AI adoption among SMEs in Taraba State?
Objective of the Study
The aim of this study is to assess AI as a catalyst for competitive advantage in Taraba State’s business emerging landscape. Specifically, the study aim to achieve the following:
i. to examine the extent of AI adoption by SMEs in Taraba State.
ii. to evaluate AI’s impact on operational efficiency, decision-making, and competitiveness.
iii. to identify barriers hindering AI adoption in the area.
Research Questions
The following research questions guided the study
i. To what extent have Taraba SMEs adopted AI-enabled BI tools?
ii. How has AI affected their operational performance and competitive positioning?
iii. What challenges limit AI adoption in Taraba’s business landscape?
Literature Review
	This section reviewed existing knowledge, theories, and research relevant to the topic. It is structured around three key components: the conceptual framework, the theoretical framework, and empirical studies.


Artificial Intelligence
	Artificial Intelligence (AI) capability is increasingly recognized as a strategic and intangible organizational resource that aligns closely with the principles of the Resource-Based View (RBV) of the firm. According to the RBV, a firm’s competitive advantage stems from its ability to acquire and deploy resources that are valuable, rare, inimitable, and non-substitutable (Barney, 1991). AI fits this framework well because it enables firms to develop data-driven insights, automate complex processes, and deliver personalized services, capabilities that are not only valuable in today’s digital economy but also difficult for competitors to replicate or substitute. Unlike tangible assets, AI is embedded in organizational knowledge, learning systems, and data infrastructure. It supports strategic decision-making through predictive analytics, enhances customer relationships through intelligent engagement platforms, and streamlines internal operations via automation and optimization (Dwivedi et al., 2021). As firms collect proprietary datasets and train algorithms tailored to their specific contexts, the resulting AI capabilities become uniquely configured and increasingly difficult for competitors to imitate, fulfilling the RBV criteria of rarity and inimitability.
	Furthermore, AI acts as a dynamic capability that evolves through continuous learning and feedback loops, strengthening its value over time (Teece, 2018). Organizations that successfully integrate AI into their core operations are often able to respond more rapidly to environmental changes, innovate faster, and maintain superior performance. Thus, AI is not merely a technological tool but a strategic asset that can reshape competitive positioning and long-term sustainability. In this light, developing AI capabilities should be seen not just as an IT upgrade but as a strategic investment in building firm-specific competencies that confer enduring competitive advantage.
Competitive advantage 
	Competitive advantage refers to the attributes or capabilities that allow an organization to outperform its rivals and achieve superior performance in the marketplace. Traditionally, firms gained competitive advantage through cost leadership, product differentiation, or niche focus. However, in the era of digital transformation, Artificial Intelligence (AI) is emerging as a key enabler of new forms of competitive advantage, particularly through what is known as situated AI (Chui, 2018).
	Situated AI involves tailoring AI systems to the specific operational and strategic context of a firm. This means grounding AI in the firm's existing data environment, aligning it with organizational goals, and embedding it into daily workflows to enhance decision-making, productivity, and innovation. Rather than using generic, off-the-shelf AI solutions, situated AI is customized, bounded in scope to address specific challenges or opportunities, and evolves in tandem with the firm's strategic priorities (Wilson & Daugherty, 2018). By doing so, AI not only improves efficiency but also becomes a source of differentiation. For instance, companies that integrate AI into customer service can deliver faster, more personalized interactions, thereby increasing customer satisfaction and loyalty. In supply chain management, AI can optimize logistics and reduce waste, lowering costs and increasing responsiveness to market demands. Importantly, the integration of AI often requires rethinking business models, such as shifting from product-based to service-based models or enabling data monetization strategies, thus positioning firms ahead of their competitors in terms of innovation and adaptability (Bughin et al., 2017).
Emerging Landscape
	In emerging markets, trust in Artificial Intelligence (AI) is often rooted in its visible and immediate impact on economic outcomes, which contrasts with more skeptical attitudes seen in some developed economies. In regions where infrastructure is still developing, and traditional systems often underperform, AI is welcomed as a transformative force that can deliver practical solutions to persistent challenges. For example, in countries across Africa and Asia, AI has been used to improve agricultural yields through predictive analytics, expand access to financial services via AI-driven mobile platforms, and enhance healthcare delivery through diagnostic tools powered by machine learning (World Economic Forum, 2020).
	This tangible utility fosters higher levels of public and organizational trust, as stakeholders directly witness improvements in efficiency, productivity, and quality of life. The value AI provides, such as reduced business costs, better decision-making, and improved service delivery, translates quickly into economic gains that are difficult to ignore (Ghosh, 2022). Consequently, rather than fearing job displacement or privacy concerns, many businesses and consumers in emerging economies view AI as a powerful enabler of progress and opportunity. Furthermore, the absence of legacy systems in many emerging markets allows for greater flexibility and openness to adopting AI-driven solutions from the ground up. This adaptability makes these environments fertile ground for AI-driven innovation, as businesses are more willing to experiment with new technologies and scale them rapidly in response to clear benefits. As AI continues to demonstrate its ability to address real-world problems in these settings, its acceptance grows, creating a positive feedback loop of adoption, innovation, and trust.
Theoretical Framework
	The Diffusion of Innovation (DOI) theory, proposed by Rogers in 1962, provides a framework for understanding how new technologies, such as Artificial Intelligence (AI), are adopted over time within a social system. It classifies adopters into five categories, innovators, early adopters, early majority, late majority, and laggards, based on their readiness and speed of adoption. The theory also outlines key factors that influence adoption decisions: relative advantage (the perceived benefits over existing methods), compatibility (fit with existing values and practices), complexity (ease of understanding and use), trialability (opportunity to experiment), and observability (visibility of results). In the context of SMEs, these factors shape how business owners perceive AI and determine whether they are willing to adopt it. For example, if AI is seen as too complex or incompatible with existing systems, adoption is likely to be slower. Conversely, when the benefits are clear and demonstrable, SMEs are more inclined to integrate AI into their operations (Rogers, 1962).
Empirical Studies
	Onyeaghala and Abdulkarim (2023) conducted a systematic review to examine how Artificial Intelligence (AI) affects business performance among Nigerian SMEs. By analyzing 24 purposively selected empirical studies, the researchers found that AI significantly enhances operational efficiency, customer satisfaction, and revenue growth. However, adoption is hindered by high costs, limited technical expertise, and inadequate infrastructure. They recommended increased government investment in digital infrastructure, AI subsidies, and capacity-building initiatives.In a related study, Alshamari and Abubakar (2023) used a quantitative cross-sectional survey to explore AI adoption among 312 SMEs in Saudi Arabia using the Technology–Organization–Environment (TOE) framework. Their findings showed that technological readiness, organizational support, and environmental pressure were key drivers of AI adoption. SMEs that embraced AI experienced improved performance and market competitiveness. The authors recommended targeted policy support, regulatory improvements, and digital transformation programs to facilitate AI integration in emerging markets.
Methodology
This study adopted a survey research design to investigate the extent to which Artificial Intelligence (AI) served as a catalyst for competitive advantage among Small and Medium Enterprises (SMEs) in Taraba State. A mixed-methods approach was employed, combining quantitative data obtained through structured questionnaires. This approach allowed for both broad statistical analysis and in-depth exploration of the contextual factors affecting AI adoption. The population for the study consisted of 6,800 registered SMEs Zing Local Government Area of Taraba State, as reported by the Small and Medium Enterprises Development Agency of Nigeria (SMEDAN, 2023). These enterprises spanned key sectors such as agriculture, manufacturing, services, and trade. A stratified random sampling technique was used to ensure fair representation of each sector. From this population, a sample of 250 SMEs was drawn. The sampling process ensured that each sector was proportionately represented, reflecting the diversity of the SME landscape in the state. Data were collected using a structured questionnaire, which measured variables such as AI awareness, levels of adoption, perceived usefulness, and the impact of AI on business performance. The data were analyzed using mean statistic to summarize the general trends in AI usage. 
Results and Discussion
Research Question one: To what extent have Taraba SMEs adopted AI-enabled BI tools?
Table 1: Mean Opinion of Respondents on the extent which Taraba SMEs adopted AI-enabled BI tools
	SN
	Statement
	SA
	A
	D
	SD
	Mean
	Remarks 

	1
	Our business is aware of AI-enabled Business Intelligence (BI) tools.
	73
	59
	42
	76
	3.04
	Agreed

	2
	AI-enabled BI tools are integrated into our daily business decision-making
	54
	53
	31
	112
	2.62
	Agreed

	3
	AI has improved the speed and accuracy of our business decisions
	57
	68
	56
	69
	2.95
	Agreed

	4
	The use of AI-enabled BI tools has improved our operational efficiency.
	75
	59
	51
	65
	3.11
	Agreed

	5
	Staff have been trained to use AI-based BI tools effectively.
	30
	30
	40
	150
	2.00
	Disagreed

	6
	We have invested in infrastructure (hardware/software) to support AI adoption
	62
	67
	45
	76
	2.98
	Agreed


Source: Field Survey, 2025.
Table 1 presents the mean responses of SME operators in Taraba State regarding the extent to which they have adopted AI-enabled Business Intelligence (BI) tools. Items 1, 2, 3, 4, and 6 recorded mean scores ranging from 2.62 to 3.11, indicating general agreement among respondents. This suggests that many SMEs in Taraba are aware of AI-enabled BI tools and have integrated them into their decision-making processes to some extent. These tools are perceived to enhance decision speed, accuracy, and operational efficiency. 	However, Item 5, which concerns staff training on AI tools, had a low mean score of 2.00, indicating disagreement. This implies a significant gap in the human capacity required to effectively utilize AI tools, despite some level of adoption. Overall, while the data suggest a moderate adoption of AI-enabled BI tools, the lack of adequate staff training remains a major constraint to full-scale implementation.

Research Question Two: How has AI affected their operational performance and competitive positioning?
Table 2: Mean Opinion of Respondents on how AI has affected operational performance and competitive positioning
	SN
	Statement
	SA
	A
	D
	SD
	Mean
	Remarks 

	1
	AI has reduced the time required to complete routine business tasks.
	68
	64
	31
	87
	2.98
	Agreed 

	2
	AI has improved the accuracy of our business operations.
	57
	59
	52
	82
	2.83
	Agreed 

	3
	AI helps us monitor and control inventory more efficiently.
	66
	51
	39
	94
	2.82
	Agreed 

	4
	AI tools help us make faster and more informed decisions.
	80
	71
	32
	67
	3.26
	Agreed 

	5
	AI has helped us offer more personalized services to customers.
	57
	55
	39
	99
	2.73
	Agreed 

	6
	AI gives us a competitive edge over SMEs that do not use such technologies.
	78
	79
	49
	44
	3.39
	Agreed 


Source: Field Survey, 2025
Table 2 reveals the perceptions of SME respondents in Taraba State regarding the impact of Artificial Intelligence (AI) on their operational performance and competitive positioning. The results indicate a generally positive outlook, with all six items receiving mean scores above 2.5 on a 5-point Likert scale, signifying agreement among respondents.
Most notably, respondents strongly agreed that AI provides a competitive edge over other SMEs that do not utilize such technologies, with this item recording the highest mean score of 3.39. This suggests that AI is viewed as a strategic asset capable of enhancing a firm’s market position. Similarly, the statement that AI tools help businesses make faster and more informed decisions recorded a high mean of 3.26, highlighting the role of AI in improving decision-making efficiency.
Other items such as AI’s ability to reduce the time required for routine tasks (mean = 2.98), improve operational accuracy (mean = 2.83), assist in inventory monitoring (mean = 2.82), and support personalized service delivery (mean = 2.73) were also agreed upon by respondents. These findings suggest that while the adoption of AI may still be in its developmental stages among SMEs in Taraba, those who have adopted it are already witnessing improvements in efficiency, service delivery, and strategic positioning.In essence, the data affirms that AI adoption contributes positively to both operational processes and competitive capabilities, reinforcing its potential as a transformative tool for SME growth in emerging markets like Taraba State.
Research Question Three: What challenges limit AI adoption in Taraba’s business landscape?
Table 3: Mean Opinion of Respondents on the challenges that limit AI adoption in Taraba’s business landscape
	SN
	Statement
	SA
	A
	D
	SD
	Mean
	Remarks 

	1
	The cost of acquiring AI technologies is too high for most SMEs in Taraba.
	71
	63
	47
	69
	3.06
	Agreed 

	2
	There is a lack of skilled personnel to operate and manage AI tools.
	79
	67
	38
	66
	3.23
	Agreed 

	3
	Many SME owners in Taraba State are not aware of AI and its business benefits
	73
	61
	42
	74
	3.01
	Agreed 

	4
	There is limited access to funding for technological innovation.
	68
	59
	48
	75
	2.95
	Agreed 

	5
	Government support for AI adoption in SMEs is weak or non-existent.
	66
	64
	53
	67
	2.96
	Agreed 

	6
	Many SMEs perceive AI as too complex to understand or use.
	71
	63
	47
	69
	3.06
	Agreed 


Source: Field Survey, 2025
Table 3 presents respondents’ views on the challenges limiting AI adoption among SMEs in Taraba State. All six items recorded mean scores above 2.5, indicating general agreement that several significant barriers hinder AI integration. The most prominent challenge identified was the lack of skilled personnel, with the highest mean score of 3.23, suggesting that most SMEs struggle to find qualified individuals who can operate and manage AI tools. This is followed by concerns about cost, low awareness, andlimited access to funding, all of which also received mean scores slightly above 3.00, reflecting widespread agreement that financial and informational constraints affect adoption.
Respondents also agreed that weak government supportand thecomplexity of AI technologies contribute to the slow adoption rate. Overall, the data highlight that while there is recognition of AI's benefits, structural and capacity-related challenges continue to hinder its widespread use among SMEs in Taraba State.
Discussion of Findings
	From Table 1, the study reveals that while many SMEs in Taraba are aware of AI-enabled Business Intelligence (BI) tools and acknowledge their benefits in improving decision-making and operational efficiency, actual integration and capacity remain low. The statement on staff training scored the lowest (mean = 2.00), indicating a lack of preparedness and technical skill. These findings are consistent with the work of Kamalahmadi and Parast (2016), who emphasized that digital awareness alone does not equate to digital capability. Similarly, Akpan, Soopramanien, and Kwak (2022) noted that African SMEs often show interest in digital technologies but lack the training, infrastructure, and institutional support necessary for effective adoption. The current study affirms that awareness is growing, but technical capacity and organizational readiness remain key barriers.
	Table 2 shows strong agreement among respondents that AI has enhanced operational performance and competitiveness. High mean scores were recorded for statements like “AI gives us a competitive edge” (mean = 3.39) and “AI helps us make faster and more informed decisions” (mean = 3.26). These findings indicate that where AI is implemented, it delivers tangible benefits. This supports the conclusions of Agrawal, Gans, and Goldfarb (2018), who argue that AI enables firms to improve efficiency and unlock new forms of competitive advantage. Similarly, Dwivedi et al. (2021) highlighted AI’s role in improving agility, responsiveness, and customer experience, benefits echoed by Taraba SMEs in this study. However, the extent of AI's positive impact in Taraba is more moderate compared to findings in developed countries, where AI is deeply integrated across enterprise functions. This difference underscores the infrastructure and capacity gap that persists between developed and emerging economies.
	Table 3 outlines major challenges limiting AI adoption in Taraba’s business landscape. The most pressing include lack of skilled personnel (mean = 3.23), high cost of acquisition (mean = 3.06), and limited awareness (mean = 3.01). Respondents also pointed to inadequate government support and the complexity of AI systems as significant barriers. These findings closely align with FossoWamba et al. (2020), who identified technical complexity, high investment costs, and human capital limitations as key barriers to AI adoption in SMEs globally. Furthermore, Chatterjee et al. (2021) emphasized that in developing regions, poor digital infrastructure and lack of institutional frameworks further hinder the diffusion of innovation.
Conclusion
	The study investigated the extent of AI adoption, its impact on operational performance and competitiveness, and the challenges limiting its use among SMEs in Taraba State. The findings revealed that while awareness of AI-enabled Business Intelligence (BI) tools is growing, actual integration remains limited due to several structural and capacity-related barriers. Where AI has been adopted, it has positively influenced operational efficiency, decision-making, and competitive positioning. However, challenges such as the high cost of AI technologies, lack of skilled personnel, low awareness, inadequate funding, and minimal government support continue to hinder widespread adoption. These challenges reflect broader trends in emerging markets, where technological readiness often lags behind interest and awareness.
Recommendations
i. Government agencies, NGOs, and private sector stakeholders should organize continuous training and upskilling programs for SME owners and employees to improve their digital and AI competencies.
ii. Targeted financial incentives such as tax breaks, grants, or subsidized loans should be introduced to reduce the cost burden of acquiring and implementing AI technologies among SMEs.
iii. Public awareness initiatives should be conducted across Taraba State to educate SMEs about the benefits and practical applications of AI, especially in sectors like agriculture, retail, and manufacturing.
iv. Government should invest in digital infrastructure, particularly stable internet access and reliable electricity, should be prioritized to create a conducive environment for AI implementation.
v. The government should develop and implement AI-focused policies that support innovation, create enabling ecosystems, and encourage partnerships between tech firms and SMEs.
vi. Collaborations between AI solution providers and SMEs should be incentivized to facilitate low-cost technology transfer, testing, and customization based on local needs.
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