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Abstract

Artificial Intelligence (AI) is rapidly transforming political processes globally, including election administration and voter engagement. This study empirically examines the impact of AI technology on voter trust in Nigeria, with a focus on electronic voting systems, biometric verification, and social media information dissemination. Using a descriptive survey design, data were collected from 400 registered voters across ten (10) electoral wards (Wokkos, Pankshin Central, Wuchembe, Mukang Nyelleng, Wusali, Fier, Kadung, Kangshu, Belning and Kasgong Ward) in Pankshin North through stratified random sampling. Analysis involved descriptive statistics (mean, standard deviation) and inferential statistics (regression analysis, correlation) at a 0.05 significance level. Findings reveal that effective AI deployment enhances transparency, reduces fraud, and positively influences voter confidence, but challenges such as digital illiteracy, misinformation, and infrastructural deficits undermine trust. The study concludes that AI has significant potential to improve electoral credibility in Nigeria. Recommendations include voter education, infrastructural investment, and regulatory oversight to maximize AI’s benefits.
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Introduction


Artificial Intelligence (AI) represents a frontier in contemporary technological advancement with far-reaching implications for governance, particularly electoral administration. AI technologies including machine learning, algorithmic decision-making, natural language processing, and predictive analytics enable systems to perform tasks that traditionally require human intelligence, such as identity verification, pattern detection, and real-time data analysis (Russell & Norvig, 2021). Within electoral processes, AI has been deployed globally to enhance efficiency, accuracy, and transparency in voter registration, ballot authentication, vote counting, and election monitoring. Empirical evidence from both developed and emerging democracies indicates that AI-enabled electoral technologies can reduce human error, detect irregularities, and improve the speed and credibility of result transmission (Kshetri, 2020).

In Nigeria, the adoption of AI-related technologies in electoral management has been gradual, selective, and uneven. The Independent National Electoral Commission (INEC) has introduced digital innovations such as biometric voter registration, Smart Card Readers, and the Bimodal Voter Accreditation System (BVAS) to curb multiple voting, enhance voter authentication, and improve the integrity of electoral outcomes (Ojo, 2020). While these technologies reflect Nigeria’s commitment to leveraging digital tools for democratic consolidation, their implementation has revealed persistent challenges, including infrastructural deficits, inconsistent deployment across regions, limited technical capacity, and public skepticism regarding system reliability. These challenges are particularly pronounced at sub-national and local government levels, where variations in electricity supply, internet connectivity, and digital literacy significantly affect the functioning and perception of AI-enabled electoral systems.

Pankshin Local Government Area (LGA) of Plateau State presents a distinctive socio-technical context within this national landscape. Characterized by mixed urban–rural features, uneven access to electricity and mobile internet, and varying levels of digital literacy, Pankshin reflects the realities of many Nigerian local governments where electoral technologies are introduced without sufficient contextual adaptation. Although smartphone ownership and basic internet use are increasingly common among residents, confidence in AI-driven electoral systems remains fragile, shaped by historical experiences of electoral malpractice, delayed result announcements, and allegations of manipulation (Eze, 2019). Consequently, voter participation and acceptance of election outcomes in the area are closely tied not only to the presence of technology but also to citizens’ trust in how such technologies are deployed and governed.

Voter trust is a critical pillar of democratic legitimacy, particularly in emerging democracies where electoral credibility is frequently contested. In the context of AI adoption, trust extends beyond confidence in technology itself to include perceptions of transparency, fairness, institutional integrity, and accountability. Where voters do not understand, trust, or perceive benefits from AI-enabled systems, technological innovations may fail to enhance democratic outcomes and may even deepen suspicion and disengagement. Despite the growing integration of AI into Nigeria’s electoral process, empirical research examining how these technologies influence voter trust—especially at the local government level—remains limited. Existing studies largely focus on national elections or technological performance, with insufficient attention to citizens’ perceptions, trust dynamics, and contextual factors shaping acceptance at the grassroots.

This gap is particularly significant given evidence from other emerging democracies such as Kenya and India, where studies have shown that AI-enabled voter verification and electronic electoral systems can enhance transparency and citizen confidence when aligned with local infrastructure, literacy levels, and institutional credibility (Kshetri, 2020; Wanjiru, 2020). However, the transferability of these findings to Nigeria—and more specifically to local government contexts like Pankshin—cannot be assumed without empirical investigation. Understanding how voters interpret, experience, and trust AI-driven electoral technologies within their immediate socio-political environment is therefore both theoretically and practically important.

Guided by the Technology Acceptance Model (TAM) and Trust Theory, this study examines the relationship between AI adoption in elections and voter trust in Pankshin LGA. TAM posits that perceived usefulness and perceived ease of use are key predictors of technology acceptance (Davis, 1989), suggesting that voters are more likely to trust AI systems they perceive as reliable, accessible, and transparent. Trust Theory further emphasizes the role of institutional credibility and social confidence in fostering cooperation and compliance within governance systems (Luhmann, 2000). In Pankshin, voter trust is thus shaped by both the technical performance of AI-enabled electoral systems and the perceived integrity of the institutions deploying them.

By empirically investigating these dynamics at the local government level, this study makes several scholarly contributions. First, it provides new empirical evidence on AI adoption and voter trust within a Nigerian LGA, addressing a significant gap in the literature that has largely overlooked sub-national contexts. Second, it advances ongoing debates on technology, trust, and democratic legitimacy in emerging democracies, demonstrating how socio-technical conditions mediate the impact of AI on electoral confidence. Third, the study localizes global discussions on AI and democracy, grounding them in Nigeria’s electoral realities and offering context-specific insights to inform policy, electoral management practices, and future research. Ultimately, the findings contribute to a more nuanced understanding of how AI can support credible elections when aligned with citizen trust, institutional accountability, and local capacities. Statement of the Problem

Despite the introduction of AI-driven electoral technologies such as biometric voter registration and Smart Card Readers by INEC, citizen trust in electoral outcomes in Pankshin Local Government Area (LGA), Plateau State remains fragile. Historical incidences of malpractice, delayed result announcements, and limited public awareness of AI systems have contributed to low confidence in the credibility of elections. Additionally, infrastructural challenges, including erratic electricity supply, poor internet connectivity, and limited digital literacy among residents, constrain effective adoption of AI in local electoral processes (Ojo, 2020; Eze, 2019).

While AI has the potential to enhance transparency, accuracy, and efficiency in elections, its impact on voter trust in Pankshin LGA is underexplored. There is limited empirical evidence on whether AI adoption genuinely improves citizen confidence in election integrity or whether socio-technical and institutional barriers diminish its effectiveness. Understanding these dynamics is crucial for developing interventions that promote credible, transparent, and trusted electoral processes in this semi-urban Nigerian context.

Objectives of the Study

The study is guided by the following objectives:

To examine the extent to which AI adoption in elections influences voter trust in Pankshin Local Government Area, Plateau State.

To identify socio-technical and infrastructural challenges that affect citizen confidence in AI-enabled electoral processes in Pankshin LGA.

Research Questions

The study seeks to answer the following questions:

To what extent does AI adoption in elections influence voter trust in Pankshin Local Government Area, Plateau State?

What are the key socio-technical and infrastructural challenges affecting voter confidence in AI-enabled electoral systems in Pankshin LGA?

Hypotheses
H₀₁: There is no significant relationship between AI technology use and voter trust in Nigerian elections.

H₀₂: Infrastructural and informational challenges do not significantly affect the effectiveness of AI in enhancing voter trust.

Literature Review

Conceptual Review

Artificial Intelligence and Electoral Processes

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to think, learn, and make decisions (Russell & Norvig, 2021). In electoral contexts, AI includes applications such as biometric voter registration, electronic voting, algorithm-driven result tabulation, and AI-powered monitoring of social media for misinformation (Kshetri, 2020). These technologies are designed to enhance electoral efficiency, reduce human error, and promote transparency, thereby fostering citizen confidence in democratic institutions.

In Nigeria, the Independent National Electoral Commission (INEC) has experimented with several AI-driven tools, including Smart Card Readers and electronic voter verification, aimed at reducing electoral malpractice and ensuring credible elections (Ojo, 2020). However, the adoption of AI remains uneven, particularly in semi-urban areas like Pankshin Local Government Area, where infrastructure, digital literacy, and consistent internet connectivity are limited (Eze, 2019).

Voter Trust and Confidence

Voter trust is a critical determinant of electoral participation and legitimacy. It refers to citizens’ belief in the integrity, transparency, and reliability of electoral systems and outcomes (Norris, 2014). In the Nigerian context, historical experiences of electoral manipulation, delayed result announcements, and misinformation have contributed to a persistent trust deficit (Eze, 2019). AI-enabled technologies, if well implemented, have the potential to rebuild confidence by providing verifiable and auditable electoral processes (Kshetri, 2020). However, citizen trust is not solely a function of technological sophistication; it also depends on institutional credibility, accessibility, and user-friendliness of the system (Davis, 1989).

Socio-Technical and Infrastructural Factors

The successful adoption of AI in elections depends on socio-technical and infrastructural factors. Digital literacy, access to reliable electricity, and internet connectivity are crucial determinants of how citizens engage with AI systems (Akinwale & Aremu, 2021). In Pankshin LGA, limited ICT infrastructure and irregular power supply constrain voter interaction with AI-enabled systems, reducing perceived usefulness and reliability. Additionally, socio-cultural factors, such as trust in political institutions and prior experiences with electoral malpractice, shape citizen confidence (Luhmann, 2000).

Theoretical Framework

This study is anchored on the Technology Acceptance Model (TAM) and Trust Theory, both of which provide complementary lenses for understanding voters’ acceptance of Artificial Intelligence (AI)–driven electoral technologies and their trust in the electoral process in Pankshin Local Government Area of Plateau State.

The Technology Acceptance Model (TAM), proposed by Davis (1989), explains users’ adoption of technology based on two core constructs: perceived usefulness and perceived ease of use. In the context of this study, perceived usefulness refers to the extent to which voters believe that AI-driven electoral technologies such as biometric voter accreditation systems, electronic voter registers, and result transmission platforms enhance electoral credibility by reducing fraud, improving efficiency, and ensuring accurate vote counting. Perceived ease of use, on the other hand, relates to voters’ assessment of how simple, accessible, and user-friendly these AI-based systems are during voter registration, accreditation, and voting processes. Where voters in Pankshin LGA perceive these technologies as complex, unreliable, or exclusionary, resistance and skepticism toward their use are likely to emerge. Thus, TAM provides a framework for examining how voters’ perceptions of the functionality and usability of AI technologies influence their willingness to accept and engage with them during elections.

Complementing TAM, Trust Theory, as articulated by Luhmann (2000), emphasizes trust as a fundamental mechanism for reducing uncertainty in complex social and technological systems. In electoral contexts, trust is particularly crucial because voters often lack full technical knowledge of AI systems and must rely on institutions and technologies to act credibly and transparently. In this study, trust is operationalized along two interrelated dimensions: institutional trust and technological trust. Institutional trust refers to voters’ confidence in electoral bodies such as the Independent National Electoral Commission (INEC), government institutions, and the broader electoral governance framework to deploy AI technologies fairly and without manipulation. Technological trust relates to voters’ belief in the reliability, integrity, transparency, and security of AI-driven electoral systems, including data protection, accuracy of biometric verification, and credibility of electronically transmitted results.

The integration of TAM and Trust Theory provides a robust analytical framework for this study. While TAM explains the cognitive and functional factors influencing voters’ acceptance or rejection of AI-based electoral technologies, Trust Theory accounts for the socio-institutional and psychological dimensions that shape voters’ confidence in both the technology and the institutions deploying it. In the context of Pankshin LGA, where historical electoral experiences, digital literacy levels, and perceptions of government credibility vary among voters, the interaction between technology acceptance and trust becomes particularly significant.

Together, these theories inform the study’s research design by guiding the selection of variables such as perceived usefulness, perceived ease of use, institutional trust, and technological trust. They also provide a basis for interpreting findings on how AI adoption influences voter confidence, participation, and trust in the electoral process. Rather than serving as abstract frameworks, TAM and Trust Theory are thus empirically grounded in the local electoral realities of Pankshin LGA and collectively explain the dynamics between AI-driven electoral innovations and voter trust.

Methodology
A descriptive survey design was adopted. The population comprised registered voters across Nigeria’s six geopolitical zones. A sample of 400 respondents was selected using stratified random sampling to ensure proportional representation. Data were collected using a structured questionnaire titled AI and Voter Trust Survey (AIVTS), validated by electoral and ICT experts. A pilot study with 40 respondents yielded a Cronbach’s alpha reliability coefficient of 0.84. Data analysis involved descriptive statistics (mean, standard deviation) and inferential statistics (Pearson correlation and regression analysis) at a 0.05 significance level.

Results and Discussion
Research Question 1: AI Technology and Voter Trust
Table 1: Mean and Standard Deviation of AI Technology Influence on Voter Trust

	S/N
	Items
	N
	Mean
	SD
	Remark

	1
	AI-based voter verification enhances confidence in election integrity
	400
	3.42
	0.71
	Accepted

	2
	Electronic voting reduces incidences of vote manipulation
	400
	3.35
	0.78
	Accepted

	3
	AI-driven social media monitoring improves trust in election information
	400
	3.28
	0.82
	Accepted

	4
	Predictive AI systems in polling logistics ensure transparency
	400
	3.21
	0.85
	Accepted

	5
	Overall, AI adoption increases voter confidence in Nigerian elections
	400
	3.37
	0.79
	Accepted

	
	Grand Mean
	
	3.33
	0.79
	Accepted


The results show that all five items recorded mean scores above the decision benchmark of 3.0, with values ranging from 3.21 to 3.42, indicating that respondents generally agree that AI technologies positively influence voter trust. The relatively moderate standard deviations (0.71–0.85) suggest a reasonable level of consensus among respondents across Pankshin LGA. Specifically, AI-based voter verification recorded the highest mean score (M = 3.42, SD = 0.71), indicating that respondents perceive technologies directly linked to voter identification and authentication as the most effective in enhancing election integrity and trust. This finding reflects the perceived usefulness dimension of the Technology Acceptance Model (TAM), as voters are more likely to trust AI systems that visibly reduce impersonation and multiple voting. Similarly, electronic voting systems (M = 3.35, SD = 0.78) and AI-driven social media monitoring (M = 3.28, SD = 0.82) were positively rated, suggesting that respondents associate these technologies with reduced manipulation and improved credibility of election-related information. However, predictive AI systems in polling logistics recorded the lowest mean score (M = 3.21, SD = 0.85), implying that AI applications that operate in the background and are less visible to voters generate comparatively lower trust. The grand mean of 3.33 confirms that, overall, AI technology use is perceived to significantly enhance voter confidence and trust in elections within the Pankshin LGA context. Empirically, this demonstrates a positive interaction between AI use and voter trust, where acceptance of AI technologies is driven largely by their perceived usefulness and transparency to voters.

Research Question 2: Challenges Affecting AI Deployment
Table 2: Mean and Standard Deviation of Challenges Affecting AI Effectiveness

	S/N
	Items
	N
	Mean
	SD
	Remark

	1
	Limited digital literacy among voters reduces effective system use
	400
	3.48
	0.74
	Accepted

	2
	Inadequate ICT infrastructure hinders reliable AI deployment
	400
	3.55
	0.69
	Accepted

	3
	Misinformation on social media undermines voter trust
	400
	3.41
	0.72
	Accepted

	4
	Security vulnerabilities in electronic systems pose risks
	400
	3.36
	0.77
	Accepted

	5
	Low public awareness about AI reduces adoption and confidence
	400
	3.38
	0.75
	Accepted

	
	Grand Mean
	
	3.44
	0.73
	Accepted


The results indicate that all items recorded mean scores above 3.0, with a grand mean of 3.44, showing strong agreement that these factors significantly hinder AI deployment and effectiveness. Inadequate ICT infrastructure emerged as the most critical challenge (M = 3.55, SD = 0.69), highlighting structural limitations such as poor network coverage, unstable electricity supply, and limited access to digital facilities within the local government area. This was followed closely by limited digital literacy among voters (M = 3.48, SD = 0.74), indicating that even where AI technologies are available, voters’ ability to understand and effectively interact with them remains constrained. From a TAM perspective, this directly affects perceived ease of use, thereby weakening technology acceptance. Other challenges, including misinformation on social media (M = 3.41, SD = 0.72), security vulnerabilities (M = 3.36, SD = 0.77), and low public awareness of AI (M = 3.38, SD = 0.75), were also accepted as significant. These factors collectively undermine technological trust and institutional trust, reinforcing concerns about data integrity, system reliability, and manipulation. The findings demonstrate that while voters may conceptually accept AI technologies, infrastructural and informational constraints limit their perceived effectiveness, particularly within the Pankshin LGA electoral environment.

4.3 Hypotheses Testing
H₀₁: There is no significant relationship between AI technology use and voter trust in Nigerian elections.

	Variables
	β (Beta)
	t-value
	p-value
	Decision

	AI technology use → Voter trust
	0.42
	7.21
	< 0.05
	Reject H₀₁


Regression analysis revealed a significant positive relationship between AI technology use and voter trust (β = 0.42, t = 7.21, p < 0.05). This result led to the rejection of the null hypothesis. The positive beta value indicates that increased adoption and perceived effectiveness of AI technologies significantly enhance voter trust in elections in Pankshin LGA. Empirically, this confirms that technology acceptance mediates the relationship between AI use and voter trust, consistent with TAM and Trust Theory.

H₀₂: Infrastructural and informational challenges do not significantly affect the effectiveness of AI in enhancing voter trust.

	Variables
	β (Beta)
	t-value
	p-value
	Decision

	Infrastructural & informational challenges → AI effectiveness
	-0.35
	-5.62
	< 0.05
	Reject H₀₂


The regression result shows a significant negative relationship between infrastructural and informational challenges and AI effectiveness (β = −0.35, t = −5.62, p < 0.05), leading to the rejection of the null hypothesis. This indicates that challenges such as poor ICT infrastructure, low digital literacy, misinformation, and security risks significantly reduce the effectiveness of AI technologies in elections. This finding empirically explains why some AI applications, despite being accepted in principle, generate moderate levels of trust in practice.

Results and Discussion 

This study examined the relationship between artificial intelligence (AI) use, technology acceptance, and voter trust in electoral processes within Pankshin Local Government Area (LGA), Plateau State, Nigeria. AI use was operationalized as respondents’ perceptions of specific AI-driven electoral applications, including biometric voter verification, electronic voting systems, AI-assisted vote counting, and predictive tools for polling logistics. Technology acceptance was implicitly reflected through respondents’ perceived usefulness and reliability of these AI applications, while voter trust was measured through confidence in election integrity, transparency, and reduced manipulation. All variables were assessed using Likert-scale items, with mean scores above 3.0 indicating agreement.

Findings from Research Question 1 show that respondents generally perceived AI applications as enhancing voter trust in elections, as evidenced by a grand mean of 3.33. AI-based voter verification recorded the highest mean score (M = 3.42, SD = 0.71), indicating that respondents associate biometric and AI-supported verification systems with reduced impersonation and electoral fraud. This suggests a direct empirical relationship between AI use and voter trust, where increased exposure to reliable AI tools strengthens public confidence in the credibility of electoral outcomes. Predictive AI applications in polling logistics, though rated slightly lower (M = 3.21, SD = 0.85), were still positively perceived, indicating moderate acceptance of more advanced AI functionalities. These results demonstrate that voter trust is not influenced by AI adoption in abstract terms, but by the perceived effectiveness of specific AI-enabled electoral functions. This aligns with empirical studies showing that technology acceptance mediates the effect of digital electoral tools on trust, particularly in developing democracies where credibility deficits are common (Adebayo & Ojo, 2023; Chatham House, 2023).

The findings further reveal that technology acceptance is shaped by contextual constraints, which significantly moderate the effectiveness of AI in building voter trust. Inadequate ICT infrastructure (M = 3.55, SD = 0.69) and limited digital literacy among voters (M = 3.48, SD = 0.74) emerged as the most critical barriers. These factors directly affect both the usability and perceived reliability of AI systems, thereby weakening public confidence even when AI tools are deployed. Other challenges—such as misinformation on social media, security vulnerabilities, and low public awareness were also acknowledged as influential, producing an overall grand mean of 3.44. Empirically, these findings indicate that AI use alone is insufficient to enhance voter trust unless enabling infrastructural and informational conditions are present. This reinforces existing evidence that technological systems in elections are only trusted when users understand them, perceive them as secure, and observe consistent system performance (Halderman & Teague, 2015; Putranto et al., 2025).

Hypothesis testing further clarifies the interaction among the study variables. The significant positive relationship between AI technology use and voter trust (β = 0.42, t = 7.21, p < 0.05) confirms that increased adoption of AI applications in electoral processes is associated with higher levels of voter confidence in Pankshin LGA. This result empirically validates the assumption underlying the Technology Acceptance Model (TAM), which posits that perceived usefulness of technology enhances positive attitudinal outcomes such as trust. Conversely, infrastructural and informational challenges exhibited a significant negative effect on AI effectiveness (β = −0.35, t = −5.62, p < 0.05), demonstrating that deficiencies in ICT infrastructure, digital skills, and information integrity undermine both technology acceptance and voter trust. These findings highlight a conditional relationship: while AI use promotes voter trust, its impact is significantly constrained by contextual and capacity-related factors.

Overall, the discussion establishes a clear empirical linkage between AI use, technology acceptance, and voter trust within the specific context of Pankshin LGA. The findings suggest that AI-enhanced electoral credibility is not merely a function of technological deployment, but of how well such technologies are understood, trusted, and supported by infrastructural and institutional frameworks. This underscores the need for electoral stakeholders to complement AI adoption with investments in ICT infrastructure, voter digital education, and misinformation control mechanisms to fully realize AI’s trust-building potential in Nigeria’s electoral system.

Conclusion
Based on the study’s findings, it can be concluded that the adoption of AI technologies has a substantial positive impact on voter trust and confidence in elections, enhancing transparency, reducing opportunities for manipulation, and improving the credibility of the electoral process. AI-based systems, such as voter verification, electronic voting, social media monitoring, and predictive tools in polling logistics, are generally perceived as effective mechanisms for promoting integrity and strengthening public confidence. However, the successful deployment of these technologies is significantly constrained by infrastructural and informational challenges, including inadequate ICT infrastructure, limited digital literacy, misinformation, security vulnerabilities, and low public awareness. These barriers limit the full potential of AI to transform electoral processes, underscoring the need for integrated strategies that combine technological adoption with investments in infrastructure, capacity building, cybersecurity, and public sensitization. Overall, while AI offers promising opportunities to enhance the credibility and trustworthiness of elections, its effectiveness is contingent upon addressing systemic and human-centered constraints, highlighting the importance of a holistic approach to digital electoral innovation.

The article has the following actionable recommendations: 

To strengthen voter trust, electoral bodies should actively adopt and 

integrate AI technologies, such as voter verification and electronic voting, to enhance transparency and confidence in elections.

To improve the effectiveness of AI in elections, policymakers should 

address infrastructural and informational challenges by investing in ICT infrastructure, enhancing digital literacy, combating misinformation, and raising public awareness.

To maximize the positive impact of AI on voter trust and minimize the 

negative effects of infrastructural and informational challenges, electoral management bodies should implement integrated strategies that combine AI adoption with robust infrastructure development, cybersecurity measures, and comprehensive voter education programs.
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