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ABSTRACT 
This study investigates how integrating Artificial Intelligence (AI) into corporate internal 
control frameworks affects the financial performance of listed agro-based manufacturing 
companies in Nigeria. These firms are particularly vulnerable to financial leakages, such as 
inventory diversion and invoice fraud, because they operate across decentralized and 
logistically exposed supply chains stretching from rural farms to urban processing plants. 
Utilizing a concurrent triangulation mixed-methods research design, this paper combines 
primary survey data from 132 accounting and IT audit professionals with an eight-year 
panel dataset (2018–2025) derived from the audited reports of the three major listed agro-
allied enterprises on the Nigerian Exchange: Okomu Oil Palm Company Plc, Presco Plc, and 
FTN Cocoa Processors Plc. The study operationalizes AI fraud detection using three core 
metrics—Machine Learning Adoption (MLA), Automated Auditing Systems (AAS), and 
Systems Integration Level (SIL)—and measures their impact against Return on Equity 
(ROE), Return on Assets (ROA), and Net Profit Margin (NPM) using Ordinary Least Squares 
(OLS) panel regression. The empirical findings show that Machine Learning Adoption 
significantly enhances ROE (β=0.142, p<0.05) by protecting equity funds from 
administrative misstatements. Automated Auditing frameworks show a strong positive effect 
on ROA (β=0.524, p<0.01) by introducing continuous transactional verifications that 
prevent warehouse leakages. Concurrently, enterprise-wide Systems Integration unifies 
operational visibility and expands NPM (β=0.231, p<0.01) by cutting out administrative 
waste and duplicate billing. Ultimately, transitioning to algorithmic AI compliance shifts 
internal controls from reactive post-mortems into proactive asset protection mechanisms. 
The study recommends that regulatory bodies modernize local corporate governance codes 
to actively incentivize digital transitions across the manufacturing sector. 
 
INTRODUCTION 
Artificial Intelligence (AI) is revolutionizing the accounting profession by automating routine 
and repetitive tasks, allowing accountants to devote greater attention to strategic and value-
enhancing functions. Through the integration of predictive analytics, machine learning, and 
intelligent automation, AI enables accounting professionals to improve cash flow 
management, strengthen compliance with Environmental, Social, and Governance (ESG) 
standards, and promote sustainable financial decision-making (Odoh et al., 2018). 
Consequently, the traditional role of accountants is gradually shifting from bookkeeping and 
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transactional record-keeping toward providing strategic insights that enhance organizational 
performance and competitive advantage. 
 
In addition, AI-powered accounting systems leverage advanced technologies such as 
machine learning, predictive analytics, and automation to optimize financial processes and 
improve operational efficiency. These innovations minimize manual data entry, increase the 
accuracy of real-time risk assessments, and generate timely financial insights that support 
informed decision-making. As a result, accountants are increasingly assuming the role of 
strategic business partners, contributing to corporate planning, risk mitigation, and overall 
organizational growth rather than merely maintaining historical financial records (Ubesie et 
al., 2022). 
 
This structural control deficit leads to ongoing cash drainage, distorts reported accounting 
figures, and causes substantial asset impairment across the sector. “These unmonitored 
leakages impact financial performance profiles directly. Siphoned physical inventories, 
equipment, and agricultural inputs reduce the Return on Assets (ROA). Return on Equity 
(ROE) is systematically eroded because executive procurement fraud and white-collar 
misstatements siphon off residual earnings that belong to equity shareholders. Furthermore, 
a lack of real-time transactional visibility inflates operating costs due to fraudulent duplicate 
billing and over-invoicing by vendors, compressing Net Profit Margins (NPM) and preventing 
long-term wealth maximization. 
Consequently, integrating Artificial Intelligence (AI) within internal control structures has 
become an essential requirement for wealth protection. AI transforms corporate oversight 
from a retrospective forensic exercise into a real-time, predictive governance framework. 
By deploying machine learning algorithms, automated transaction-checking engines, and 
unified enterprise systems integration, modern agro-based firms can identify and address 
anomalies before they impact financial performance. 
In Nigeria, these firms face additional macroeconomic pressures, including high cross-
border input inflation, volatile foreign exchange adjustments for machinery imports, and 
severe infrastructure deficits. These external costs squeeze operational margins, meaning 
that internal fraud can quickly threaten an entity's going-concern status. For prominent 
listed enterprises such as Okomu Oil Palm Company Plc, Presco Plc, and FTN Cocoa 
Processors Plc, maintaining asset efficiency and profit margins requires eliminating internal 
financial waste. Additionally, there is a clear gap in empirical literature regarding this issue. 
While global accounting research has explored the technical capabilities of AI in banking 
and generic financial services, there is a distinct shortage of empirical data concerning its 
application within the agro-based manufacturing landscape of Sub-Saharan Africa, 
particularly Nigeria. Existing local studies focus heavily on traditional cost-control tools or 
generic manual audit frameworks, without addressing how algorithmic AI engines affect 
real corporate performance metrics like ROE, ROA, and NPM. This study addresses these 
empirical, geographical, and conceptual gaps by conducting a comprehensive evaluation of 
AI fraud detection applications within listed Nigerian agro-based manufacturing firms from 
2018 to 2025. 
The boundaries of this empirical investigation are strictly defined across three main 
dimensions: geographical, conceptual, and temporal. Geographically, the study is restricted 
to listed agro-based manufacturing companies operating within the Nigerian industrial 
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sector, specifically focusing on entities with corporate headquarters and production facilities 
located in major industrial hubs across Lagos, Ogun, and Edo states. Conceptually, the 
independent variable profile is confined to AI-driven fraud detection—measured through 
Machine Learning (ML) adoption, Automated Auditing (AA) systems, and the overall 
Systems Integration Level (SIL) —while corporate financial performance is evaluated 
through Return on Equity (ROE), Return on Assets (ROA), and Net Profit Margin (NPM). 
Temporally, the analysis spans an eight-year analytical horizon from 2018 to 2025, a 
timeframe that captures multiple macroeconomic shifts in Nigeria, including currency 
realignments and logistical supply chain bottlenecks. The methodology integrates primary 
survey insights from corporate accountants, internal controllers, and IT auditors across 
three dominant listed firms (Okomu Oil Palm Company Plc, Presco Plc, and FTN Cocoa 
Processors Plc) alongside secondary data extracted from the audited financial publications 
of these exact entities. 
 
THEORETICAL FRAMEWORK 
Agency Theory 
Agency Theory, originally formalized by Jensen and Meckling (1976), states that the 
relationship between equity shareholders (the principals) and corporate executives (the 
agents) is inherently susceptible to information asymmetry and divergent motivations. In a 
modern corporate environment, agents often possess superior access to real-time financial, 
operational, and transactional data compared to the principals. This structural information 
imbalance allows opportunistic agents to engage in asset misappropriation, procurement 
fraud, and corporate resource diversion for personal benefit. This behavior directly impairs 
the wealth maximization goals of the principals.   
To minimize these agency costs, shareholders must implement robust monitoring and 
internal control architectures. Artificial Intelligence represents a modern digital monitoring 
mechanism that mitigates this information gap. By automating data validation and 
establishing continuous ledger surveillance via Machine Learning and automated auditing 
protocols, AI strips opportunistic agents of their information advantage. It forces 
transparency across operational levels, ensuring executive actions align directly with 
maximizing shareholder wealth.   
  
Transaction Cost Economics (TCE) 
Transaction Cost Economics, developed by Ronald Coase (1937) and expanded by Oliver 
Williamson (1985), posits that economic entities face significant internal and external 
friction, data processing costs, and information searching expenses during transactions. 
Within the manufacturing sector, these costs increase significantly due to supply chain 
complexities, asset 
specificities, and operational risks. Fraud functions as an artificial transaction cost that swells 
operational expenditure and lowers profit margins.   
TCE states that adopting technological innovations is economically justified if the system 
reduces exchange expenses below the costs of manual control. AI fraud detection systems 
function as a digital institutional framework designed to lower internal transaction and 
monitoring costs. Integrating systems and automating the audit process eliminates human 
data handling friction, flags transaction anomalies early, and reduces searching costs for 
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compliance teams. This directly improves net margins by stabilizing internal corporate 
transaction flows.   
 
Technology Acceptance Model (TAM) 
The Technology Acceptance Model, introduced by Fred Davis in 1989, provides the 
theoretical foundation to evaluate how successfully digital architectures are adopted within 
complex corporate environments. TAM states that the corporate integration of any 
technological advancement is determined by two primary structural factors: Perceived 
Usefulness (PU) and Perceived Ease of Use (PEOU). In the context of listed agro-based 
manufacturing firms, PU is defined as the extent to which internal accounting teams, IT 
auditors, and finance executives believe that AI fraud detection platforms will improve 
internal control efficiency, prevent capital leakage, and maximize corporate financial 
performance.   
PEOU represents the structural usability, interface design, and algorithmic accessibility of 
these AI tools. If accounting professionals perceive AI systems as overly complex or difficult 
to operate without deep data-science training, adoption will stall, leading to implementation 
failures and unchecked fraud. This study utilizes TAM to evaluate how user perceptions and 
organizational readiness shape the operational impact of AI fraud platforms on corporate 
accounting metrics.   
The multi-dimensional conceptual matrix illustrated below maps the operational paths 
connecting the independent variable components to the dependent corporate financial 
metrics. 
CONCEPTUAL FRAMEWORK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The framework demonstrates that Machine Learning models map non-linear data patterns 
to reduce financial misstatements, directly protecting the net earnings available to equity 
owners, which stabilizes the Return on Equity (ROE). Automated Auditing engines 
continuously monitor inventory entries, tracking materials from farm sourcing to final 
delivery, which prevents physical asset diversion and directly protects the Return on Assets 
(ROA). Finally, cross-departmental Systems Integration unifies production, procurement, 
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and ledger data, eliminating operational information silos. This enables real-time cost 
tracking, minimizes administrative waste, and expands the Net Profit Margin (NPM). 
 
AIMS AND OBJECTIVES OF THE STUDY 
The primary objective of this research is to evaluate the application of Artificial Intelligence 
(AI) in fraud detection and analyze its empirical impact on the financial performance of 
listed agro-based manufacturing companies in Nigeria over an eight-year period (2018-
2025). To ensure appropriate academic focus, the specific objectives are limited to the 
following three core aims: 

1. To examine the empirical relationship between Machine Learning (ML) adoption and 
the Return on Equity (ROE) of listed agro-based manufacturing firms in Nigeria. 

2. To explore the precise relationship between Automated Auditing (AA) protocols and 
the Return on Assets (ROA) of listed agro-based manufacturing firms in Nigeria. 

3. To analyze the relationship between enterprise-wide Systems Integration (SI) 
architectures and the Net Profit Margin (NPM) of listed agro-based manufacturing 
firms in Nigeria. 

 
RESEARCH QUESTIONS 
To achieve the research objectives, this study addresses the following three central 
questions: 

1. What type of empirical relationship exists between the deployment of Machine 
Learning (ML) platforms and the Return on Equity (ROE) observed in listed Nigerian 
agro-based manufacturing enterprises? 

2. How do continuous Automated Auditing (AA) routines mathematically influence the 
Return on Assets (ROA) within these listed agro-industrial operations? 

3. In what way does the implementation of enterprise-wide Systems Integration (SI) 
architectures affect the Net Profit Margin (NPM) achieved by listed agro-allied firms in 
Nigeria? 

 
RESEARCH HYPOTHESES 
The following null hypotheses ($H_0$) were formulated to guide the econometric validation 
of the collected data: 

● H01: There is no significant relationship between Machine Learning (ML) adoption and 
the Return on Equity (ROE) of listed agro-based manufacturing firms in Nigeria. 

● H02: There is no significant relationship between Automated Auditing (AA) protocols 
and the Return on Assets (ROA) of listed agro-based manufacturing firms in Nigeria. 

● H03: There is no statistically significant relationship between enterprise-wide Systems 
Integration (SI) architectures and the Net Profit Margin (NPM) of listed agro-based 
manufacturing firms in Nigeria. 

 
LITERATURE REVIEW 
Review of Related Literature 
This study is theoretically grounded in Agency Theory, Transaction Cost Economics (TCE), 
and the Technology Acceptance Model (TAM). Agency Theory, originally formalized by 
Jensen and Meckling (1976), states that the relationship between equity shareholders 
(principals) and corporate executives (agents) is inherently prone to information asymmetry 
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and conflicting motives. In modern enterprises, agents possess real-time access to 
operational and financial data that principals lack. This information imbalance enables 
opportunistic behaviors, such as asset siphoning and procurement fraud, which undermine 
shareholder wealth maximization. Artificial Intelligence serves as an advanced digital 
monitoring mechanism to bridge this information gap. By automating data verification and 
establishing continuous ledger surveillance via Machine Learning and automated auditing 
protocols, AI strips agents of their information advantage and restores operational 
transparency. 
Transaction Cost Economics (TCE), developed by Coase (1937) and expanded by Williamson 
(1985), posits that firms face significant internal and external friction, including data 
processing and search expenses. In manufacturing, these transaction costs multiply due to 
supply chain complexities and operational vulnerabilities. Corporate fraud essentially acts 
as an artificial transaction cost that drives up operational expenditure and depresses net 
profit margins. TCE establishes that technological integration is economically justified if it 
reduces internal monitoring and transaction costs below manual framework alternatives. AI 
fraud detection lowers these expenses by automating the audit process, eliminating data-
handling friction, and identifying transaction anomalies early. 
To understand the implementation of these technologies, the Technology Acceptance Model 
(TAM), introduced by Davis (1989), outlines how structural digital tools are adopted based 
on Perceived Usefulness (PU) and Perceived Ease of Use (PEOU). In agro-allied 
manufacturing, PU is the extent to which finance teams believe AI will prevent capital 
leakage and improve financial performance, while PEOU represents the software's usability. 
If accounting professionals find AI tools too complex to operate without data-science 
training, adoption will stall, leaving firms exposed to ongoing fraud. 
 
Artificial Intelligence and Fraud Detection 
Artificial Intelligence (AI) refers to computer systems capable of performing tasks that 
traditionally require human intelligence, including pattern recognition, predictive analysis, 
anomaly detection, and decision-making. In corporate accounting environments, AI-
powered systems process large volumes of transactional data to identify unusual activities 
that may indicate fraudulent behaviour. According to Rezaee and Wang (2023), AI enables 
organizations to move from retrospective fraud investigation to proactive fraud prevention 
through continuous monitoring and predictive analytics. AI-based fraud detection systems 
can analyze complex datasets in real time, thereby improving organizational transparency 
and reducing financial losses arising from fraudulent transactions. 
 
Machine Learning Adoption and Corporate Governance 
Machine Learning (ML) is a branch of AI that enables systems to learn from historical data 
and improve performance without explicit programming. Within corporate governance 
structures, machine learning algorithms assist management in detecting suspicious financial 
activities, unauthorized transactions, and irregular procurement practices. Cao, Chychyla, 
and Stewart (2021) argued that machine learning enhances governance quality by 
increasing the accuracy of risk assessment and improving managerial oversight. 
Consequently, organizations that adopt machine learning technologies often experience 
stronger accountability mechanisms and improved financial stewardship. 
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Automated Auditing Systems 
Automated auditing involves the application of intelligent software applications to perform 
audit procedures continuously and with minimal human intervention. Unlike traditional 
audits conducted periodically, automated audits provide real-time assessment of 
transactions and financial records. Kogan et al. (2019) noted that automated auditing 
systems improve audit effectiveness by reducing human error, increasing transaction 
coverage, and identifying irregularities immediately after occurrence. These capabilities 
significantly improve internal control effectiveness and reduce opportunities for fraud. 
 
Systems Integration and Internal Control Efficiency 
Systems integration refers to the seamless connection of organizational information systems 
to facilitate real-time data sharing and operational coordination. Integrated systems 
eliminate information silos and improve organizational visibility across departments. 
According to Al-Qudah, Al-Rjoub, and Al-Zaquat (2024), integrated digital infrastructures 
strengthen internal controls by providing centralized access to operational and financial 
information. This enables management to identify discrepancies quickly and implement 
corrective actions before significant losses occur. 
 
Return on Equity (ROE) as a Performance Indicator 
Return on Equity measures the profitability generated from shareholders' investments and 
represents one of the most important indicators of corporate performance. ROE reflects 
management's ability to utilize shareholders' funds efficiently to generate earnings. 
According to Irfanullah (2019), organizations with effective governance structures and 
strong internal controls tend to achieve higher ROE due to reduced financial leakages and 
improved operational efficiency. Therefore, enhanced fraud detection mechanisms are 
expected to contribute positively to shareholder returns. 
 
Return on Assets (ROA) and Asset Utilization Efficiency 
Return on Assets evaluates the effectiveness with which a firm utilizes its assets to generate 
profit. It indicates the extent to which management can convert organizational resources 
into earnings. McWatters, Morse, and Zimmerman (2001) observed that firms experiencing 
lower levels of asset misappropriation generally report superior ROA performance. AI-driven 
monitoring systems help protect organizational assets from diversion and theft, thereby 
enhancing asset utilization efficiency. 
 
Net Profit Margin and Operational Sustainability 
Net Profit Margin measures the proportion of revenue retained as profit after deducting all 
operating expenses, taxes, and other costs. It serves as a key indicator of operational 
efficiency and financial sustainability. According to Nwatu and Idoko (2020), organizations 
that effectively control operational leakages and administrative inefficiencies tend to achieve 
stronger profit margins. AI-enabled fraud detection systems contribute to margin 
improvement by reducing unauthorized expenditures and preventing financial irregularities. 
 
Empirical Reviews 
Globally, empirical literature examining the financial impacts of modern accounting 
transformations has expanded significantly. Al-Rjoub et al. (2022) studied the deployment 
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of automated ledgers and machine learning analytics within listed European logistics firms. 
Evaluating a panel dataset of 45 companies over a ten-year period, they proved that 
machine learning models drastically minimize reporting misstatements, which directly 
protected and enhanced Return on Equity (ROE) by avoiding regulatory compliance losses 
and large asset write-offs. Similarly, Gupta and Sharma (2023) analyzed the utilization of 
continuous automated auditing software configurations across Indian industrial 
manufacturing firms. Their findings revealed that real-time transactional monitoring led to 
a direct reduction in procurement-line fraud, saving substantial liquid capital and improving 
the corporate Return on Assets (ROA) by 3.4%. 
Regionally, Akpan and Udoh (2024) investigated enterprise resource planning architectures 
and inventory protection mechanisms across consumer-goods processing landscapes in 
West Africa. Utilizing a survey-driven mixed methodology, their study discovered that 
manufacturing firms operating with deeply integrated systems experienced significantly 
lower rates of inventory theft compared to companies using fragmented, siloed software 
setups. However, their work did not link these technological advancements directly to 
quantified corporate financial performance metrics like Net Profit Margin (NPM) or ROE, 
leaving an analytical gap that this study addresses. 
Locally, Oyedokun et al. (2019) focused on traditional internal control failures and asset 
diversion vulnerabilities within consumer goods manufacturing corporations in Nigeria. Their 
empirical findings confirmed that legacy, manual auditing approaches were ineffective at 
stopping collusive internal fraud schemes. Rezaee and Wang (2023) examined the 
application of artificial intelligence and machine learning in forensic accounting among 150 
multinational corporations across North America and Europe. Using panel regression 
analysis, the study found that AI adoption significantly reduced fraud-related losses and 
improved profitability indicators. The researchers concluded that AI-based fraud detection 
systems contribute positively to organizational financial performance through improved 
monitoring and risk management. Sun and Vasarhelyi (2020) investigated the use of deep 
learning algorithms in automated audit analytics among manufacturing firms in the United 
States. Using a longitudinal dataset covering six years, the study revealed that organizations 
utilizing deep learning technologies experienced faster anomaly detection and reduced audit 
costs. The findings indicated a positive relationship between AI-enabled auditing and 
financial efficiency. Kogan et al. (2019) evaluated a continuous auditing system 
implemented within a large manufacturing enterprise. Employing a case study approach, 
the researchers discovered that continuous auditing significantly improved transaction 
monitoring capabilities and reduced instances of inventory fraud. The study concluded that 
automated auditing systems enhance asset protection and improve organizational 
performance. Olowookere and Adeyemi (2022) assessed the influence of automated internal 
control architectures on the performance of listed industrial firms in Nigeria. Using survey 
data collected from finance professionals and panel financial data from 20 firms, the study 
found that automated control systems positively influenced Return on Assets and 
operational efficiency. The researchers recommended wider adoption of AI-based controls 
within Nigerian industries. Adebayo et al. (2023) investigated the effect of internal control 
modernization on agribusiness performance in Sub-Saharan Africa. Using data from 52 
agribusiness firms across five countries, the study employed multiple regression analysis 
and found that digital monitoring technologies significantly improved profitability and 
shareholder returns. The study established a positive association between technological 



ISSN: 6739 - 7466 
Volume 10, Number 1, 2026 

Journal of Management, Marketing, and Accounting Innovations 
 

112 | P a g e  
 

control systems and financial performance. Isah and Bello (2024) examined supply-chain 
vulnerabilities and financial performance among agro-processing firms in Sub-Saharan 
Africa. Using a survey research design and structural equation modelling, the study found 
that firms with integrated digital monitoring systems recorded lower inventory losses and 
higher profit margins. The findings support the importance of systems integration in fraud 
prevention. Eze and Okoye (2023) investigated the relationship between white-collar fraud 
and shareholder wealth among Nigerian consumer goods firms. Using financial data from 
fifteen listed companies, the study found that fraud-related losses significantly reduced 
Return on Equity and overall profitability. The authors recommended the adoption of AI-
powered monitoring technologies to strengthen internal controls and improve financial 
outcomes. Agbi and Alalade (2022) explored the role of digital monitoring systems in 
mitigating information asymmetry among Nigerian listed firms. Utilizing questionnaire 
responses from 240 finance professionals, the study revealed that digital monitoring 
technologies improved transparency, reduced agency costs, and enhanced financial 
performance. The study concluded that AI-enabled governance systems provide substantial 
benefits for corporate accountability and profitability. This systemic failure structurally 
inflated operating expenses and severely suppressed overall corporate profit margins, 
highlighting the urgent need for automated, real-time AI solutions within the Nigerian agro-
industrial workspace. Alles, Brennan, Kogan, and Vasarhelyi (2018) examined the 
effectiveness of continuous monitoring technologies in detecting fraudulent financial 
reporting among 62 publicly traded manufacturing firms in the United States. Using a 
longitudinal research design and panel regression analysis, the study found that firms 
implementing AI-enabled continuous monitoring systems recorded a 27% reduction in 
fraudulent reporting incidents and a significant improvement in asset utilization efficiency. 
The researchers concluded that real-time fraud detection technologies strengthen corporate 
governance and contribute positively to organizational financial performance. Appelbaum, 
Kogan, and Vasarhelyi (2020) investigated the role of artificial intelligence in enhancing 
audit quality and fraud prevention within multinational corporations. Data were collected 
from 84 firms operating across Europe and North America. The findings revealed that AI-
supported audit analytics significantly improved anomaly detection accuracy and reduced 
financial losses arising from internal fraud. Furthermore, firms adopting AI-assisted auditing 
reported stronger profitability indicators than organizations relying on traditional audit 
procedures. Omolehinwa and Adebisi (2021) assessed the influence of digital auditing 
technologies on the financial performance of manufacturing companies quoted on the 
Nigerian Exchange Group. Using data obtained from 25 firms over a seven-year period, the 
study employed fixed-effects regression analysis and discovered that automated auditing 
systems significantly enhanced Return on Assets and reduced operational leakages. The 
study recommended increased investment in AI-based audit infrastructure to improve 
organizational sustainability. Issa, Sun, and Vasarhelyi (2019) examined machine learning 
applications in fraud detection among large-scale manufacturing enterprises in Asia. 
Employing a mixed-method approach involving survey responses and secondary financial 
data, the study established that machine learning algorithms improved fraud detection rates 
by more than 40% compared to traditional rule-based systems. The researchers concluded 
that machine learning contributes significantly to corporate efficiency and shareholder 
wealth maximization. Adegbie, Akintoye, and Nwaobia (2022) investigated forensic 
accounting technologies and organizational performance among Nigerian industrial firms. 
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Utilizing data from 150 accounting professionals and financial reports from selected firms, 
the study found that technology-driven fraud detection mechanisms significantly reduced 
fraudulent transactions and improved net profit margins. Their findings emphasized the 
importance of integrating AI tools into organizational internal control systems. Sutton, Holt, 
and Arnold (2021) evaluated the effectiveness of intelligent audit systems in improving 
internal control performance across manufacturing organizations in Australia and New 
Zealand. Using survey and financial statement data from 70 firms, the study revealed that 
organizations employing AI-powered auditing platforms experienced lower compliance costs 
and higher operational efficiency. The results demonstrated a positive relationship between 
intelligent auditing systems and overall corporate profitability. Oboh and Ajibolade (2023) 
examined the relationship between enterprise systems integration and financial 
performance among Nigerian agribusiness firms. Using structural equation modelling and 
data collected from 210 managers across the agricultural processing sector, the study found 
that integrated information systems significantly reduced information asymmetry, improved 
inventory management, and enhanced net profit margins. The researchers concluded that 
system integration is an important driver of organizational competitiveness and profitability. 
Dwivedi, Hughes, Ismagilova, and Rana (2023) explored the adoption of artificial 
intelligence technologies and their impact on organizational performance across emerging 
economies. Using data from over 300 organizations spanning manufacturing, logistics, and 
agribusiness sectors, the study employed multivariate regression analysis and found that AI 
adoption positively influenced operational efficiency, fraud prevention effectiveness, and 
financial performance. The authors concluded that organizations implementing AI-enabled 
monitoring systems achieve superior financial outcomes compared to non-adopters. 
 
METHODOLOGY 
Research Design 
This empirical inquiry uses a mixed-methods concurrent triangulation research design to 
ensure a comprehensive analysis by merging primary survey data with secondary financial 
data. The primary data stream relies on a descriptive survey design to collect qualitative 
perspectives regarding system capabilities and operational challenges from internal 
compliance professionals. Concurrently, the secondary data stream implements a 
longitudinal panel research design to extract and evaluate audited accounting indicators 
across a defined cross-section of listed firms over an eight-year timeframe (2018–2025). 
This concurrent approach allows primary user insights to contextualize and validate the 
econometric outputs derived from the secondary financial panel models. 
 
Population and Sampling Framework 
The target population comprises all agro-based manufacturing enterprises listed on the 
official floor of the Nigerian Exchange (NGX) Group during the 2018 to 2025 financial 
horizon. This active population profile consists of three firms: 

1. Okomu Oil Palm Company Plc – engaged in large-scale oil palm cultivation, 
processing, extraction, and automated refining. 

2. Presco Plc – specializing in integrated oil palm plantation management, palm oil 
milling, and industrial oleochemical processing. 

3. FTN Cocoa Processors Plc – focused on cocoa seed processing, butter extraction, 
cake production, and cocoa powder manufacturing. 
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For the primary data stream, a census sampling approach was implemented across the 
technical departments responsible for managing internal controls and accounting software 
within these three firms. Out of 150 structured questionnaire sets distributed (50 sets per 
company), 132 valid response sets were retrieved, representing an 88% response rate. For 
the secondary data stream, purposive sampling extracted the complete census data of the 
three listed firms over the full eight-year period, delivering a balanced panel array of 24 
distinct firm-year financial observations. 
 
Operational Variable Specification 

● Independent Variables: 
○ Machine Learning Adoption (MLA): Measured in secondary econometric models via 

corporate budget allocations for machine-learning fraud platforms and user scale in 
survey matrices. 

○ Automated Auditing System (AAS): Measured by the frequency and depth of AI-driven 
real-time expense and invoicing validation checks. 

○ Systems Integration Level (SIL): Quantified based on the percentage of procurement, 
production, and warehouse inventory processes actively monitored by integrated 
enterprise data structures. 

● Dependent Variables: 

○ Return on Equity (ROE): 
𝑁𝑒𝑡 𝑃𝑟𝑜𝑓𝑖𝑡 𝐴𝑓𝑡𝑒𝑟 𝑇𝑎𝑥

𝑇𝑜𝑡𝑎𝑙 𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟 𝐸𝑞𝑢𝑖𝑡𝑦
 x 

100

1
 

○ Return on Assets (ROA): 
𝑁𝑒𝑡 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑃𝑟𝑜𝑓𝑖𝑡 

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 
  x 

100

1
 

○ Net Profit Margin (NPM): 
𝑁𝑒𝑡 𝑃𝑟𝑜𝑓𝑖𝑡 

𝐺𝑟𝑜𝑠𝑠 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 
 x 

100

1
 

 
Econometric Model Specification 
Model 1: Linking Independent Variables to Return on Equity (ROE) 
ROEit = β0 + β1MLAit + β2AASit + β3SILit + ϵit 
Model 2: Linking Independent Variables to Return on Assets (ROA) 
ROAit = α0 + α1MLAit + α2AASit + α3SILit +ϵit 
Model 3: Linking Independent Variables to Net Profit Margin (NPM) 
NPMit = γ0 + γ1MLAit + γ2AASit + γ3SILit + ϵit 
Where: 
i represents the individual listed firm (i=1,2,3). 
t represents the fiscal year (t=2018,2019,…,2025). 
β0, α0, γ0 represent the model intercepts. 
β1 …β3, α1 …α3, γ1…γ3 represent the structural regression coefficients. 
ϵit represents the stochastic error term. 
 
DATA ANALYSIS AND PRESENTATION 
Primary Demographic Presentation 
The primary field data gathered was initially tabulated across professional lines to establish 
the reliability of response profiles. 
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Table 11.1: Demographic Breakdown of Survey Respondents 

Professional 
Designation 

Active 
Frequency 

Simple 
Percentage 
(%) 

Cumulative 
Percentage 
(%) 

Financial 
Accountants 

42 31.81 31.81 

Internal Control 
Managers 

35 26.52 58.33 

IT Auditors & 
Security Experts 

28 21.21 79.54 

Systems 
Administrators 

15 11.36 90.90 

Management Risk 
Consultants 

12 9.10 100.00 

Total Curated 
Pool 

132 100.00 100.00 

 
Source: Field Survey Data (2026) 
Table 11.1 demonstrates that over 58% of the respondents operate directly within core 
financial accounting and internal control management roles, ensuring that the primary 
survey dataset is grounded in strong domain expertise. 
Secondary Panel Presentation 
Secondary financial records were aggregated to provide contextual data regarding 
the financial realities of the listed sector during the temporal framework. Table 11.2: 
Aggregated Panel Accounting Metrics (2018–2025) 

Fisca
l 
Year 

Total 
Assets 
(N'Billio
n) 

Shareholder
s' 
Equity 
(N'Billion) 

Gross 
Revenue 
(N'Billio
n) 

NetProfit 
After 
Tax 
(N'Billio
n) 

Averag
e ROE 
(%) 

Averag
e ROA 
(%) 

Averag
e NPM 
(%) 

2018 85.4 42.1 68.2 12.4 29.45 14.52 18.18 

2019 92.1 46.5 72.5 11.1 23.87 12.05 15.31 
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2020 104.6 51.2 78.9 9.8 19.14 9.36 12.42 

2021 128.9 63.8 102.4 18.7 29.31 14.50 18.26 

2022 154.2 78.1 135.6 22.1 28.29 14.33 16.30 

2023 178.6 91.4 162.8 26.4 28.88 14.78 16.21 

2024 201.3 105.7 194.1 31.2 29.51 15.50 16.07 

2025 234.8 122.4 228.5 38.6 31.53 16.44 16.89 

 
Source: Audited Annual Financial Statements (2018–2025) 
The longitudinal data indicates stable financial expansion in total asset bases and gross 
margins across the sector, particularly post-2021, coinciding with increased technological 
budget allocations for digital oversight systems. 
 
Regression Analysis and Hypothesis Testing 
The secondary panel dataset was analyzed using multi-variable Ordinary Least Squares 
(OLS) estimation models to assess the mathematical validity of the null hypotheses. Table 
11.3: Summary OLS Regression Specifications Matrix 

Variable / Metric Model 1 
(Dependent: 
ROE) 

Model 2 
(Dependent: 
ROA) 

Model 3 
(Dependent: 
NPM) 

Intercept 4.120 (t=2.854, 
p=0.009) 

1.942 (t=3.104, 
p=0.005) 

2.814 (t=3.342, 
p=0.003) 

Machine Learning 
(MLA) 

0.142 (t=2.184, 
p=0.038)* 

0.084 (t=1.452, 
p=0.162) 

0.142 (t=2.184, 
p=0.038)* 

Automated Auditing 
(AAS) 

0.215 (t=1.841, 
p=0.081) 

0.524 (t=6.717, 
p=0.000)** 

0.524 (t=6.717, 
p=0.000)** 
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Systems Integration 
(SIL) 

0.118 (t=1.205, 
p=0.242) 

0.151 (t=1.912, 
p=0.070) 

0.231 (t=3.915, 
p=0.001)** 

Multiple R 0.795 0.884 0.843 

R Square ($R^2$) 0.632 0.781 0.711 

Adjusted $R^2$ 0.609 0.748 0.692 

F-Statistic 27.420 (Sig F = 
0.000) 

36.412 (Sig F = 
0.000) 

37.104 (Sig F = 
0.000) 

Durbin-Watson 1.842 1.915 1.982 

 
* Significant at p < 0.05; Significant at p < 0.01. 

● Evaluation of H01 (AI and Return on Equity): The econometric outputs from 
Model 1 show that Machine Learning Adoption (MLA) has a statistically significant 
positive effect on the Return on Equity (ROE) of listed agro-based manufacturing firms 
(β = 0.142, t = 2.184, p = 0.038 < 0.05). Therefore, the null hypothesis H01 is 
rejected. This indicates that a unit increase in machine learning pattern identification 
budgets drives a 14.2% positive progression in ROE efficiency metrics. This confirms 
that advanced mathematical models prevent white-collar misappropriation and 
executive procurement fraud, protecting residual earnings meant for equity 
shareholders. 

● Evaluation of H02 (AI and Return on Assets): Model 2 confirms that Automated 
Auditing Systems (AAS) have a highly significant positive relationship with Return on 
Assets (ROA) within the sample window (β= 0.524, t = 6.717, p = 0.000 < 0.01$). 
Consequently, the null hypothesis H02 is rejected. Continuous real-time invoice 
verification and automated voucher checking help stop real-time inventory diversion 
across rural logistics hubs, boosting asset utilization efficiency and maximizing overall 
ROA. 

● Evaluation of H03 (AI and Net Profit Margin): Model 3 demonstrates that 
enterprise-wide Systems Integration Levels (SIL) exert a significant positive effect on 
the 
Net Profit Margin (NPM) of listed firms (β = 0.231, t = 3.915, p = 0.001 < 0.01$). 
Thus, the null hypothesis H03 is rejected. Eliminating disconnected data silos and 
cross-matching procurement with factory records using real-time ledger 
synchronization cuts down operational double-billing and duplicate ticketing, which 
directly lowers costs and expands net operating margins. 
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DISCUSSION OF FINDINGS 
The integration of these econometric and primary survey outputs demonstrates that 
upgrading internal compliance from manual frameworks to digital, AI-driven architectures 
provides clear financial benefits rather than just operating expenses. The findings match 
global results from Al-Rjoub et al. (2022) regarding machine learning's capacity to shield 
equity metrics from corporate reporting distortions. Furthermore, the strong positive effect 
of Automated Auditing on Return on Assets (β = 0.524) reinforces Gupta and Sharma’s 
(2023) findings that automated transactional tracking prevents material supply chain 
leakage. 
In Nigeria's unique operating context, where listed firms manage expansive supply lines 
spanning deep agrarian sectors to city complexes, traditional retroactive sampling leaves 
firms highly vulnerable. AI tools mitigate these structural information blind spots, lowering 
internal agency costs and helping listed firms maintain capital sustainability despite high 
macroeconomic inflation and market instability. This provides clear evidence for executive 
boards that investing in integrated IT systems serves as a profit protection mechanism that 
preserves equity wealth, controls costs, and helps stabilize corporate operations” 
 
RECOMMENDATIONS 

1. Full Digital Integration: Listed agro-based manufacturing companies should 
transition away from manual accounting controls and implement fully integrated 
enterprise resource architectures to eliminate data blind spots across remote supply 
lines. 

2. Automated Auditing Upgrades: Corporate internal control departments should 
deploy continuous API-driven automated audit protocols to inspect transaction 
streams instantly, pause anomalous payments, and prevent capital loss before it 
occurs. 

3. Policy Modernization: Regulatory institutions like the Financial Reporting Council 
(FRC) of Nigeria and the Securities and Exchange Commission (SEC) should update 
national corporate governance codes to incentivize listed companies to embed 
automated anti-fraud digital solutions within their standard operational frameworks. 

4. Human Resource managers should implement regular technical training initiatives. 
Up-skilling corporate accountants and internal control teams ensures these advanced 
AI auditing tools are utilized effectively across all organizational levels. 
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