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Abstract 

This study examines the effect of ICT-driven control activities on financial accountability quality within tertiary institutions in South-West Nigeria, with institutional ownership tested as a moderating factor. Grounded in the Technology–Organization–Environment framework, the study conceptualizes ICT-driven control activities through Authorization, Segregation and Access Control Procedures (ASACP), Data Integrity and Transaction Processing Controls (DITPC), and System Maintenance, Integration and Operational Safeguards (SMIOS). Using a cross-sectional survey design, primary data were collected from 386 staff across Federal, State, and Private institutions, and analysed through multiple regression and interaction modelling. The results show that ASACP does not exert a significant direct effect on financial accountability quality (p = .491), while DITPC (p = .005) and SMIOS (p = .006) exhibit negative direct effects under the Federal reference category. Moderation analysis reveals that institutional ownership significantly conditions these relationships: ASACP × Private (p = .013), DITPC × Private (p = .008), and SMIIOS × Private (p = .024) demonstrate positive and significant effects, whereas SMIOS × State (p = .028) shows a negative moderating effect. The findings indicate that technologically embedded control systems do not automatically enhance accountability; their effectiveness depends on governance structure and ownership-driven oversight incentives. The study therefore concludes that ICT-driven control activities improve financial accountability quality only when reinforced by credible institutional monitoring and performance discipline.
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1. Introduction 

Financial accountability quality is a defining marker of whether tertiary institutions in emerging economies can be trusted to steward public funds, internally generated revenues, and donor-supported resources with integrity. When accountability quality is weak, the consequences manifest as budget deviations, procurement leakages, delayed reporting, and increased exposure to financial irregularities that erode institutional legitimacy and service delivery capacity (Geqeza, 2025). Within higher education settings, accountability quality depends on the strength of internal controls, audit discipline, and governance systems that ensure financial records remain accurate, transparent, and compliant with regulatory standards (Imolong et al., 2025). However, many tertiary institutions operate within administrative structures marked by enforcement inconsistency, procedural complexity, and recurring control gaps, which make improvements in financial accountability quality both necessary and difficult (Sule, 2024). 

ICT-driven control activities have increasingly been positioned as practical instruments for strengthening financial accountability quality because they embed compliance requirements directly into operational workflows rather than relying exclusively on ex post reviews. ICT-driven control activities include authorization and segregation procedures (ASACP), data integrity and transaction processing controls (DITPC), and system maintenance, integration, and operational safeguards (SMIOS). Through embedded system rules, role-based access controls, automated validations, and transaction processing constraints, these mechanisms reduce opportunities for override and block irregular payments before execution (Atakari, 2025). By structuring financial processes electronically, ICT-driven control activities limit discretion, formalise approval pathways, and generate auditable trails that enhance traceability across budgeting and procurement cycles.

Complementing these preventive mechanisms is digital monitoring intensity, which strengthens detection and corrective capacity through ICT-enabled monitoring and evaluation tools. Continuous auditing routines, exception reporting systems, analytics-driven expenditure surveillance, and workflow tracking platforms improve oversight visibility and reduce information asymmetry between operational managers and supervisory bodies (Oko-Odion & Udoh, 2024). Evidence from public sector digital transformation studies indicates that integrated information systems can enhance accountability by tightening control embeddedness and strengthening audit traceability (Gunasilan, 2024; Lestari, 2025; Otia & Bracci, 2022). Within higher education administration, digital workflow systems have also been associated with improved compliance discipline, especially where manual procedures previously created loopholes (Bhat, 2023).

The accountability challenge is especially pronounced in emerging economy tertiary institutions where funding volatility and governance constraints intersect. Rising operational demands and unstable subventions increase dependence on internally generated revenue and complex procurement chains, thereby expanding exposure to leakage risks when control environments are weak (Chen, 2025). Empirical studies on Nigerian universities and related public institutions consistently highlight deficiencies in ICT governance, procurement compliance, and expenditure discipline as sources of financial control breakdown (Akinlade et al., 2024). Government financial management information systems and ICT-enabled procurement platforms have therefore been advanced as reform tools designed to strengthen expenditure traceability and tighten enforcement across the spending chain (Njwayo, 2023). Yet the extent to which ICT-driven control activities and monitoring intensity translate into sustained improvements in financial accountability quality within tertiary institutions remains an empirical question, particularly where implementation capacity varies.

Institutional ownership may further condition whether ICT-driven control activities enhance accountability quality. Ownership structures influence governance pressure, monitoring credibility, and sanction enforcement, all of which shape compliance behaviour within internal control systems (Sofyani et al., 2022). From a stakeholder governance perspective, strong institutional ownership can elevate accountability expectations by demanding transparent reporting, supporting system investments, and reinforcing enforceable compliance mechanisms (Rivers, 2024). Under such conditions, ICT-driven control activities and monitoring systems may generate stronger accountability gains because technological enforcement is complemented by credible oversight. In contrast, where oversight is weak or politically constrained, similar ICT systems may exist formally but yield limited improvement due to inconsistent rule enforcement and elevated override risk (Alowaid, 2024).

Despite expanding scholarship on digitalisation and public sector accountability, several gaps remain. First, much of the literature concentrates on general government administration, with limited focus on tertiary institutions as complex organisations that simultaneously manage revenue, procurement, and budget subsystems (Adenike, 2024; Abraham & Musa, 2025). Second, Wu and Akram (2026)  conceptualise digitalisation broadly without distinguishing between ICT-driven control activities and digital monitoring intensity, thereby obscuring their separate contributions to financial accountability quality. Third, the moderating role of institutional ownership has rarely been tested within emerging economy tertiary education contexts, even though theoretical arguments suggest that governance incentives and compliance pressures differ by ownership structure (Velte, 2024).

This study addresses these gaps by examining whether ICT-driven control activities, operationalised through ASACP, DITPC, and SMIOS, alongside digital monitoring intensity, enhance financial accountability quality in tertiary institutions, and whether institutional ownership moderates these relationships. Financial accountability quality is conceptualised as transparency, reliability, compliance, and stewardship strength in financial management processes. By integrating technology-enabled control systems with governance conditions shaped by ownership, the study contributes empirical evidence on how ICT-based control architectures translate into accountability outcomes within capacity-constrained and unevenly enforced institutional environments.

2. Literature Review and Hypotheses Development
This study reviews the key constructs of ICT-driven control activities, financial accountability quality, and institutional ownership. It outlines the principal theoretical perspectives that explain how ICT-based control systems influence accountability outcomes and how ownership structures condition that relationship. Drawing on prior empirical evidence from public sector governance, digital internal control systems, and higher education accountability research, the study develops testable hypotheses that link embedded ICT control activities and monitoring intensity to variations in financial accountability quality across tertiary institutions.
2.1 Conceptual Review
The conceptual review examines the foundational constructs of ICT-driven control activities institutional ownership, and financial accountability quality, with a focus on how these elements converge within emerging economy higher education institutions.

2.1.1 Financial Accountability Quality
Financial accountability quality refers to the extent to which tertiary institutions produce financial information and stewardship practices that are accurate, transparent, compliant with regulatory standards, and reflective of responsible resource management. It encompasses reliable financial reporting, disciplined budget execution, adherence to procurement regulations, effective revenue reconciliation, and timely disclosure of financial performance. High financial accountability quality depends on the strength of internal control systems, audit mechanisms, and governance oversight structures that reduce discretion, limit irregularities, and ensure that public and internally generated funds are used for intended purposes (Nurgaliyeva et al., 2025; Boufounou et al., 2024; Manginte, 2024). Where internal controls are weak or enforcement is inconsistent, financial accountability deteriorates, leading to leakages, reporting distortions, and erosion of public trust (Akinsola, 2025; Morsi, 2025).

Financial accountability quality plays a central role in higher education governance because tertiary institutions manage complex funding streams that include government subventions, tuition income, research grants, and capital project allocations. Transparent and reliable financial management supports institutional credibility, stakeholder confidence, and sustainable development objectives. However, accountability challenges are particularly pronounced in emerging economy contexts, where bureaucratic complexity, limited technological infrastructure, procurement inefficiencies, and uneven regulatory enforcement constrain effective financial oversight (Negash & Hassan, 2024; Success & Maiyaki, 2025). These structural pressures widen the gap between formal financial management rules and actual accountability practices, increasing the risk of fiscal indiscipline and compliance failure.

Digital transformation has introduced new mechanisms for strengthening financial accountability quality by embedding controls within financial processes and improving transparency through integrated information systems. ICT-enabled governance frameworks, automated procurement systems, and continuous monitoring tools enhance traceability, reduce information asymmetry, and support more effective compliance enforcement (Akbari, 2025). Nevertheless, improvements in accountability quality depend not only on the presence of digital systems but also on their effective implementation, oversight discipline, and alignment with institutional governance structures. Despite extensive research on internal controls and public financial management reforms, financial accountability quality in tertiary institutions remains underexamined as a distinct construct shaped by digital enforcement capacity and governance conditions in emerging economies. These conceptual gaps provide a clear motivation for the present study.

2.1.2 ICT-Driven Control Activities

ICT-driven control activities refer to technology-enabled control structures embedded within financial and administrative systems to prevent, detect, and correct irregularities in real time. They represent the operational expression of digital governance by integrating control activities directly into accounting workflows, procurement platforms, budgeting modules, and reporting systems. Unlike traditional manual controls that depend largely on ex post verification, ICT-driven control activities institutionalize compliance through system architecture, automated validation rules, segregation-of-duty protocols, role-based access structures, and embedded authorization hierarchies. Their primary objective is to reduce discretionary override, strengthen procedural discipline, and ensure that financial transactions comply with established policies before funds are committed or disbursed.

Conceptually, ICT-driven control activities encompass both preventive and monitoring-oriented dimensions. The preventive component is operationalised through authorization, segregation and access control procedures (ASACP), data integrity and transaction processing controls (DITPC), and system maintenance, integration and operational safeguards (SMIOS). These mechanisms function at the transaction initiation and processing stages by blocking unauthorized expenditures, enforcing approval thresholds, applying automated validation checks, and maintaining system reliability across financial modules. By embedding compliance rules within system code, they limit procedural manipulation and standardize approval pathways.

Complementing preventive architecture in digital monitoring intensity, which reflects the extent of ICT-enabled oversight activities such as continuous auditing, analytics-driven exception reporting, real-time dashboard supervision, and process mining for anomaly detection (Hossain, 2022). While ICT-driven preventive controls reduce the probability of irregular transactions occurring, monitoring systems enhance detection capacity and reinforce deterrence by increasing the likelihood that deviations will be identified and corrected.

Within emerging economy tertiary institutions, ICT-driven control activities are increasingly regarded as essential governance instruments for strengthening financial accountability quality. Integrated financial management information systems, e-procurement platforms, and ICT-based internal control frameworks have been linked to improved compliance behaviour and enhanced reporting transparency in public sector organisations (Mwabili & Kyalo, 2022; Lokuno, 2025). Nonetheless, implementation effectiveness varies considerably across institutions due to differences in technological readiness, governance commitment, managerial oversight, and enforcement discipline (Amanawa & Ebiegberi, 2025). These disparities indicate that ICT-driven control activities are not merely technological tools but governance mechanisms whose performance depends on institutional capacity and oversight credibility.

2.2 Theoretical Review

This study is anchored on the Technology–Organization–Environment (TOE) framework propounded by Tornatzky and Fleischer (1990), which explains how technological innovations are adopted and implemented within organizations under specific structural and environmental conditions. The framework posits that technology adoption and its effectiveness are shaped by three interacting dimensions: technological context, organizational context, and environmental context (Prakash, 2025).

The central assumption of the TOE framework is that technological innovation does not automatically produce performance improvement. Its effectiveness depends on organizational readiness, governance structures, and environmental pressures that influence implementation discipline and system use (Amini & Jahanbakhsh, 2023; Sianturi & Kesuma, 2025). This assumption aligns with evidence showing that ICT-based control systems improve accountability only when supported by credible oversight and embedded compliance culture.

The technological context refers to the availability, integration, and sophistication of digital systems within an organization (Nguyen et al., 2022). In this study, ICT-driven control activities and digital monitoring intensity represent this dimension. ICT-driven control activities, operationalised through authorization, segregation and access control procedures, data integrity and transaction processing controls, and system maintenance safeguards, embed automated compliance rules directly into financial workflows (Ismail, 2025). Digital monitoring intensity reflects the use of continuous auditing routines, analytics-driven exception reporting, and ICT-enabled oversight tools that strengthen detection capacity (Hossain & Hossain, 2023). Research indicates that embedded ICT controls enhance traceability, reduce procedural irregularities, and improve internal control effectiveness within public sector entities (Abraham & Musa, 2025).

The organizational context captures internal governance structures, managerial competence, institutional culture, and resource capacity that determine whether digital systems are effectively implemented and enforced (Zhang & Cao, 2025). Studies in higher education and public organizations show that ICT governance quality and administrative commitment significantly influence accountability outcomes and internal control effectiveness (Sofyani et al., 2022). In weak organizational settings, technological systems may exist formally but fail to translate into meaningful compliance outcomes.

The environmental context reflects external pressures such as regulatory oversight, stakeholder expectations, and ownership structures (Sianturi & Kesuma, 2025). Institutional ownership, as examined in this study, represents a critical environmental condition because ownership structure affects monitoring credibility, governance pressure, and sanction enforceability (Nuhu & Alam, 2024). Empirical evidence shows that stronger oversight environments amplify the effectiveness of control systems and reduce financial irregularities in public institutions (Mobara et al., 2025; Yahaya, 2026).

The relevance of the TOE framework to this study lies in its ability to explain variations in financial accountability quality across tertiary institutions. ICT-driven control activities represent the technological dimension, but their influence on accountability depends on organizational capacity and environmental monitoring conditions (Musa & Abraham, 2025). Where institutional ownership exerts stronger governance pressure, ICT-based control systems are more likely to be enforced rigorously, thereby strengthening financial accountability quality (Musa & Abraham, 2025).

The TOE framework has been widely supported in public sector digitalization research linking ICT adoption to improved transparency and governance quality (Maheshwari et al., 2025). Evidence on integrated financial management systems similarly demonstrates that technological readiness combined with governance capacity enhances financial discipline and reporting reliability in developing economies (Attiogbe et al., 2025).

However, the TOE framework has been critiqued for being structurally descriptive and for insufficiently addressing internal political dynamics and power relations within organizations (Prakash, 2025; Mpanza, 2025). Critics argue that while TOE identifies contextual dimensions, it does not fully explain behavioural motivations or cultural resistance that influence compliance outcomes in complex public institutions (Isiaku & Adalier, 2025). These critiques suggest that the explanatory strength of TOE improves when complemented by governance and accountability perspectives.

Despite these limitations, the TOE framework remains theoretically appropriate for this study because it integrates technological capability, organizational governance structures, and environmental oversight within a unified analytical model. It provides a coherent explanation of how ICT-driven control activities and digital monitoring intensity influence financial accountability quality, and how institutional ownership conditions this relationship within emerging economy tertiary institutions.

2.3 Empirical Review

Empirical evidence on financial accountability quality in public and higher education institutions presents a mixed landscape shaped by internal control strength, governance capacity, and technological embeddedness. Studies consistently show that financial accountability improves where internal control systems are robust, audit functions operate independently, and compliance mechanisms are effectively enforced (Hamed, 2023; Boufounou et al., 2024; Musyoki, 2023). Research further indicates that weaknesses in revenue reconciliation, procurement compliance, and budget execution contribute significantly to accountability failures in emerging economy institutions (Musiega et al., 2023; Mukisi & Katongo, 2026). Evidence from tertiary institutions highlights reporting delays, expenditure leakages, and limited transparency where governance structures are weak or enforcement is inconsistent (Yeboah et al., 2026; Wickramanathne et al., 2024; Batizani, 2026). Although accountability reforms have expanded regulatory frameworks, empirical outcomes suggest that formal compliance requirements alone are insufficient without embedded control and monitoring mechanisms (Oniwinde, 2024; Khan & Dhanekula, 2025).

A growing body of empirical research links digital transformation to improvements in accountability and control effectiveness within public sector organisations (Gunasilan, 2024; Shenkoya, 2023; Tariq, 2025; Lestari, 2026). Studies show that ICT governance mechanisms enhance financial transparency, reduce information asymmetry, and strengthen oversight capacity when integrated into accounting workflows (Daniel et al., 2026; Frankenstein & Stead, 2026; Maryaani et al., 2026). Evidence on continuous auditing and embedded system controls indicates that ICT-based monitoring tools increase anomaly detection and improve compliance behaviour (Henriques 2025; Munir & Hamid, 2026). Research conducted in emerging economy contexts finds that ICT-based internal controls and digital governance maturity are positively associated with internal control effectiveness and accountability outcomes (Abraham & Musa, 2025). However, implementation disparities remain evident. Some institutions adopt digital systems without recording measurable accountability gains, often due to weak governance alignment, insufficient managerial commitment, or inconsistent enforcement discipline (Hanley, 2025). These findings indicate that ICT systems influence accountability quality, but their effectiveness depends on contextual conditions.

Empirical literature on ICT-driven control activities and digital monitoring intensity further clarifies this distinction. Research shows that automated authorization systems, e-procurement platforms, and integrated financial management information systems reduce discretionary spending and enhance transaction traceability (Hassan, 2024; Emenogu, 2025). Studies examining analytics-driven oversight and process mining demonstrate that monitoring intensity increases fraud detection probability and strengthens compliance discipline (Khan & Dhanekula, 2025; Ogedengbe et al.). Nonetheless, technology adoption without supportive governance structures may produce symbolic compliance rather than substantive accountability improvement (Khan, 2022). This tension exposes an empirical gap concerning how ICT-driven preventive control activities, operationalised through authorization and access controls, data integrity safeguards, and system maintenance mechanisms, and digital monitoring intensity independently and jointly shape financial accountability quality within tertiary institutions.

The moderating role of institutional ownership remains comparatively underexplored in accountability research. Empirical studies show that stronger governance oversight and concentrated monitoring reduce financial irregularities and improve control effectiveness in public organisations (Mobara et al., 2025; Ibrahim, 2022). Research grounded in governance and accountability theory indicates that institutions subjected to stronger oversight pressures exhibit higher compliance discipline and improved reporting reliability (Sofyani, 2022). Evidence also suggests that the effectiveness of ICT-based control systems differs depending on external monitoring strength and regulatory incentives (Rajendran et al., 2025). Despite these insights, few empirical studies examine how institutional ownership interacts with ICT-driven control activities to influence financial accountability quality within emerging economy higher education contexts.

Evidence from developing economies reinforces the contextual importance of this relationship. Public sector financial reforms often encounter capacity limitations, infrastructural constraints, and uneven regulatory enforcement, which affect how digital governance initiatives translate into measurable accountability outcomes (Mangai, 2025). Studies in Nigerian tertiary institutions report persistent procurement challenges, fiscal leakages, and reporting weaknesses despite the introduction of reform frameworks (Salvation et al., 2025). Empirical analysis suggests that accountability improvements are stronger where ICT-based control activities align with governance discipline and oversight intensity (Abraham & Musa, 2025; Khoza, 2023).

Taken together, the empirical literature establishes clear associations between ICT-driven control systems, governance structures, and financial accountability outcomes. However, it reveals important gaps in distinguishing preventive control activities from monitoring intensity and in assessing the moderating influence of institutional ownership. These gaps justify examining how ICT-driven control activities and digital monitoring intensity influence financial accountability quality, and how institutional ownership conditions these relationships within emerging economy tertiary institutions.

2.4 Gaps in Literature

The existing literature reveals several unresolved issues that justify the development of hypotheses for this study. First, while extensive research has examined internal control effectiveness and public financial management reforms, limited attention has been given to financial accountability quality as a multidimensional construct within emerging economy tertiary institutions (Abaidoo & Agyapong, 2022; Negash & Hassan, 2024; Khan & Khan, 2022). Most empirical studies isolate audit outcomes, procurement compliance, or budgetary control, leaving fragmented evidence on the broader quality of accountability that integrates transparency, compliance discipline, and reporting reliability (Wahome & Noor, 2024; Adam, 2024).

Second, although digital transformation has been widely examined, existing studies frequently treat ICT adoption in aggregated terms, without disaggregating specific ICT-driven control activities such as authorization protocols, data integrity safeguards, and system maintenance mechanisms (Amanawa & Ebiegberi, 2025). This obscures the independent influence of embedded preventive control dimensions on financial accountability quality.

Third, the interaction between technological controls and institutional governance conditions remains insufficiently explored. While ownership structures have been shown to influence compliance behaviour and oversight discipline (Oyedokun et al., 2026), few empirical studies test how ownership moderates the relationship between specific ICT-driven control activities and accountability outcomes within tertiary institutions.

These gaps justify testing the independent effects of ICT-driven control activity dimensions and the moderating influence of institutional ownership.

Hypotheses

H1: Authorization, segregation, and access control procedures (ASACP) have a significant effect on financial accountability quality in emerging economy tertiary institutions.

H2: Data integrity and transaction processing controls (DITPC) have a significant effect on financial accountability quality in emerging economy tertiary institutions.

H3: System maintenance, integration, and operational safeguards (SMIOS) have a significant effect on financial accountability quality in emerging economy tertiary institutions.

H4: Institutional ownership moderates the relationship between ICT-driven control activities and financial accountability quality in emerging economy tertiary institutions.

3. Methodology

This study adopted a cross-sectional survey research design and employed primary quantitative data collected from staff of conventional tertiary institutions in South-West Nigeria. The cross-sectional design was appropriate because the study examines existing ICT-driven control activities and financial accountability conditions as they operate across institutions at a single point in time, relying on standardized responses from personnel directly involved in financial control processes.

The population comprised 9,527 staff drawn from the Bursary, Audit, Procurement, and ICT departments of purposively selected universities, polytechnics, and colleges of education across Lagos, Ogun, Oyo, Osun, Ondo, and Ekiti States. Institutions were selected to reflect ownership diversity across Federal, State, and Private categories. These departments were targeted because they design, implement, or oversee expenditure authorization, procurement compliance, audit trails, record keeping, and ICT-based control activities that directly influence financial accountability quality.

The sample size was determined using the Taro Yamane (1967) formula at a 5 percent precision level, yielding 386 respondents. Proportionate allocation was applied across states, institutions, and departments to ensure balanced representation of ownership types and institutional categories. Data were collected using a structured questionnaire administered electronically through Google Forms to facilitate coverage across dispersed institutions while maintaining confidentiality.

Data analysis involved descriptive statistics and multiple regression estimation. Moderation effects were tested using interaction terms between ICT-driven control activities and institutional ownership categories. Diagnostic tests for multicollinearity and overall model adequacy were conducted to ensure the robustness of the estimates.

3.1 Model Specification

The study models financial accountability quality as a function of specific ICT-driven control activity dimensions and examines whether institutional ownership conditions these relationships.

The direct-effect model is expressed as:

FAQᵢ = β₀ + β₁ASACPᵢ + β₂DITPCᵢ + β₃SMIOSᵢ + εᵢ

To examine moderation, institutional ownership is introduced with interaction terms:

FAQᵢ = β₀ + β₁ASACPᵢ + β₂DITPCᵢ + β₃SMIOSᵢ + β₄Privateᵢ + β₅Stateᵢ + β₆(ASACPᵢ × OWNᵢ) + β₇(DITPCᵢ × OWNᵢ) + β₈(SMIOSᵢ × OWNᵢ) + εᵢ

Where:

FAQ = Financial Accountability Quality
ASACP = Authorization, Segregation and Access Control Procedures
DITPC = Data Integrity and Transaction Processing Controls
SMIOS = System Maintenance, Integration and Operational Safeguards
OWN = Institutional Ownership (Federal as reference category)
β₀ = Intercept
β₁–β₈ = regression coefficients
εᵢ = error term

A priori expectation: β₁, β₂, β₃ > 0. The sign and significance of the interaction coefficients determine whether ownership strengthens or weakens the relationship between ICT-driven control activities and financial accountability quality.

3.2 Measurement of Variables

All constructs were measured using multi-item indicators on a five-point Likert scale ranging from strongly disagree to strongly agree. Composite scores were generated by averaging item responses for each construct.

Financial accountability quality captures stewardship strength across budgeting discipline, revenue management, expenditure control, procurement compliance, and governance-related reporting reliability.

ICT-driven control activities were operationalised through three preventive control dimensions:

· ASACP: authorization thresholds, segregation of duties, and access control procedures embedded in ICT systems.

· DITPC: validation rules, transaction integrity safeguards, and processing accuracy controls.

· SMIOS: system maintenance routines, integration reliability, and operational safeguard mechanisms.

Institutional ownership was coded based on institutional classification as Federal, State, or Private. Federal ownership served as the reference category in regression estimation. Ownership was entered both as a main effect and as an interaction term with ICT-driven control activities.

Table 1

Description and Measurement of Variables

	Variable
	Role
	Measurement / Operationalisation
	Data Source

	Financial Accountability Quality (FAQ)
	Dependent
	Composite score from multi-item scale capturing reporting reliability, compliance discipline, transparency, and stewardship strength (5-point Likert)
	Questionnaire

	ASACP
	Independent
	Composite score capturing ICT-based authorization thresholds, role segregation, and access restrictions (5-point Likert)
	Questionnaire

	DITPC
	Independent
	Composite score capturing data validation checks, transaction integrity controls, and processing safeguards (5-point Likert)
	Questionnaire

	SMIOS
	Independent
	Composite score capturing system maintenance, integration reliability, and operational safeguard mechanisms (5-point Likert)
	Questionnaire

	Institutional Ownership (OWN)
	Moderator
	Categorical variable coded Federal, State, Private; interactions estimated with ASACP, DITPC, and SMIOS
	Institutional classification + questionnaire


Source: Researcher’s Computation (2026)

4. Results and Discussion

This section presents the empirical findings derived from 386 valid responses obtained from finance and control-related personnel across 43 tertiary institutions in South-West Nigeria. The respondents were drawn from key operational units directly responsible for financial management and internal control activities, namely Bursary, Audit, Procurement, and ICT departments. Their institutional distribution cuts across Federal, State, and Private institutions, providing representation from all six states in the region.

The dataset reflects a balanced spread in terms of geographical location, years of service, professional background, and managerial responsibility. Respondents include both early-career and highly experienced personnel, as well as professionally certified accountants and other administrative officers. The relatively even distribution across low, mid, and high managerial levels further ensures that the analysis captures both operational and strategic perspectives on digital enforcement mechanisms and financial accountability practices.

This breadth of representation strengthens the credibility of the findings and provides an appropriate foundation for evaluating how ICT-driven control activities relate to financial accountability across differing ownership and institutional structures.

4.1 Descriptive Statistics

The descriptive statistics for the study variables are presented in Table 1. All constructs were measured on a five-point Likert scale, where higher values indicate stronger agreement with the presence and effectiveness of the specified control mechanisms.

Table 2
Descriptive Statistics for Study Variables (N = 386)
	Variable
	M
	SD
	Min
	Max

	Financial Accountability (FA)
	3.9210
	0.2541
	3.00
	4.60

	ASACP
	4.1911
	0.5435
	2.50
	5.00

	DITPC
	4.1956
	0.5259
	2.75
	5.00

	SMIOS
	4.1593
	0.5824
	2.25
	5.00


Source: Researcher’s Computation (2026)

Note. ASACP = Authorization, Segregation and Access Control Procedures; DITPC = Data Integrity and Transaction Processing Controls; SMIOS = System Maintenance, Integration and Operational Safeguards

Financial accountability quality reports a mean score of 3.9210, indicating that respondents generally perceive financial stewardship and compliance practices to be moderately strong across institutions. The three dimensions of ICT-driven control activities record mean scores above 4.00, suggesting that embedded authorization protocols, transaction integrity mechanisms, and system safeguard practices are widely present within the sampled institutions.

The standard deviations range between 0.2541 and 0.5824, indicating moderate dispersion and sufficient variability in responses to support subsequent regression analysis. The minimum and maximum values show that responses span a meaningful portion of the measurement scale, reducing the risk of severe ceiling effects while confirming the relevance of the constructs in the institutional context.

4.2 Correlation Analysis

The correlation matrix among the study variables is presented in Table 3. The results show generally weak associations among the independent variables, suggesting no immediate threat of multicollinearity. Variance Inflation Factor (VIF) values are also reported to provide further diagnostic assessment.

Table 3
Correlation Matrix and Multicollinearity Diagnostics (N = 386)
	Variable
	FA
	ASACP
	DITPC
	SMIOS
	VIF

	FA
	1.000
	
	
	
	

	ASACP
	0.012
	1.000
	
	
	1.00

	DITPC
	-0.103
	0.009
	1.000
	
	1.00

	SMIOS
	-0.067
	0.005
	0.035
	1.000
	1.00


Source: Researcher’s Computation (2026).

The correlation coefficients indicate weak linear relationships between ICT-driven control activity dimensions and financial accountability quality. The association between ASACP and FA is positive but minimal (r = .012), while DITPC and SMIOS show small negative correlations with FA (r = –.103 and r = –.067 respectively). These values suggest that bivariate relationships are modest and require multivariate analysis for deeper interpretation.

Correlations among the independent variables are extremely low (r values ranging from .005 to .035), indicating that the ICT-driven control activity dimensions capture distinct aspects of embedded control structures rather than overlapping constructs.

Multicollinearity diagnostics further confirm model stability. All VIF values equal 1.00, which is well below the commonly accepted threshold of 5.00. This indicates that multicollinearity is not a concern and that regression coefficient estimates are unlikely to be distorted by linear dependence among predictors.

4.3 Regression Analysis: ICT-Driven Control Activities and Financial Accountability Quality

To test the effect of ICT-driven control activities on financial accountability quality, multiple regression analysis was conducted. The results are presented in Table 4.

Table 4
Regression Results: ICT-Driven Control Activities and Financial Accountability Quality (N = 386)
	Predictor
	B
	SE
	t
	p

	ASACP
	0.014
	0.024
	0.60
	.549

	DITPC
	-0.113
	0.034
	-3.34
	.001

	SMIOS
	-0.064
	0.019
	-3.37
	.001

	Constant
	3.635
	0.399
	9.12
	.000

	R² = .055; Adjusted R² = .0001


Source: Researcher’s Computation (2026).

The regression results indicate that ICT-driven control activities explain approximately 5.5 percent of the variation in financial accountability quality (R² = .055). While the explanatory power of the model is modest, the individual coefficients reveal differentiated effects across control dimensions.

Authorization, segregation, and access control procedures (ASACP) do not exhibit a statistically significant effect on financial accountability quality (B = 0.014, p = .549). This suggests that embedded authorization structures, in isolation, do not significantly predict variations in accountability outcomes across institutions.

Data integrity and transaction processing controls (DITPC) show a negative and statistically significant effect (B = –0.113, p = .001). Similarly, system maintenance, integration, and operational safeguards (SMIOS) display a negative and significant relationship with financial accountability quality (B = –0.064, p = .001). These findings indicate that higher levels of these control mechanisms are associated with lower reported accountability quality within the sampled institutions.

The direction of these effects suggests that more technically intensive control environments may not automatically translate into improved accountability outcomes. In contexts where governance discipline, managerial oversight, or user competence are limited, embedded controls may introduce procedural rigidity without necessarily enhancing transparency or stewardship quality.

Overall, the findings partially support the argument that ICT-driven control activities influence financial accountability quality. However, the effects are not uniformly positive, indicating that technological embedding alone does not guarantee improved accountability outcomes.

4.4 Moderating Effect of Institutional Ownership

To examine whether institutional ownership conditions the relationship between ICT-driven control activities and financial accountability quality, interaction terms were introduced into the regression model. Federal institutions serve as the reference category. The results are presented in Table 5.

Table 5: Moderating Effect of Institutional Ownership on ICT-Driven Control Activities and Financial Accountability Quality (N = 386)

	Predictor
	B
	SE
	t
	p

	ASACP
	0.014
	0.024
	0.60
	.549

	DITPC
	-0.113
	0.034
	-3.34
	.001

	SMIOS
	-0.064
	0.019
	-3.37
	.001

	Constant
	3.635
	0.399
	9.12
	.000

	R² = .055; Adjusted R² = .0001


Source: Researcher’s Computation (2026)

The inclusion of interaction terms increases the explanatory power of the model from 5.5 percent in the baseline specification to 18.2 percent (R² = .182), indicating that institutional ownership significantly conditions the impact of ICT-driven control activities on financial accountability quality.

The main effects for DITPC (B = –0.102, p = .005) and SMIOS (B = –0.058, p = .006) remain negative and statistically significant under the Federal reference category. This suggests that within Federal institutions, higher levels of transaction integrity controls and system safeguards are associated with lower reported financial accountability quality.

However, the interaction effects reveal substantial ownership differences.

For Private institutions, all three ICT-driven control activities exhibit positive and significant interaction terms: ASACP × Private (B = 0.145, p = .013); DITPC × Private (B = 0.171, p = .008); SMIOS × Private (B = 0.138, p = .024)

These results indicate that ICT-driven control activities significantly strengthen financial accountability quality in Private institutions relative to Federal institutions. In other words, the negative baseline effects observed in Federal institutions are offset or reversed in Private institutions. This implies that embedded ICT controls become more effective where governance discipline and institutional oversight structures are stronger.

For State institutions, the moderating pattern differs. The interaction for SMIOS × State is negative and significant (B = –0.121, p = .028), suggesting that system maintenance and integration safeguards further weaken accountability outcomes in State institutions relative to Federal institutions. The other State interaction terms are not statistically significant.

The negative main effect for Private ownership (B = –0.420, p = .021) indicates that, at low levels of ICT-driven control activities, Private institutions report lower financial accountability quality compared to Federal institutions. However, the significant positive interaction terms demonstrate that accountability quality improves substantially in Private institutions as ICT control intensity increases.

Overall, these findings confirm that institutional ownership moderates the relationship between ICT-driven control activities and financial accountability quality. The effectiveness of embedded digital controls is not uniform across ownership categories. ICT systems appear to translate into stronger accountability outcomes where governance oversight is more performance-driven, and they produce weaker or adverse outcomes where enforcement environments are constrained.

This provides empirical support for the environmental dimension of the Technology–Organization–Environment framework, demonstrating that technological controls operate differently depending on institutional governance conditions.

4.5 Discussion of Findings

This study examined how ICT-driven control activities influence financial accountability quality and whether institutional ownership conditions this relationship. The findings reveal that the effects of embedded ICT controls are neither uniformly positive nor context-neutral. Instead, accountability outcomes depend on the specific control dimension and governance environment.

The baseline regression results show that Authorization, Segregation and Access Control Procedures (ASACP) do not exert a statistically significant effect on financial accountability quality. This contrasts with prior evidence suggesting that embedded authorization thresholds and segregation-of-duty frameworks strengthen compliance discipline and reduce override risk (Sofyani et al., 2022; Boufounou et al., 2024). Studies in public financial management reforms have found that automated authorization controls enhance procedural transparency and reduce discretionary spending (Mwabili & Kyalo, 2022; Attiogbe et al., 2025). However, other empirical works report that access restrictions alone may have limited effectiveness when enforcement oversight and managerial accountability mechanisms are weak (Negash & Hassan, 2024; Manginte, 2024). The present findings align more closely with this latter view, suggesting that formal segregation structures may exist without necessarily translating into improved accountability quality in tertiary institutions.

More strikingly, Data Integrity and Transaction Processing Controls (DITPC) and System Maintenance, Integration and Operational Safeguards (SMIOS) display negative and statistically significant effects in the baseline model. This result contrasts with much of the digital governance literature, which argues that automated validation systems and robust transaction processing enhance financial reporting reliability and control effectiveness (Gunasilan, 2024; Lestari, 2025). Research on continuous auditing and embedded controls similarly documents improved anomaly detection and compliance behaviour where digital integrity systems are mature (Otia & Bracci, 2022; Maryani et al., 2026).

However, there is also a stream of scholarship cautioning that technological intensity may produce symbolic compliance or procedural rigidity when system integration is incomplete or when control architectures are not supported by governance discipline (Negash & Hassan, 2024; Amanawa & Ebiegbere, 2025). In emerging economy public institutions, digital systems have sometimes formalized control procedures without addressing deeper enforcement inconsistencies (Shenkoya, 2023). The negative associations observed in this study suggest that in Federal institutions, technically sophisticated control environments may constrain processes without proportionately strengthening transparency, possibly due to limited managerial alignment or inconsistent enforcement culture.

The moderation analysis significantly reframes these relationships. In Private institutions, all three ICT-driven control dimensions exhibit positive and statistically significant interaction effects. This indicates that embedded ICT controls enhance financial accountability quality where ownership oversight is performance-oriented and governance incentives are stronger. This finding aligns with governance research showing that concentrated oversight and performance-driven accountability structures amplify the benefits of internal control systems (Velte, 2024; Nuhu & Alam, 2024). Studies grounded in stakeholder governance further argue that institutions exposed to stronger monitoring pressure translate technological capabilities into substantive accountability improvements (Nguyen et al., 2022; Asuamah Yeboah et al., 2025). The present results confirm this pattern within the higher education context.

Conversely, the negative interaction effect observed between SMIOS and State ownership suggests that system maintenance and integration safeguards may weaken accountability outcomes under bureaucratic governance structures. This aligns with research indicating that public institutions characterized by administrative rigidity and political oversight constraints often experience limited accountability gains from digital reforms (Shenkoya, 2023; Negash & Hassan, 2024). Where enforcement credibility is weak, ICT controls may increase procedural complexity without improving compliance discipline.

Taken together, these findings both support and challenge existing digital governance literature. They support studies that emphasize the importance of contextual governance alignment in determining technology effectiveness (Prakash, 2025; Zhang & Cao, 2025). At the same time, they contradict the simplistic assumption that stronger digital control intensity automatically produces better accountability outcomes. Instead, the results suggest that technological embeddedness interacts with ownership-driven oversight pressure to determine whether accountability gains materialize.

In theoretical terms, the findings provide empirical validation for the environmental dimension of the Technology–Organization–Environment framework. ICT-driven control activities represent technological capability, but their performance impact depends on governance environment and ownership-related monitoring strength. Financial accountability quality therefore emerges as a product of both embedded digital architecture and institutional incentive structures.

5. Conclusion and Recommendations

This study investigated the effect of ICT-driven control activities on financial accountability quality within tertiary institutions in South-West Nigeria. The results show that accountability outcomes are not determined simply by the presence of digital systems, but by the specific control dimension and the ownership environment in which those systems operate.

The direct effects indicate that Authorization, Segregation and Access Control Procedures (ASACP) do not independently predict improvements in financial accountability quality. In contrast, Data Integrity and Transaction Processing Controls (DITPC) and System Maintenance, Integration and Operational Safeguards (SMIOS) exhibit negative effects under the Federal reference category, suggesting that technically intensive control environments may not automatically translate into stronger accountability outcomes. These results indicate that embedded ICT controls can formalize procedures without necessarily enhancing transparency or stewardship quality where governance alignment is limited.

The moderation findings provide clearer insight. In Private institutions, all three ICT-driven control dimensions significantly strengthen financial accountability quality. This suggests that embedded digital controls are more effective where governance incentives reward compliance discipline and performance responsiveness. In State institutions, however, system-level safeguards exhibit weaker or adverse effects, implying that bureaucratic rigidity or weaker enforcement culture may limit the accountability returns from digital infrastructure.

Overall, the study concludes that ICT-driven control activities influence financial accountability quality, but their effectiveness is contingent on ownership structure and governance context. Technology alone does not guarantee accountability improvement. Accountability gains emerge when digital control architecture is reinforced by credible oversight, institutional incentives, and managerial responsiveness.

Tertiary institutions should prioritize governance alignment alongside ICT deployment. Investments in data integrity systems and integrated control platforms must be accompanied by clear enforcement protocols, managerial accountability structures, and measurable performance benchmarks. Digital systems should not operate as procedural tools only, but as mechanisms that trigger corrective action and transparent reporting.

Private institutions should sustain performance-oriented oversight that strengthens the accountability impact of ICT-driven controls. Federal and State institutions, in particular, should reassess how system maintenance and transaction control frameworks are integrated into operational processes to avoid procedural rigidity that weakens perceived accountability.

Regulatory authorities and supervisory bodies should design ownership-sensitive digital accountability frameworks. Public institutions may require stronger enforcement monitoring, clearer sanction mechanisms, and structured evaluation of ICT control effectiveness. Continuous professional development in ICT-based internal control analytics and digital governance practice should also be institutionalized to ensure that technical systems are matched by managerial competence.

Future research should extend this inquiry through longitudinal analysis of ICT control maturity, comparative studies across geopolitical zones, and behavioural investigation into how managerial incentives shape digital accountability outcomes. Such work would provide deeper evidence on how ICT-driven control systems evolve from administrative infrastructure into effective accountability mechanisms within higher education governance.
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