
AEFUNAI Journal of Behavioural Accounting (JBA). Vol.1 No.1 , December 2025 All Rights Reserved. 2026 https://aefunaijba.com

Volume 1, No.1, December 2025

63

IMPACT OF DIGITAL OILFIELD TECHNOLOGIES ON COST EFFICIENCY
AND FINANCIAL REPORTING ACCURACY IN NIGERIA’S UPSTREAM

PETROLEUM SECTOR

Ojimba Malachy Chidi,Dr. I.P Onuoha,Asu Fidelis Ndubuisi, Nweze Ndidiamaka Benedicta,
Onwe Nkiruka Ogayi, Alo Sooky Nnenna, Nwidembia Stephen Ikechukwu

Email: malachychidi3@gmail.com
Phone no: 09034436138

1Accountancy Department, Faculty of Management Science,
Ebonyi State University Abakaliki,

2Accountancy Department, Faculty of Management Science,
Alex - Ekwueme Federal University,
Ndufu-Alike Ebonyi State, Nigeria.

Abstract
The present research studied the influence of digital oilfield technology on cost efficiency and financial
reporting accuracy in Nigeria’s upstream petroleum sector. Using a qualitative documentary analytic
technique, data were obtained from academic publications, industry reports, market studies, and
expert commentary. The results indicate that the requirement for operational efficiency and global
digitalization have a major impact on the adoption patterns of digital oilfield technology among
Nigerian operators. Results also reveal that digital solutions boost cost efficiency by minimizing
downtime and optimizing production, while enhancing financial reporting accuracy through real-time
data gathering and automated metering. Despite infrastructural and skill-based obstacles, the report
concludes that digital oilfield technologies remain crucial for operational modernization in the
Nigerian upstream industry and advises enhanced infrastructure, regulatory assistance, and capacity
building to boost adoption.
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1. Introduction
The strategic application of digital technologies in business processes, organizational structures,

and value chains to increase productivity, enhance decision-making, and spur innovation is known as
"digital transformation" (Schlumberger, 2023). The utilization of technology like artificial intelligence
(AI), which might be used to automate production and give predictive analytics, is another example of
these advancements in the oil and gas sector (Chevron Nigeria, 2023).

The Internet of Things (IoT) which may be used for tracking equipment, facilities and
environmental conditions in real-time, Big Data Analytics which may be employed to process large
amounts of data and find patterns, trends and production inefficiencies, Cloud computing that could be
utilized to store, share and/or work together data across teams that are geographically separated,
similarly employing digital technology to tackle the effect on the environment (Adebayo, Hassan &
Okoro, 2020). This is in the form of pollution monitoring and reduction, energy optimization, carbon
capture and storage etc. Making oil and gas industry operations more sustainable and efficient is the
ultimate goal of these technologies (Nnaji, Benjamin, Eyo-Udo, & Etukudoh, 2024a).

Similarly, the Petroleum Industry Act (PIA) 2021 and regulatory changes have made
digitalization in the upstream sector even more important in Nigeria. As Aneke and Oboho (2024)
observe, Nigeria’s upstream operations suffer recurring difficulties such as high lifting costs, old
infrastructure, and production disruptions, all of which diminish investor trust and transparency.
Adoption of digital oilfields provides a tactical way to reduce operating expenses (OPEX), enhance
production visibility, and fortify data flows into financial reporting systems. Studies such as Azeez, et

https://aefunaijba.com


AEFUNAI Journal of Behavioural Accounting (JBA). Vol.1 No.1 , December 2025 All Rights Reserved. 2026 https://aefunaijba.com

Volume 1, No.1, December 2025

64

al (2023) emphasize that connecting digital systems with financial reporting platforms improves
timeliness, minimizes human errors, and boosts audit trail dependability.

Additionally, researchers contend that trustworthy production and operational data—which
digital technologies may greatly enhance—are crucial for correct financial reporting in the petroleum
industry (Wu et al, 2023). Digital oilfield infrastructures increase the reliability of financial statements
by reducing discrepancies related with manual field reporting through the automation of data
acquisition and simplification of accounting procedures. Policymakers, operators, and stakeholders
must comprehend how digital oilfield technologies affect cost efficiency and financial reporting
accuracy as Nigeria steps up attempts to draw investment through efficiency and transparency
programs.

This study consequently explores the extent to which Digital Oilfield Technologies contribute to
cost reduction and enhanced financial reporting accuracy in Nigeria’s upstream petroleum sector.
Additionally, it examines how digital transformation can improve corporate performance and
regulatory compliance while identifying major adoption impediments.

1.1 Statement of the Problem
Nigeria's upstream petroleum industry still suffers from high operating costs, frequent

production disruptions, and ineffective data management systems that impair decision-making, despite
notable global developments in digital oilfield technologies. Many operators still rely on manual
reporting systems, which raise the probability of errors, delays, and inconsistencies in financial
statements. The ongoing gap between field data and financial reporting platforms adds to erroneous
cost allocation, poor performance indicators, and diminished transparency. Additionally, the
widespread use of digital oilfield solutions is restricted by low technical capacity, cybersecurity
concerns, and insufficient investment in digital infrastructure. These difficulties erode investor
confidence and compromise Petroleum Industry Act regulatory compliance. Therefore, it is imperative
to investigate how digital oilfield technology might improve financial reporting accuracy and cost
effectiveness in Nigeria's upstream activities.

1.2 Objectives of the Study
The specific objectives of the study were to:
1. Assess the extent to which Digital Oilfield Technologies are adopted by upstream petroleum

operators in Nigeria.
2. Determine the impact of Digital Oilfield Technologies on cost efficiency, particularly in reducing

operational expenditures and production downtime.
3. Examine the effect of Digital Oilfield Technologies on the accuracy, timeliness, and reliability of

financial reporting in Nigeria’s upstream petroleum sector.

1.3 Research Questions
1. To what extent have Digital Oilfield Technologies been adopted by operators in Nigeria’s upstream

petroleum sector?
2. What impact do Digital Oilfield Technologies have on cost efficiency, particularly in reducing

operational costs and production downtime?
3. How do Digital Oilfield Technologies influence the accuracy, timeliness, and reliability of financial

reporting in the upstream petroleum industry?

1.4 Research Hypotheses
H1: Digital Oilfield Technologies have no significant effect on their level of adoption among upstream
petroleum operators in Nigeria.
H2: Digital Oilfield Technologies have no significant impact on cost efficiency in Nigeria’s upstream
petroleum sector.
H3: Digital Oilfield Technologies have no significant effect on the accuracy and reliability of financial
reporting among upstream petroleum operators in Nigeria.
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2. Review of Related Literature
2.1 Conceptual Review

2.1.1 Digital Oilfield Technologies (DOT)
Digital Oilfield Technologies refer to the integration of modern digital tools—such as real-time
monitoring systems, artificial intelligence, cloud computing, and digital twins—into upstream
petroleum operations to improve decision-making and operational efficiency. According to Meza et al.
(2024), these technologies offer predictive maintenance, optimized production, and enhanced data
visibility across drilling and extraction processes. According to Adewusi, Chikezie, and Eyo-Udo
(2023), DOT increases operational accuracy and responsiveness by automating procedures, which
lessens the need for manual data collection.

2.1.2 Cost Efficiency in Upstream Petroleum Operations
Reducing downtime, maximizing resource utilization, and decreasing operating expenditure (OPEX)
are all components of cost efficiency in the upstream industry. Udoh and Essien (2022) remarked that
Nigeria’s upstream operations confront chronic cost inflation due to aging infrastructure, production
disruptions, and operational inefficiencies. Digital Oilfield Technologies increase cost efficiency by
enabling automation, predictive analytics, and real-time optimization, which reduce unplanned
shutdowns and maintenance expenses (Odunayo, et al, 2023). Cost efficiency is essentially a measure
of how well oil and gas companies are able to produce the most at the lowest possible cost.

2.1.3 Financial Reporting Accuracy
The degree to which an organization's financial statements accurately depict its operations and
performance is known as financial reporting accuracy (Otekunrin, et al 2018; Edem, et al 2018).
Accuracy depends on data integrity, timeliness, and transparency, especially in data-intensive
industries like oil and gas. The quality of operational data, such as production volumes, asset
depreciation, and operational costs, has a significant impact on the accuracy of financial reporting in
upstream operations, which Digital Oilfield Technologies helps to improve through automation and
integrated data systems.

2.1.4 Relationship between Digital Oilfield Technologies and Cost Efficiency
Scholars commonly acknowledge a beneficial association between digitalization and cost efficiency.
By improving production schedules and minimizing downtime through predictive maintenance, digital
technologies improve operational performance. Meza et al. (2024) demonstrated that digital twins can

Figure 1: Conceptual Model for the Study

Source: Authors Conceptual Model, 2025
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replicate equipment behavior to prevent failures, thus saving maintenance expenses. Similarly, Davies,
et al (2021) stressed that real-time data analytics assist speedier decision-making, which eliminates
operational delays and wasteful expenses.

2.1.5 Relationship between Digital Oilfield Technologies and Financial Reporting
Accuracy

The accuracy of financial reporting increases when data from field operations is seamlessly linked
into accounting systems. Ayo and Ogunleye (2023) say that digital reporting platforms eliminate
human errors, boost timeliness, and strengthen audit trails. Additionally, Nwankwo and Okechukwu
(2021) contend that digital systems guarantee the accuracy and integrity of production data, which
serves as the foundation for cost allocation and revenue recognition. Therefore, Digital Oilfield
Technologies support more consistent and dependable financial reporting in the upstream petroleum
business.

2.2 Theoretical Review
2.2.1 Technology Acceptance Model (TAM)
Technology Acceptance Model (TAM) was propound by Davis (1986). The Technology Acceptance
Model assumes that technology acceptance is primarily driven by two key factors: Perceived
Usefulness (PU) and Perceived Ease of Use (PEOU). PEOU measures how easy a technology is for
users to use, whereas PU advises users to use a technology when they think it would enhance job
performance (Davis, 1989).
TAM is important because before petroleum companies adopt digital oilfield technologies for
increased cost efficiency and reporting accuracy in Nigeria's upstream sector, these technologies—such
as automated drilling systems, real-time monitoring tools, and digital sensors—must be seen as
practical and simple to use.

2.2.2 Resource-Based View (RBV) Theory
Resource-Based View (RBV) Theory was Propound by Wernerfelt (1984) and Barney (1991). The
RBV assumes that enterprises acquire sustainable competitive advantage from valuable, rare,
inimitable, and non-substitutable (VRIN) resources (Barney, 1991). When implemented well, digital
oilfield technologies become key internal resources that improve decision-making and operational
skills.
Digital technologies are essential resources for competitiveness in Nigeria's upstream petroleum
business because they increase production efficiency, lower operating costs, and improve data quality
for financial reporting.
The Technology Acceptance Model (TAM) serves as the basis for this study since users' opinions on
the practicality and usability of digital oilfield technologies within upstream petroleum operations play
a major influence in their acceptance and efficient use.

2.3 Empirical Review
Meza, Souza, Copetti, Sobral, Silva, Tammela, and Cardoso (2024) conducted a thorough

examination of tools, technologies, and frameworks for digital twins in the oil and gas sector. A
quantitative analysis was undertaken and analysis showed significant trends and patterns, showing a
growing interest and investment in this sector. A variety of development frameworks were also
identified by the qualitative research, highlighting the industry's transition to a more data-driven
strategy by utilizing cloud computing, IoT, and machine learning to build real-time models of physical
assets.

Anaba, Kess-Momoh and Ayodeji (2024) studied the substantial impact of digital technologies
such as automation, IoT, big data analytics, AI, and machine learning. It was observed that digital
transformation in the oil and gas industry brings comprehensive cost reduction techniques through
predictive maintenance, real-time monitoring, resource optimization, higher asset management with
digital twins, and improved safety measures. These solutions boost operational efficiency, eliminate
hazards, reduce downtime, and maximize resource use across the whole value chain.
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In order to obtain sufficient first-hand information, Balogun and Ayuba (2024) used the desk-top
review process by reviewing the body of existing literature on the Nigerian upstream petroleum sector
and revenue generation with accounting artificial intelligence system as a moderating variable.
Findings originating from the conceptual study show that oil and gas serve as a major source of
revenue for the Nigerian government, and as such, there should be enough responsibility for the
number of barrels extracted from the upstream exploration.

Bello (2024) explored digital transformation in the oil and gas business as an automating
regulatory compliance. The paper includes observations from pertinent case studies to provide practical
insights into how digital tools are revolutionizing regulatory compliance in the oil and gas industry.
These examples highlight the actual benefits of automation in real-world contexts, further confirming
the study's findings. These developments guarantee that technology plays a crucial part in fostering
innovation and excellent compliance in this crucial industry.

Mbatuegwu, Osongbule, and Levi (2025) investigated how artificial intelligence affected the
accuracy of financial reporting in Nigerian oil and gas firms. Adoption and increased reporting
accuracy were found to be strongly positively correlated in the mixed-methods study. The importance
in decreasing errors, enhancing compliance, and generating more accurate financial forecasts was clear.
However, difficulties were found, including high implementation costs, problems with data quality,
resistance to change, and a lack of knowledge.

Stephen (2025) critically investigates how digital transformation promotes more effective capital
expenditure tracking, optimizes project forecasts, and eliminates waste through data-informed
decision-making. Through in-depth case studies that cover upstream, middle, and downstream
applications, the paper illustrates concrete results like better document cooperation, predictive
maintenance savings, and improved sustainability cost reporting. The results confirm that companies
are better positioned to attain long-term efficiency, resilience, and competitive advantage in a shifting
energy landscape when they use digital finance with intentionality and agility.

2.4 Summary of Reviewed Literature
The studied literature highlighted that digital oilfield technologies are increasingly

revolutionizing operational activities in the upstream petroleum sector by strengthening real-time data
collecting, automation, and decision-making efficiency. Conceptual talks demonstrated that technology
such as sensors, predictive analytics, and integrated asset management greatly influence cost efficiency
and financial reporting accuracy. Theoretical insights from the Technology Acceptance Model and the
Resource-Based View stressed that technology adoption depended on perceived utility, simplicity of
use, and the strategic importance of technological resources. Empirical research further revealed that
digital innovations cut operating costs, minimize reporting errors, and promote transparency in oil and
gas operations in emerging nations. Overall, research indicates that Nigeria's upstream petroleum
industry may improve performance, accountability, and financial stability through the successful
implementation of digital oilfield technologies.

3. Methodology
3.1 Research Design
This study utilized a qualitative research strategy, focusing mostly on documentary and content
analytic methodologies.

3.2 Sources of Data
Peer-reviewed journal articles, industry reports, policy documents, publications from the petroleum
sector, and official records from regulatory organizations like the Nigerian National Petroleum
Company Limited (NNPCL) and the Nigerian Upstream Petroleum Regulatory Commission (NUPRC)
were among the secondary data sources used in the study.

3.3 Method of Data Collection
Documentary analysis functioned as the primary technique of data gathering for this study, keeping
with the proposed qualitative research design. In order to extract meaning, contextual understanding,

https://aefunaijba.com


AEFUNAI Journal of Behavioural Accounting (JBA). Vol.1 No.1 , December 2025 All Rights Reserved. 2026 https://aefunaijba.com

Volume 1, No.1, December 2025

68

and empirical evidence pertinent to the study problem, documentary analysis entails the methodical
investigation and interpretation of existing records.

3.4 Thematic Content Analysis
A thematic content analysis was performed to systematically explore patterns, themes, and

insights linked to the deployment of digital oilfield technologies, their influence on cost efficiency, and
their implications for financial reporting accuracy in Nigeria’s upstream petroleum sector. Because it
allows for a thorough analysis of expert analyses and documented data pertinent to technological
adoption and performance results in the industry, this approach was deemed appropriate.

3.5 Method of Data Analysis
The analytic process followed a systematic thematic approach, allowing for the identification of

recurring patterns, linkages, and insights across numerous document categories, including academic
publications, industry reports, regulatory documents, and media assessments. Graphical illustrations,
including charts and graphs, were used to deepen the clarity and credibility of the qualitative findings.

Table 1: Method of Data Collection and Analysis
Component Description

Type of Data Secondary data (scholarly articles, industry reports, policy documents,
regulatory publications, and official oil and gas records).

Data Sources Google Scholar, ResearchGate, NUPRC reports, NNPCL annual reports,
OECD and World Bank publications, and reputable petroleum industry
databases.

Data Collection
Method

Documentary analysis involving systematic identification, selection,
evaluation, and synthesis of relevant documents.

Data Collection
Tools

Document review checklist, relevance criteria matrix, and coding sheets for
organizing qualitative themes.

Data Analysis
Technique

Thematic content analysis used to identify patterns related to digital oilfield
technologies, cost efficiency, and financial reporting accuracy.

Analytical
Procedure

Coding of documents, theme generation, comparison of findings across
sources, and interpretation of emerging patterns.

Output of
Analysis

Thematic insights, synthesized interpretations, and evidence-based conclusions
on the impact of digital oilfield technologies.

Source: Authors Analysis and Adaptation (2025)

4. Results And Discussion
4.1 Digital Oilfield Technologies and Level of Adoption among Upstream Operators

Global industry studies indicate that over 78% of oil and gas businesses have implemented or
are investing in digital transformation solutions, reflecting a significant global trend toward automation
and real-time digital monitoring (Lindner, 2025). Evidence from Nigeria indicates that upstream
operators are gradually implementing digital oilfield tools like IoT-based well monitoring, cloud
analytics, and AI-driven surveillance systems; nevertheless, adoption is still unequal because of
infrastructure and regulatory limitations (Bona Fide Research, 2024). According to industry analysts,
digital technologies are becoming more and more crucial for enhancing operational dependability and
production efficiency in Nigeria's upstream sector (Obasi, 2021).

Despite challenges such as unstable power supply, limited ICT infrastructure, and a shortage of
skilled digital professionals, available reports suggest that digital oilfield technologies have a
significant positive effect on operators’ adoption levels and modernization decisions in Nigeria’s
upstream petroleum industry (Actual Market Research, 2024).
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Figure 2: Bar chart showing adoption scores for key digital oilfield themes in Nigeria’s
upstream sector

Source: Authors Analysis and Adaptation from Reviewed Documents (2025).

In line with industry findings that IoT and edge/cloud analytics are fundamental to digital oilfield
activities (PwC, 2024; Appstek, 2024), the chart in figure 2 above indicates that sensor/IoT
installations tend to be most generally embraced, followed by cloud analytics and predictive-
maintenance/AI.

The research that ties AI-driven predictive maintenance to lower downtime and cost savings in oil
and gas operations (Deloitte/industry evaluations; AIoT reviews) is reflected in the moderate grade for
predictive maintenance with AI.
Meza et al.'s (2024) finding that digital twins and large-scale ERP modernization are more complicated
and slower to install in upstream settings is consistent with the adoption lag of digital twins and
completes ERP/finance integration.

4.2 Digital Oilfield Technologies and Cost Efficiency in Nigeria’s Upstream Sector
Through predictive maintenance, real-time asset monitoring, and improved production processes,

digital oilfield technologies dramatically save operational costs, according to data from international
studies (Schlumberger, 2023). In Nigeria, operators utilizing digital technologies like as automated
well surveillance and remote operations have observed reductions in downtime and improvements in
equipment longevity, contributing to lower unit operating costs (Alao, et al 2024). According to market
studies, digital optimization can reduce operating costs by 10–25%, particularly in offshore settings
where human monitoring is expensive (Bona Fide Research, 2024).

Despite these improvements, high initial investment costs and insufficient ICT infrastructure in a
few of oilfields continue to limit cost efficiency (Dosumu, et al, 2024). Overall, results show that
Nigeria's upstream petroleum operators' cost efficiency is positively and significantly impacted by
digital oilfield technology.
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Figure 3: Showing Digital Oilfield Technologies and Cost Efficiency in Nigeria’s Upstream
Sector

Source: Authors Analysis and Adaptation from Reviewed Documents (2025).

The chart in Figure 3 indicates that predictive maintenance emerged as the most frequently
reported cost-efficiency mechanism, aligning with Meza et al. (2024), who found that digital twins
significantly reduce maintenance costs and operational downtime. Real-time monitoring followed
closely, supporting Bello (2024), who noted that live digital tracking minimizes compliance delays and
associated expenses. Automation of workflows also featured prominently, consistent with Balogun and
Ayuba (2024), who argued that automated systems reduce manual errors and processing costs.
Integrated asset management appeared as a key theme, reinforcing Adebayo, Hassan, and Okoro’s
(2020) assertion that integrated digital systems optimize asset utilization and lower operating costs.
Finally, AI-driven drilling optimization ranked least but remained important, reflecting the findings of
Anaba, Kess-Momoh, and Ayodeji (2024), who showed that AI improves drilling precision and
reduces wasteful expenditure.

4.3 Digital Oilfield Technologies and Financial Reporting Accuracy
Digital oilfield technologies also boost financial reporting accuracy by delivering real-time

production data, automated field measurements, and enhanced reservoir performance tracking (PwC,
2022). Operators in Nigeria have decreased manual reporting mistakes and increased cost transparency
by using digital metering, cloud-based accounting systems, and linked production databases (Ndakutigi
& Okoroigwe, 2025). Research indicates that digital data capturing enhances audit trails and facilitates
adherence to global reporting requirements, particularly in intricate upstream activities. For certain
operators, however, complete reporting accuracy is still hampered by low digital literacy and
difficulties with data integration.

Overall, existing data demonstrates that digital technologies considerably increase the
dependability, timeliness, and accuracy of financial reporting across Nigeria’s upstream petroleum
sector.
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Figure 4: Showing Digital Oilfield Technologies and Financial Reporting Accuracy

Source: Authors Analysis and Adaptation from Reviewed Documents (2025).

Findings in figure 4 show that digital oilfield technologies significantly enhance financial
reporting accuracy among upstream petroleum operators in Nigeria. The study noted that automation
reduces human errors, which aligns with Bello (2024). Real-time digital data improves the speed and
reliability of financial statements, supporting Stephen’s (2025) findings. Enhanced audit trails
strengthen transparency and traceability, consistent with Meza et al. (2024). Integrated reporting
platforms minimize reconciliation errors, echoing Adebayo, Hassan and Okoro (2020). Finally, the use
of AI tools improves early detection of irregularities, which is in line with Agim, Osongbule and
Maimako (2025).

5. Conclusion And Recommendations
5.1 Conclusion

Nigeria's upstream petroleum industry is increasingly and significantly impacted by digital
oilfield technology. Global trends and the demand for operational efficiency are driving an increase in
adoption. Findings reveal that digital technologies increase cost efficiency by minimizing downtime,
improving output, and cutting operating expenditures. Additionally, they strengthen audit trails,
automated measuring systems, and real-time data collection to increase the accuracy of financial
reporting. Digital oilfield technologies continue to be essential tools for modernizing upstream
operations in Nigeria, despite obstacles including talent shortages, regulatory delays, and infrastructure
limitations.

5.2 Recommendations
1. Expand ICT and power infrastructure in oil-producing regions to support real-time digital

operations.
2. Strengthen regulatory frameworks to encourage digital compliance, reporting transparency, and

data integrity.
3. Provide digital skills training for petroleum engineers, accountants, and field operators to enhance

adoption and usage.
4. Encourage public–private partnerships to reduce the high cost of digital technology deployment.
5. Mandate digital metering and automated reporting for upstream operators to enhance financial

reporting accuracy.
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