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Abstract 
Tax compliance and Value-Added Tax (VAT) management are critical components of financial 

reporting in the oil and gas industry, given its complex regulatory landscape, cross-border 

transactions, and high-value capital investments. Failure to comply with tax regulations can 

result in severe financial penalties, legal risks, and operational inefficiencies. This paper 

presents a structured framework for developing a tax compliance and VAT management system 

tailored to oil and gas operations, ensuring financial accuracy, regulatory adherence, and 

enhanced reporting efficiency. The proposed framework integrates automation, data analytics, 

and artificial intelligence (AI) to optimize tax processes, reduce errors, and improve compliance. 

AI-driven tax engines process real-time financial data, identify tax liabilities, and generate 

accurate VAT reports, minimizing manual intervention. Blockchain technology is incorporated 

to enhance transparency in financial transactions, preventing tax fraud and ensuring secure data 

management. Additionally, predictive analytics is utilized to assess potential tax risks, enabling 

proactive financial planning. A key feature of this framework is its ability to harmonize tax 

compliance across multiple jurisdictions, addressing the complexities of global oil and gas 

operations. By implementing standardized tax reporting mechanisms and real-time monitoring 

systems, companies can ensure adherence to evolving tax regulations and mitigate financial 

risks. The model also emphasizes strategic VAT recovery and optimization, enabling firms to 

reclaim eligible tax credits and improve cash flow efficiency. Furthermore, regulatory 

compliance modules are embedded within the system to align with international tax laws, 

including OECD guidelines, IFRS standards, and country-specific VAT policies. The 

framework also promotes seamless integration with enterprise resource planning (ERP) 

systems, allowing efficient data exchange and reducing reporting discrepancies. The study 

underscores the significance of digital transformation in tax compliance and financial reporting. 

By adopting a technology-driven approach, oil and gas companies can enhance tax governance, 

reduce operational costs, and improve audit readiness. Future research will focus on refining AI 

algorithms for enhanced tax prediction, exploring the role of big data in tax analytics, and 

expanding the framework’s applicability across different energy sectors. 
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1. Introduction 

Tax compliance and VAT management play a pivotal role in the financial health and operational transparency of the oil and gas 

industry. Given the capital-intensive and transnational nature of oil and gas operations, companies are subject to an intricate web 

of tax regimes, including corporate income tax, withholding tax, royalties, and value-added tax (VAT) (Adewale, et al., 2024, 

Bristol-Alagbariya, Ayanponle & Ogedengbe, 2024, Kuteesa, Akpuokwe & Udeh, 2024). These obligations vary across 

jurisdictions and are often influenced by shifting fiscal policies, bilateral agreements, and local content requirements.  

https://doi.org/10.54660/IJSSER.2024.3.1.230-250
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As such, developing a structured and efficient tax compliance 

and VAT management framework is essential for ensuring 

that oil and gas firms meet their statutory obligations while 

optimizing tax efficiency across their operations. 

Accurate financial reporting is at the core of regulatory 

adherence in the oil and gas sector. With regulatory bodies 

and stakeholders demanding greater transparency and 

accountability, robust financial reporting ensures that all tax-

related transactions are properly documented, audited, and 

disclosed. Misreporting or delays in tax filings can result in 

hefty penalties, reputational damage, and operational 

disruptions (Abbey, et al., 2024, Chumie, et al., 2024, 

Ikemba, Akinsooto & Ogundipe, 2024). Moreover, with 

increased global scrutiny around base erosion and profit 

shifting (BEPS), oil and gas companies are under pressure to 

demonstrate compliance with international tax standards, 

further emphasizing the need for a harmonized and reliable 

reporting framework. 

However, managing tax compliance in this sector is fraught 

with challenges. The industry’s cross-border nature means 

companies often operate in multiple tax jurisdictions, each 

with its own legal framework, tax incentives, and filing 

requirements. These inconsistencies can create significant 

risks in the interpretation and application of tax laws. 

Additionally, the complexity of joint ventures, production 

sharing contracts, and transfer pricing further complicates 

VAT and tax obligations, making it difficult to standardize 

tax practices across the organization (Adewumi, et al., 2024, 

Dada, et al., 2024, Igwe, Eyo-Udo & Stephen, 2024, 

Nwokediegwu, et al., 2024). Frequent policy changes, 

evolving compliance thresholds, and limited coordination 

between tax authorities across borders also contribute to an 

unpredictable and high-risk compliance environment. 

This study aims to develop a comprehensive tax compliance 

and VAT management framework specifically tailored to the 

oil and gas industry. The objective is to streamline financial 

reporting, enhance tax efficiency, reduce compliance risks, 

and facilitate transparency in multi-jurisdictional operations. 

By integrating technology, policy harmonization, and 

strategic tax planning, the proposed framework seeks to 

provide a practical and scalable solution for oil and gas 

companies navigating the complex global tax landscape 

(Bristol-Alagbariya, Ayanponle & Ogedengbe, 2022, 

Ikemba, 2022). 

 

2. Methodology 
This study adopts a PRISMA-guided systematic approach to 

develop a comprehensive Oil and Gas Taxation and Value-

Added Tax (VAT) framework tailored for hydrocarbon-

producing regions. The methodology integrates a four-phase 

process—Identification, Screening, Eligibility, and 

Inclusion—designed to ensure an evidence-based, robust, 

and adaptable fiscal policy framework. 

A comprehensive search was conducted across multiple 

databases and institutional repositories, including 

government portals, tax policy archives, energy law journals, 

and financial databases such as OECD Tax Policy Platform, 

World Bank Data, IEA Reports, IMF Country Reports, and 

Scopus-indexed journals. The goal was to identify existing 

tax regimes, VAT structures, exemptions, and fiscal 

instruments in oil and gas economies. Keywords used 

included: “oil and gas taxation,” “resource-based VAT,” 

“hydrocarbon fiscal regime,” “tax incentives,” “fiscal 

sustainability,” and “international best practices.” Grey 

literature and policy briefs from multilateral institutions and 

tax justice networks were also considered. 

Duplicate records were removed, and the initial list of over 

250 documents was narrowed down by reviewing titles and 

abstracts for relevance to upstream and downstream oil and 

gas taxation and VAT policies. Studies and reports not 

focused on extractive industries, energy-specific tax policies, 

or VAT in natural resource contexts were excluded. 

Screening was conducted by two independent reviewers to 

enhance objectivity and ensure alignment with the study 

objectives. 

Full texts of 78 shortlisted publications were assessed against 

predefined inclusion criteria: relevance to oil and gas 

producing countries or regions; clarity on tax/VAT policy 

instruments and their implementation outcomes; availability 

of empirical data or legal frameworks; and contextual 

application to resource-dependent economies. Frameworks 

focused solely on corporate taxation, without extractive or 

VAT components, were excluded. Legal documents, fiscal 

codes, and country-specific tax reform case studies were 

prioritized. 

A final selection of 36 publications, reports, and policy 

models formed the basis of the synthesized framework. These 

included fiscal policy guidelines from the IMF, taxation 

modules from the Extractive Industries Transparency 

Initiative (EITI), and VAT models adapted from countries 

such as Norway, Nigeria, Brazil, and the United Arab 

Emirates. 

The selected resources were analyzed using thematic coding 

to extract key variables such as royalty structures and tax 

rates, VAT applicability and exemptions, local content tax 

incentives, compliance mechanisms and administrative 

capacity, and revenue sharing models. Findings were mapped 

to a logic model which guided the development of a modular 

and scalable taxation and VAT framework, emphasizing 

transparency, revenue optimization, and ease of 

implementation. 
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Fig 1: PRISMA Flow chart of the study methodology 
 

2.1 Challenges in tax compliance and VAT management 

in oil and gas operations 
The oil and gas industry operates in a uniquely complex 

environment, often spanning multiple jurisdictions with 

varying fiscal regimes, tax laws, and regulatory expectations. 

These characteristics present significant challenges in 

managing tax compliance and value-added tax (VAT) 

obligations, making the development of a comprehensive tax 

compliance and VAT management framework both critical 

and difficult (Adetumi, et al., 2024, Daniel, et al., 2024, 

Iriogbe, Ebeh & Onita, 2024, Odionu, Bristol-Alagbariya & 

Okon, 2024). Inconsistent tax structures, operational 

intricacies, and evolving regulations place a considerable 

burden on oil and gas companies, often resulting in 

inefficiencies, elevated risk of financial penalties, and 

concerns around transparency and fraud. Understanding 

these challenges is essential to creating a framework that is 

not only effective in achieving compliance but also efficient 

in managing costs and enhancing financial reporting 

accuracy. Figure 2 shows a conceptual framework of tax 

knowledge presented by Wassermann & Bornman, 2020. 

 

 
 

Fig 2: A conceptual framework of tax knowledge (Wassermann & Bornman, 2020). 
 

One of the most prominent challenges stems from the 

complexity of tax structures and regulatory variations across 

jurisdictions. Oil and gas operations are typically 

transnational, involving upstream, midstream, and 

downstream activities in different countries—each with its 

own tax rules, incentive schemes, and compliance deadlines 

(Adewale, Olorunyomi & Odonkor, 2021, Dirlikov, et al., 

2021, Jessa, 2017). These include corporate income taxes, 

VAT, royalties, import duties, withholding taxes, and sector-

specific levies. Additionally, certain regions may implement 

production sharing contracts or service agreements that 

require bespoke tax treatments. Navigating this fragmented 

tax landscape requires deep, localized tax expertise and 

constant monitoring of changes in legislation. Even within a 

single jurisdiction, tax laws may differ depending on the type 

of activity (exploration vs. production), ownership structure, 
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or partnership agreements, further complicating compliance 

efforts (Adewale, et al., 2024, Daudu, et al., 2024, Ikemba, et 

al., 2024, Nwaozomudoh, et al., 2024). This tax 

heterogeneity significantly increases the risk of errors in 

reporting and makes it challenging to maintain a uniform tax 

strategy across the organization. 

Non-compliance with tax and VAT regulations can lead to 

severe financial penalties and legal risks. Governments are 

increasingly vigilant in enforcing tax laws, especially in the 

oil and gas sector, which often forms a significant part of 

national revenues. Non-compliance, whether due to oversight 

or intentional misreporting, can result in fines, back taxes, 

interest charges, and in extreme cases, criminal liability for 

company executives (Adefila, et al., 2023, Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2023). Additionally, 

disputes with tax authorities can lead to protracted audits, 

litigation, or reputational damage that affects stakeholder 

confidence and operational continuity. In countries with high 

regulatory scrutiny or frequent changes to fiscal terms, 

companies may face retroactive tax assessments or unclear 

interpretations of VAT exemptions and zero-rated supplies, 

further increasing the risk of non-compliance. The threat of 

such outcomes necessitates the implementation of a highly 

robust and responsive tax framework. 

Manual processes in tax reporting and reconciliation 

represent another major source of inefficiency and error. 

Despite advances in digital finance systems, many oil and gas 

companies still rely on partially manual processes to prepare 

tax returns, reconcile accounts, and compile supporting 

documentation. These processes are time-consuming, labor-

intensive, and prone to human error. In large-scale 

operations, which generate a high volume of invoices, cross-

border transactions, and intercompany transfers, manual 

reconciliation becomes even more complex and error-prone 

(Adewumi, et al., 2024, Bristol-Alagbariya, Ayanponle & 

Ogedengbe, 2024). Discrepancies in tax entries, duplicated or 

missing invoices, and inconsistent reporting across business 

units can lead to incorrect VAT filings and delayed 

compliance. The lack of integrated financial systems across 

departments and regions further hinders real-time visibility 

into tax positions, making it difficult to detect anomalies or 

optimize tax treatment proactively. These inefficiencies not 

only increase operational costs but also delay the preparation 

of accurate and timely financial statements, which are 

essential for regulatory submissions and investor reporting 

(Adewale, et al., 2024, Dada, et al., 2024, Igwe, Eyo-Udo & 

Stephen, 2024). Alabede, Zainal Affrin & Md Idris, 2011, 

presented research framework of tax compliance behaviour 

as shown in figure 3. 

 

 
 

Fig 3: The research framework of tax compliance behaviour (Alabede, Zainal Affrin & Md Idris, 2011). 
 

VAT recovery and optimization pose unique challenges in 

the oil and gas sector due to the diverse nature of operations 

and the varying tax treatments applied to different goods and 

services. In many jurisdictions, oil and gas companies incur 

significant VAT on capital expenditures, imports, logistics 

services, and subcontractor invoices. While this input VAT is 

often recoverable, the process is complicated by local rules 

regarding eligibility, documentation requirements, and 

refund procedures (Adebisi, et al., 2023, Daramola, et al., 

2023, Fredson, et al., 2023). For instance, some countries 

may disallow VAT recovery on specific categories of 

expenses, or impose restrictions on refund timelines, thereby 

impacting cash flow. In cross-border transactions, 

mismatches in VAT rates or non-alignment between import 

VAT and customs duties can create unrecoverable VAT 

balances (Adewumi, et al., 2024, Daniel, et al., 2024, Iriogbe, 

Ebeh & Onita, 2024). Additionally, the classification of 

supplies—whether taxable, exempt, or zero-rated—may vary 

by jurisdiction and project phase, further complicating VAT 

treatment. As a result, many companies end up leaving 

substantial amounts of VAT unrecovered due to 

administrative bottlenecks, compliance uncertainty, or lack 

of coordination between procurement, finance, and tax teams. 

The absence of a streamlined and centralized VAT recovery 

process represents a major lost opportunity for cost 

optimization. 

Another critical issue is the elevated risk of fraud and the 

growing concern over financial transparency. Given the scale 

and complexity of transactions in oil and gas projects, tax 

fraud—whether by internal actors or external vendors—

poses a significant threat. Fake invoicing, inflated 

procurement costs, misclassification of transactions, and 

ghost vendors are all potential sources of VAT leakage or 

fraudulent claims (Adewale, et al., 2024, Durojaiye, Ewim & 

Igwe, 2024, Kuteesa, Akpuokwe & Udeh, 2024). In 

jurisdictions with weak enforcement mechanisms, 

opportunities for manipulation are even greater. Furthermore, 

joint ventures and partnerships with multiple stakeholders 

can create accountability gaps, making it difficult to verify 

tax compliance across the value chain. Without robust 

internal controls, audit trails, and digital verification tools, 

companies expose themselves to both financial losses and 

regulatory sanctions. In recent years, tax authorities have 

adopted stricter audit procedures and electronic invoicing 

mandates to combat such risks. However, the onus remains 

on companies to establish transparent processes, conduct 

regular compliance audits, and deploy fraud detection tools 

within their tax management systems (Adekuajo, et al., 2023, 

Bristol-Alagbariya, Ayanponle & Ogedengbe, 2023). 

Research design of Value Added Tax compliance, and Small 

and Medium Enterprises (SMEs) presented by Ojo & Shittu, 

2023, is shown in figure 4. 
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Fig 4: Research design of Value Added Tax compliance, and Small and Medium Enterprises (SMEs) (Ojo & Shittu, 2023). 
 

The challenges highlighted above demonstrate that tax 

compliance and VAT management in oil and gas operations 

go far beyond routine accounting practices. They involve 

complex legal interpretations, continuous risk management, 

process automation, and strategic alignment across multiple 

business units and geographies. The absence of a unified, 

tech-enabled framework to address these challenges can 

result in significant inefficiencies, financial exposure, and 

compliance failures (Adebayo, Paul & Eyo-Udo, 2024, 

Egbuhuzor, 2024, Jessa, 2024, Nwaozomudoh, et al., 2024). 

As oil and gas companies continue to operate under 

increasing regulatory pressure and scrutiny from 

stakeholders, the development and adoption of a streamlined 

tax compliance and VAT management framework become 

imperative. 

A future-focused framework must therefore be designed to 

account for these unique challenges. It should provide 

mechanisms to standardize tax reporting across jurisdictions 

while allowing for customization based on local laws. It must 

integrate automation to minimize manual processes, reduce 

errors, and enhance efficiency. It should include clear 

protocols for VAT recovery, with built-in validations and 

documentation tracking to improve refund rates. Most 

importantly, it should incorporate real-time monitoring, fraud 

detection, and audit capabilities to enhance transparency and 

control (Adaga, et al., 2023, Fiemotongha, et al., 2023). Only 

by addressing the full spectrum of these challenges can oil 

and gas companies build a resilient and compliant tax 

infrastructure that supports accurate financial reporting and 

long-term operational success. 

 

2.2 Conceptual framework for tax compliance and VAT 

management 
In the rapidly evolving landscape of global oil and gas 

operations, tax compliance and VAT management have 

become increasingly complex, given the multi-jurisdictional 

reach and regulatory intricacies that define the sector. These 

complexities necessitate a conceptual framework that is not 

only responsive to existing tax rules but also adaptive to 

technological innovations and predictive capabilities 

(Adesina, Iyelolu & Paul, 2024, Daudu, et al., 2024, 

Komolafe, et al., 2024, Odionu, Bristol-Alagbariya & Okon, 

2024). A well-structured tax compliance and VAT 

management framework can serve as a strategic enabler for 

organizations seeking to streamline financial reporting, 

mitigate compliance risks, and optimize tax-related cash 

flows. By incorporating automation, artificial intelligence 

(AI), blockchain, predictive analytics, and standardized 

global reporting protocols, the framework proposed here lays 

the foundation for a more intelligent, secure, and efficient 

approach to managing tax obligations in oil and gas 

operations. 

The integration of automation and AI represents the 

cornerstone of modern tax processing within this framework. 

In traditional setups, tax compliance tasks such as data entry, 

transaction categorization, VAT calculations, and filing 

returns are often carried out manually, making them 

vulnerable to human error and inefficiencies. Automation 

enables the seamless processing of large volumes of tax data 

by eliminating redundancies, ensuring consistency in 

reporting, and significantly reducing processing time 

(Adewale, et al., 2024, Bristol-Alagbariya, Ayanponle & 

Ogedengbe, 2024, Nwokediegwu, et al., 2024). AI 

complements this by introducing intelligence into these 

automated processes. Through machine learning algorithms, 

AI systems can analyze patterns in historical data, interpret 

tax regulations across jurisdictions, and apply appropriate tax 

treatments to different transaction types. For instance, AI can 

differentiate between taxable and non-taxable supplies, apply 

varying VAT rates based on jurisdictional rules, and flag 

anomalies or inconsistencies for further review (Adefemi, et 

al., 2024, Bello, et al., 2024, Ikemba, et al., 2024, 

Nwaozomudoh, et al., 2024). Furthermore, AI tools can 

dynamically update tax calculation rules in line with 

legislative changes, reducing the burden on finance teams and 

ensuring up-to-date compliance across global operations. 

Beyond automation and AI, blockchain technology plays a 

pivotal role in enhancing the security and transparency of tax 

reporting. In the oil and gas industry, which involves a 

multitude of contractors, suppliers, and regulatory agencies, 

maintaining a single source of truth for financial and tax 

transactions is critical. Blockchain provides a decentralized 

ledger that records transactions in a tamper-proof manner, 

making it possible to track the origin, flow, and application 
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of each transaction in real time (Adewoyin, 2021, Bidemi, et 

al., 2021, Ikemba & Okoro, 2009, Odio, et al., 2021). For tax 

compliance, this means every invoice, payment, or tax 

remittance is verifiable and immutable. In VAT management, 

blockchain can be used to authenticate VAT-related 

documents and reconcile them across trading partners and 

jurisdictions without discrepancies. The technology also 

facilitates the creation of smart contracts—self-executing 

agreements with embedded tax conditions—that can 

automate tax remittances upon the fulfillment of contractual 

obligations. This not only ensures timely compliance but also 

fosters trust between stakeholders by minimizing the 

possibility of fraud and error (Adewumi, et al., 2023, Basiru, 

et al., 2023, Jessa, 2023). Additionally, blockchain allows tax 

authorities to access pre-validated, real-time financial data, 

streamlining audits and reducing administrative overhead for 

companies. 

Predictive analytics further enhances the robustness of the 

framework by enabling proactive tax planning and risk 

assessment. Traditionally, tax planning has been reactive, 

responding to audits, changes in legislation, or periodic 

financial close processes. Predictive analytics shifts this 

paradigm by analyzing historical data, identifying risk 

indicators, and forecasting potential compliance issues before 

they materialize (Adewale, et al., 2022, Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2022). For example, companies 

can use predictive models to simulate the tax impact of new 

projects, foreign exchange fluctuations, or commodity price 

changes. This allows them to evaluate various scenarios, 

understand their tax implications, and make informed 

strategic decisions. Predictive analytics can also detect 

patterns that precede tax non-compliance or missed VAT 

recovery opportunities, such as recurring invoice mismatches 

or unusual transaction timings (Adetumi, et al., 2024, 

Daramola, et al., 2024, Iriogbe, Ebeh & Onita, 2024). By 

flagging these risks early, companies can implement 

corrective actions, adjust internal controls, or engage tax 

advisors in time to prevent negative outcomes. In this way, 

predictive analytics moves tax management from a tactical 

necessity to a strategic function that supports broader 

financial planning and corporate governance. 

To support multinational operations effectively, the 

framework promotes standardized tax reporting mechanisms 

across jurisdictions. One of the key challenges in global oil 

and gas operations is the variation in tax codes, reporting 

formats, and filing timelines among different countries. 

These inconsistencies often lead to duplicated efforts, 

misinterpretations, and non-compliance (Adewoyin, 2022, 

Bristol-Alagbariya, Ayanponle & Ogedengbe, 2022). By 

implementing standardized reporting templates, taxonomies, 

and compliance workflows, organizations can ensure 

consistency, accuracy, and comparability across their global 

tax reports. This standardization is particularly critical for 

consolidated financial reporting, where discrepancies in local 

tax reports can undermine the integrity of group-level 

disclosures. Moreover, standardization facilitates the 

centralization of tax functions—such as through shared 

service centers or global tax hubs—which can enhance 

efficiency, reduce costs, and ensure consistent application of 

tax policies (Adewumi, et al., 2024, Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2024, Ofodile, et al., 2024). 

Leveraging global tax engines and centralized databases, 

companies can automate cross-border VAT reconciliations, 

apply uniform logic for tax coding, and maintain a clear audit 

trail for each jurisdiction, making compliance easier and 

more robust. 

Another integral component of the conceptual framework is 

the strategic recovery of VAT to improve cash flow 

optimization. In oil and gas projects, substantial amounts of 

VAT are incurred on capital expenditures, imported goods, 

and third-party services. Without a structured mechanism for 

reclaiming this VAT, companies may suffer from significant 

cash flow constraints, especially during project ramp-up 

phases (Adewale, et al., 2024, Durojaiye, Ewim & Igwe, 

2024, Kuteesa, Akpuokwe & Udeh, 2024). The framework 

addresses this by incorporating tools and processes that 

facilitate the real-time tracking of input VAT, ensure the 

availability of compliant documentation, and automate the 

filing of VAT refund claims. AI algorithms can evaluate the 

eligibility of VAT across different cost categories, flag 

expenses that are at risk of being unrecoverable, and suggest 

optimal procurement or structuring strategies to improve 

VAT efficiency. Moreover, centralized VAT dashboards 

provide visibility into recovery timelines, outstanding claims, 

and refund performance across jurisdictions, enabling tax 

teams to identify bottlenecks and escalate claims when 

necessary (Adefila, et al., 2024, Ejike & Abhulimen, 2024, 

Jessa & Ajidahun, 2024). These efficiencies not only 

accelerate the recovery of funds but also contribute to 

stronger liquidity management and project financial stability. 

In combining these technological and procedural elements, 

the conceptual framework fosters a future-ready tax 

environment that addresses the operational, regulatory, and 

financial realities of the oil and gas industry. The integration 

of automation and AI reduces reliance on manual processing 

and enhances accuracy, while blockchain ensures that all 

transactions are secure, transparent, and easily auditable 

(Adewuyi, et al., 2024, Egbuhuzor, et al., 2024, Iriogbe, Ebeh 

& Onita, 2024). Predictive analytics supports foresight and 

strategic planning, enabling companies to navigate complex 

tax landscapes with confidence. Standardized reporting 

mechanisms promote uniformity and compliance across 

global operations, while efficient VAT recovery contributes 

directly to improved cash flows and project viability. This 

comprehensive, integrated approach ensures that tax 

compliance and VAT management are not treated as isolated 

accounting tasks, but as essential components of a broader 

financial and operational strategy (Adewale, et al., 2024, 

Eleogu, et al., 2024, Igwe, Eyo-Udo & Stephen, 2024). 

Ultimately, the successful implementation of this framework 

depends on strong leadership, cross-functional collaboration, 

and investment in digital infrastructure. Tax professionals, 

finance teams, IT departments, and external advisors must 

work together to ensure seamless integration, ongoing 

compliance, and continuous improvement. By adopting this 

framework, oil and gas companies can not only meet their 

immediate tax obligations but also enhance their overall 

financial governance, stakeholder trust, and strategic 

resilience in an increasingly complex global environment 

(Adekoya, et al., 2024, Elugbaju, Okeke & Alabi, 2024). 

 

2.3 Methodological Approach 
Developing a robust and responsive tax compliance and VAT 

management framework for oil and gas operations requires a 

comprehensive methodological approach that is rooted in 

data accuracy, automation, digital integration, and intelligent 
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analysis. Given the scale, complexity, and regulatory 

diversity of the oil and gas sector, the methodology must 

ensure not only compliance with domestic and international 

tax laws but also facilitate transparent, streamlined, and real-

time financial reporting (Abhulimen & Ejike, 2024, Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2024, Odonkor, et al., 

2024). A technology-driven approach that combines 

structured data collection, AI-powered automation, 

blockchain-enabled documentation, enterprise system 

integration, and advanced predictive models provides the 

most efficient and future-oriented solution. 

The foundation of the methodology begins with the 

systematic collection of data from financial transactions and 

historical tax records. Oil and gas companies generate an 

enormous volume of financial data daily, spanning 

procurement, logistics, payroll, capital projects, 

intercompany transfers, and revenue from energy sales. 

These records carry the necessary details for determining tax 

liabilities, including invoice values, VAT rates, applicable 

tax codes, tax jurisdictions, supplier statuses, and tax-exempt 

items (Achumie, et al., 2022, Egbuhuzor, et al., 2022). 

Historical tax records—such as prior returns, refund claims, 

audit reports, and penalty notices—offer insights into past 

compliance behaviors, risk exposure, and common sources of 

discrepancies. Collecting, cleansing, and structuring this data 

into a centralized repository forms the backbone of the entire 

framework. This data must be standardized across business 

units and regions to ensure consistency, accuracy, and 

comparability (Adewale, et al., 2022, Basiru, et al., 2022). 

Effective data governance policies and data quality control 

mechanisms must be established to maintain the integrity of 

the information that will feed into advanced tax management 

tools. 

Once a reliable data foundation is in place, the next critical 

step is the deployment of AI-driven tax engines capable of 

automating VAT calculations and conducting compliance 

checks across multiple jurisdictions. These engines are 

programmed with the latest VAT rules, exemptions, and 

compliance parameters specific to each tax authority relevant 

to the company’s operations (Adetumi, et al., 2024, Eghaghe, 

et al., 2024, Igwe, et al., 2024, Ngodoo, et al., 2024). As new 

transactions are recorded in the financial system, the AI 

engine automatically determines the applicable tax 

treatment—calculating output and input VAT, identifying 

zero-rated or exempt items, and flagging transactions that fall 

outside normal parameters. The engine also generates tax 

reports and simulates returns for pre-submission validation. 

The automation not only enhances the speed and accuracy of 

VAT calculation but also ensures that tax treatment is 

consistently applied, regardless of the operational location 

(Adigun, et al., 2024, Ejike & Abhulimen, 2024, Iriogbe, 

Ebeh & Onita, 2024). AI-based systems are dynamic, 

meaning they can adapt to regulatory changes in real time and 

reduce the lag between legislative updates and compliance 

implementation. Additionally, the system can be configured 

to handle complex transaction types typical of oil and gas 

operations, such as transfer pricing, joint venture cost 

sharing, and cross-border equipment leasing. 

To enhance the trustworthiness and auditability of tax-related 

documentation, blockchain-based technologies are employed 

as a safeguard against fraud and as a platform for enhanced 

transparency. Blockchain serves as a decentralized ledger 

that records every tax-relevant transaction—such as invoice 

issuances, contract payments, VAT submissions, and 

customs declarations—in an immutable and verifiable format 

(Adewale, et al., 2024, Elufioye, et al., 2024, Kokogho, et al., 

2024, Ofodile, et al., 2024). Each transaction is timestamped, 

encrypted, and appended to a chain of prior entries, ensuring 

traceability and preventing unauthorized alterations. For oil 

and gas operations, where multiple vendors, contractors, and 

regulators are involved, blockchain offers a single source of 

truth that can be accessed by authorized stakeholders. This 

prevents the submission of duplicate or false invoices, 

ensures the integrity of documentation for VAT recovery 

claims, and facilitates real-time validation of tax compliance 

by external auditors and tax authorities (Abiola, Okeke & 

Ajani, 2024, Etukudoh, et al., 2024, Kuteesa, Akpuokwe & 

Udeh, 2024). Smart contracts built on blockchain platforms 

can be programmed to enforce VAT withholding or trigger 

payments upon the completion of regulatory checks, 

automating parts of the compliance process while minimizing 

human intervention and manipulation risks. 

Integration with Enterprise Resource Planning (ERP) 

systems forms another methodological pillar, enabling 

seamless tax reporting and reconciliation across business 

functions. ERP platforms such as SAP, Oracle, and Microsoft 

Dynamics are the primary systems used by oil and gas 

companies to manage procurement, finance, inventory, and 

asset lifecycles. Embedding tax compliance functionalities 

within these platforms ensures that tax data is captured at the 

source—during procurement, sales, asset acquisition, or 

expense processing—without requiring redundant data entry 

or separate systems (Abhulimen & Ejike, 2024, Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2024). Integration 

ensures that tax rules are applied in real-time during 

transactions and that tax entries are automatically posted to 

the correct accounts. This approach enables the continuous 

generation of VAT reports, general ledger reconciliation, and 

audit trails. Moreover, by linking ERP systems with external 

regulatory portals, companies can automate the filing of VAT 

returns and remittance of taxes to government agencies. This 

level of integration reduces delays, eliminates manual 

reconciliations, and ensures synchronization between 

financial reporting and tax compliance, resulting in more 

accurate, timely, and efficient tax submissions (Adebisi, et 

al., 2023, Bristol-Alagbariya, Ayanponle & Ogedengbe, 

2023). 

Building on this infrastructure, machine learning models are 

used for advanced tax risk prediction and scenario analysis. 

These models analyze historical transaction patterns, 

compliance records, audit findings, and regulatory trends to 

identify potential risk indicators and forecast future tax 

liabilities. Machine learning can detect irregular transaction 

clusters, unusual tax rate applications, or missing 

documentation that may signal fraud, misclassification, or 

non-compliance (Adewale, et al., 2024, Ewim, et al., 2024, 

Igwe, Eyo-Udo & Stephen, 2024, Odonkor, et al., 2024). 

Over time, the system becomes smarter by learning from 

flagged cases, audit resolutions, and feedback loops from 

compliance teams. In addition to risk detection, scenario 

analysis enables tax teams to simulate the financial impact of 

hypothetical regulatory changes, operational shifts, or 

economic events. For instance, the company can model how 

a new VAT rate in a host country would affect cash flow, or 

what impact a change in input VAT recovery rules would 

have on a new capital investment (Adefila, et al., 2024, 
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Eziamaka, Odonkor & Akinsulire, 2024, Muyiwa-Ajayi, 

Augoye & Sobowale, 2024). These insights support proactive 

decision-making and contingency planning, aligning tax 

strategy with broader corporate goals. 

Throughout this methodological approach, cross-functional 

collaboration is essential. Tax teams, finance departments, IT 

units, operations managers, and external consultants must 

work together to align tax objectives with operational 

realities and system capabilities. The implementation process 

includes designing a detailed taxonomy of tax codes, 

customizing workflows to reflect jurisdictional requirements, 

establishing approval hierarchies, and training staff on 

system usage (Bristol-Alagbariya, Ayanponle & Ogedengbe, 

2022, Nwaimo, Adewumi & Ajiga, 2022). It also involves 

conducting user acceptance testing (UAT), validating 

historical data sets, and running parallel systems during 

transition periods to ensure continuity and accuracy. 

A continuous improvement mechanism is embedded in the 

methodology to adapt to changes in business models, supply 

chains, and tax legislation. Regular system audits, feedback 

loops, and AI model retraining ensure that the framework 

evolves alongside the company and the regulatory 

environment. Additionally, compliance dashboards and key 

performance indicators (KPIs) are developed to monitor 

performance metrics such as VAT recovery rates, return 

filing timeliness, and audit cycle durations (Adikwu, et al., 

2023, Basiru, et al., 2023, Nwaimo, et al., 2023). 

In conclusion, the methodological approach to developing a 

tax compliance and VAT management framework in oil and 

gas operations is a multi-layered process grounded in data 

integrity, automation, intelligent technologies, and system 

integration. From foundational data collection to the 

deployment of AI-driven engines and blockchain 

documentation, to ERP integration and machine learning risk 

analysis, each component plays a critical role in building a 

resilient, transparent, and future-ready tax compliance 

structure (Adewale, et al., 2024, Eghaghe, et al., 2024, 

Iriogbe, Ebeh & Onita, 2024, Odio, et al., 2024). By 

following this methodology, oil and gas organizations can 

significantly reduce compliance risks, optimize tax 

efficiencies, and enhance the credibility and accuracy of their 

financial reporting. 

 

2.4 Key considerations for effective tax compliance and 

VAT management 
Effective tax compliance and VAT management within oil 

and gas operations depend on a multifaceted framework that 

addresses the sector’s unique financial complexities, 

regulatory obligations, and operational intricacies. The 

industry is governed by a multitude of international tax laws, 

subject to rapidly changing local regulations, and challenged 

by the scale and complexity of its global transactions. 

Consequently, organizations must not only ensure strict 

adherence to legal requirements but also build agile, 

technology-driven systems that enhance efficiency, accuracy, 

and transparency (Adebayo, Paul & Eyo-Udo, 2024, Ejike & 

Abhulimen, 2024, Komolafe, et al., 2024, Ofodile, et al., 

2024). In developing a comprehensive tax compliance and 

VAT management framework for streamlining financial 

reporting, several key considerations must guide both the 

design and execution of strategic initiatives across finance 

and tax functions. 

A foundational aspect of effective tax compliance in oil and 

gas operations is adherence to international tax laws and 

financial reporting standards, especially the International 

Financial Reporting Standards (IFRS). With many oil and gas 

companies operating across multiple countries and subject to 

cross-border tax regimes, it is critical that their financial and 

tax practices align with global principles to ensure 

comparability, transparency, and credibility (Abuza, 2017, 

Dirlikov, 2021, Fredson, et al., 2021, Ikemba, et al., 2021). 

Transfer pricing regulations, base erosion and profit shifting 

(BEPS) rules, and tax treaties between jurisdictions must all 

be factored into financial planning and reporting systems. For 

example, exploration or production activities in developing 

countries may be governed by production sharing contracts 

(PSCs) or service agreements that require nuanced tax 

treatment. Complying with such frameworks demands 

detailed reporting, clear documentation of intercompany 

transactions, and accurate cost allocation (Agbede, et al., 

2021, Egbuhuzor, et al., 2021, Ikemba, 2017). IFRS 

compliance also requires the correct recognition of deferred 

tax assets and liabilities, which can arise from timing 

differences in VAT recognition, asset capitalization, and 

depreciation policies. Failure to meet these international 

standards can not only result in regulatory penalties but also 

erode investor confidence and hinder access to capital 

markets. 

To meet both domestic and international compliance 

requirements efficiently, oil and gas companies must 

implement real-time tax monitoring and reporting systems. 

Traditional approaches to tax reporting, which involve post-

period reconciliations and manual adjustments, are no longer 

sufficient in the modern tax environment, where regulatory 

agencies are moving toward digital tax administration and 

real-time audit access (Adewale, Olorunyomi & Odonkor, 

2023, Fiemotongha, et al., 2023, Odulaja, et al., 2023). Real-

time systems enable the continuous capture and validation of 

tax-relevant data as transactions occur. They allow automated 

VAT calculations at the point of purchase or sale, and instant 

reconciliation of input and output VAT. These systems also 

generate dashboards that provide tax teams with immediate 

insights into tax liabilities, filing deadlines, refund statuses, 

and audit flags. Real-time capabilities are particularly crucial 

in jurisdictions that require electronic invoicing or pre-

clearance of VAT returns (Adetumi, et al., 2024, Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2024, Muyiwa-Ajayi, 

Augoye & Sobowale, 2024). By integrating real-time 

monitoring, companies can reduce reporting lags, detect 

errors before submission, and ensure that all tax filings are 

timely and accurate. Moreover, real-time systems create a 

digital audit trail that strengthens the organization’s defense 

during tax authority reviews or financial audits. 

A critical goal of VAT management is the recovery of 

eligible input VAT and the timely processing of tax credit 

claims, which can significantly impact cash flow and working 

capital. Oil and gas operations incur substantial VAT 

expenses, especially on imported equipment, construction 

services, and consultancy fees. However, many organizations 

struggle with delayed or incomplete VAT recovery due to 

missing documentation, poor classification of expenses, or 

failure to meet jurisdictional eligibility criteria (Abhulimen & 

Ejike, 2024, Ewim, et al., 2024, Iriogbe, Ebeh & Onita, 

2024). Improving VAT recovery begins with enhancing 

transactional accuracy at the source—ensuring that 

procurement teams code transactions correctly, vendors issue 
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valid tax invoices, and documentation is stored digitally and 

is easily retrievable. Automation of VAT claims, linked to tax 

engines and ERP systems, can help identify recoverable 

amounts in real-time and flag items at risk of disqualification. 

Moreover, strategic planning should consider supply chain 

structuring and contract terms to optimize VAT efficiency—

for instance, using tax-efficient procurement hubs or 

negotiating VAT-inclusive pricing in jurisdictions with 

limited refund processes (Agbede, et al., 2024, Ejike & 

Abhulimen, 2024, Kokogho, et al., 2024, Ngodoo, et al., 

2024). Additionally, maintaining regular communication 

with tax authorities and proactively submitting VAT refund 

requests can shorten the refund cycle and improve liquidity. 

Effective VAT recovery is not merely a compliance task but 

a strategic financial priority that contributes to cost control 

and improved return on investment for large-scale energy 

projects. 

Another cornerstone of effective tax compliance and VAT 

management is ensuring audit readiness and minimizing 

discrepancies in financial reporting. Given the extensive 

scrutiny faced by oil and gas companies, especially in 

resource-rich countries where energy revenues are a 

significant component of the national budget, tax audits are 

not uncommon. Being audit-ready means having systems in 

place that maintain comprehensive records, match financial 

data with tax filings, and respond to information requests 

swiftly and accurately (Adewale, et al., 2023, Basiru, et al., 

2023). It requires meticulous document retention, robust 

internal controls, and audit trail functionality within financial 

systems. Common sources of discrepancies—such as 

mismatches between reported revenue and VAT returns, 

misclassification of tax codes, or errors in fixed asset VAT 

capitalization—must be addressed through continuous 

monitoring and reconciliation processes. Leveraging 

technology, such as audit management tools and intelligent 

document storage systems, can enhance visibility and 

responsiveness during audits (Adesina, Iyelolu & Paul, 2024, 

Folorunso, et al., 2024, Mokogwu, et al., 2024). Furthermore, 

routine internal audits or mock tax reviews should be part of 

the tax compliance strategy to identify and resolve gaps 

proactively before they are highlighted by tax authorities. 

Achieving these outcomes requires close interdisciplinary 

collaboration among tax professionals, financial analysts, 

legal experts, and operational managers. Tax compliance is 

not a siloed function; it intersects with procurement, logistics, 

legal structuring, project finance, and corporate governance. 

Financial analysts provide insights into the broader financial 

impact of tax strategies, including forecasting, budgeting, and 

KPI measurement (Adebisi, et al., 2021, Fredson, et al., 2021, 

Ikemba, et al., 2021). Legal experts ensure that contractual 

terms support compliant tax structures, especially in complex 

joint venture arrangements, foreign investments, and cross-

border transactions. Meanwhile, tax professionals interpret 

regulatory requirements, manage relationships with tax 

authorities, and ensure that operational practices align with 

statutory obligations. Effective collaboration also involves 

creating governance structures—such as tax committees or 

cross-functional working groups—that facilitate knowledge 

sharing, decision-making, and accountability (Agbede, et al., 

2023, Bristol-Alagbariya, Ayanponle & Ogedengbe, 2023). 

Training programs, shared digital platforms, and regular 

strategy reviews help to break down communication barriers 

and align tax priorities with the company’s overall risk and 

performance objectives. 

As the regulatory landscape continues to evolve, the 

importance of agility in tax strategy and execution becomes 

increasingly apparent. Oil and gas companies must not only 

comply with current rules but also anticipate regulatory 

shifts, policy changes, and emerging standards such as 

environmental taxes, digital services taxes, and carbon 

pricing. This requires tax functions to be forward-looking, 

data-driven, and strategically aligned with long-term 

business goals (Adewale, et al., 2024, Eziamaka, Odonkor & 

Akinsulire, 2024, Ngodoo, et al., 2024). By focusing on 

international compliance, embracing digital tools for real-

time monitoring, enhancing VAT recovery mechanisms, 

ensuring audit readiness, and fostering interdisciplinary 

collaboration, oil and gas organizations can build a tax 

compliance and VAT management framework that supports 

sustainable growth and financial transparency. 

In conclusion, effective tax compliance and VAT 

management in oil and gas operations go beyond meeting 

statutory obligations—they are integral to financial strategy, 

operational efficiency, and reputational resilience. A 

successful framework is built on adherence to international 

standards, real-time system integration, proactive recovery 

strategies, audit preparedness, and strong cross-functional 

engagement (Adekuajo, et al., 2023, Egbuhuzor, et al., 2023). 

These considerations are essential for building a responsive, 

future-ready tax infrastructure capable of supporting the 

complexities and scale of modern oil and gas operations. 

 

2.5 Case study and practical applications 
To understand the real-world impact and practical value of a 

tax compliance and VAT management framework tailored 

for oil and gas operations, it is essential to examine its 

application in the operational environment of a multinational 

oil and gas company. For this case study, consider the 

example of a fictional energy company, PetroGlobal Ltd., 

which operates upstream and downstream oil and gas projects 

across ten countries, including emerging and developed 

markets in Africa, Asia, Europe, and the Middle East 

(Adaramola, et al., 2024, Ewim, et al., 2024, Igwe, et al., 

2024, Odio, et al., 2024). PetroGlobal’s operations involve 

joint ventures, production sharing contracts, complex supply 

chains, and high-volume financial transactions. Before 

implementing the proposed tax compliance framework, the 

company experienced frequent VAT recovery delays, tax 

filing inconsistencies, regulatory penalties, and audit 

challenges due to manual processes and fragmented data 

systems (Adewale, et al., 2024, Bakare, et al., 2024, Fredson, 

et al., 2024, Ochulor, et al., 2024). 

PetroGlobal initially relied on traditional tax compliance 

models, which involved periodic reporting, spreadsheet-

based calculations, and reactive regulatory monitoring. Each 

regional office was responsible for compiling tax reports 

based on local legislation, with limited coordination with the 

central finance team. As a result, data inconsistencies, 

delayed filings, and incomplete documentation became 

recurring issues (Agbede, et al., 2023, Basiru, et al., 2023). 

The company’s VAT recovery rate remained below 60%, and 

audit engagements often revealed discrepancies in 

intercompany transactions, misclassified tax codes, and 

delayed responses to regulatory queries. The decentralized 

approach not only led to higher compliance costs but also 

increased reputational risks. 
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To address these issues, PetroGlobal’s leadership approved 

the implementation of an integrated tax compliance and VAT 

management framework, incorporating automation, AI, 

blockchain, ERP integration, and real-time monitoring. The 

first step in the transition involved consolidating historical 

tax data, financial transactions, and compliance records into 

a centralized digital repository (Adewale, Olorunyomi & 

Odonkor, 2022, Fredson, et al., 2022). This involved 

harmonizing tax codes across regions, validating historical 

entries, and cleaning legacy data to support the training of AI 

models. Once the data infrastructure was established, the 

company deployed AI-driven tax engines capable of 

automating VAT calculations, classifying transactions, 

applying jurisdiction-specific rules, and running compliance 

checks before filings were submitted (Agu, et al., 2024, 

Eghaghe, et al., 2024, Igwe, et al., 2024, Mokogwu, et al., 

2024). 

The impact of transitioning from traditional tax compliance 

methods to AI-driven models was substantial. Under the 

traditional system, PetroGlobal’s tax teams spent significant 

time manually classifying transactions, calculating VAT 

liabilities, and reconciling tax data with financial records. 

Compliance was largely reactive—errors were often 

discovered only after submission or during audits (Agho, et 

al., 2021, Farah, et al., 2021, Jahun, et al., 2021). In contrast, 

the AI-driven model introduced real-time tax classification at 

the point of transaction, with algorithms automatically 

identifying and applying the correct tax treatment based on 

predefined rules. The system also provided instant feedback 

on anomalies, enabling tax teams to address issues before 

finalizing returns. 

The comparative analysis revealed that the AI-driven model 

significantly reduced the time spent on tax data preparation 

and reconciliation—by more than 45%. Error rates in VAT 

calculations dropped by 60%, and the accuracy of 

jurisdiction-specific filings improved due to automated 

validations. Furthermore, the centralized dashboard enabled 

the tax department to monitor compliance metrics across all 

regional offices in real-time, reducing reporting lags and 

enabling proactive risk management (Adefila, et al., 2024, 

Eyo-Udo, et al., 2024, Iriogbe, et al., 2024, Ochulor, et al., 

2024). VAT recovery also improved as AI algorithms flagged 

recoverable input tax, ensuring that the appropriate 

documentation was collected and refund claims were 

submitted without delay. 

One of the most transformative aspects of the framework was 

the integration of blockchain for secure and transparent tax 

reporting. PetroGlobal adopted blockchain technology to 

manage tax-related documentation and to record financial 

transactions that required regulatory scrutiny. Previously, the 

company had experienced challenges with fraudulent 

invoicing from vendors and inconsistent documentation that 

resulted in rejected VAT claims and audit penalties 

(Adewale, et al., 2024, Ewim, et al., 2024, Ijomah, et al., 

2024, Ngodoo, et al., 2024). Blockchain introduced an 

immutable ledger that allowed all parties—vendors, finance 

teams, auditors, and tax authorities—to view the same, 

verified record of tax-relevant transactions. Each transaction 

was time-stamped, encrypted, and permanently stored, 

ensuring data integrity and reducing the possibility of 

manipulation or error. 

Smart contracts were implemented to automate certain 

aspects of tax compliance. For instance, in jurisdictions 

requiring VAT withholding at source, smart contracts were 

programmed to automatically calculate and deduct VAT 

before disbursing payments to vendors. These contracts also 

ensured that all required documentation was submitted and 

validated before payment, improving both compliance and 

operational efficiency (Adetumi, et al., 2024, Folorunso, et 

al., 2024, Kokogho, et al., 2024). The implementation of 

blockchain-based tax reporting reduced vendor fraud 

incidents by 70% and improved the success rate of VAT 

refund claims due to the completeness and authenticity of 

supporting documentation. 

Audit readiness, one of PetroGlobal’s prior pain points, also 

improved markedly with the new framework. With 

blockchain creating a real-time, transparent audit trail and AI 

continuously monitoring compliance metrics, the tax 

department was able to respond to audit requests quickly and 

accurately. Standardized reports and dashboards provided 

auditors with detailed insights into transaction-level data, 

jurisdictional tax treatments, and filing history. As a result, 

audit duration and cost decreased by nearly 30%, while the 

company’s risk profile in the eyes of regulators improved 

significantly (Agu, et al., 2024, Eyieyien, et al., 2024, 

Iriogbe, et al., 2024, Ofodile, et al., 2024). 

From a strategic perspective, the new framework also 

allowed the company to engage in proactive tax planning. 

Predictive analytics tools built into the AI engine enabled the 

company to simulate the impact of regulatory changes, 

commodity price shifts, or new capital expenditures on its tax 

obligations (Adebayo, et al., 2024, Eziamaka, Odonkor & 

Akinsulire, 2024, Mokogwu, et al., 2024). These scenario 

models supported better decision-making and ensured that 

tax implications were factored into key business strategies 

such as asset divestitures, new joint ventures, and supply 

chain restructuring. 

The benefits extended beyond compliance. With accurate, 

real-time tax and VAT reporting, PetroGlobal could better 

manage cash flows and improve financial forecasting. Tax 

liabilities were no longer estimated on a quarterly or annual 

basis but calculated dynamically as transactions occurred, 

enabling real-time insights into tax positions and potential 

liabilities. This visibility helped treasury teams plan more 

effectively for tax payments and refunds, improving working 

capital management (Agho, et al., 2022, Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2022). 

The implementation of this framework also fostered greater 

collaboration across departments. Finance, legal, 

procurement, and operations teams worked more closely with 

tax specialists to ensure that transactions were structured in a 

tax-efficient and compliant manner from the outset. Contracts 

were reviewed for VAT implications before execution, 

procurement systems were aligned with tax coding protocols, 

and legal teams ensured that regulatory requirements were 

reflected in joint venture agreements (Adewale, et al., 2023, 

Basiru, et al., 2023). This cross-functional approach not only 

improved compliance but also strengthened governance and 

accountability throughout the organization. 

In conclusion, the practical application of a tax compliance 

and VAT management framework in a multinational oil and 

gas company like PetroGlobal demonstrates the immense 

value of transitioning from traditional, manual processes to a 

digitally integrated, intelligence-driven system. The 

comparative analysis underscores the operational and 

strategic benefits of AI-driven tax compliance over 
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conventional models, with improvements in accuracy, speed, 

and risk mitigation. Blockchain-based tax reporting further 

enhances transparency, reduces fraud, and streamlines audit 

processes (Adekoya, et al., 2024, Ewim, et al., 2024, Igwe, et 

al., 2024, Odio, et al., 2024). The case study confirms that 

when designed and implemented effectively, such a 

framework can transform tax compliance from a burdensome 

administrative task into a strategic enabler of financial 

performance, regulatory alignment, and sustainable growth in 

the complex and high-stakes environment of global oil and 

gas operations. 

 

2.6 Future research directions 
The development of a robust tax compliance and VAT 

management framework tailored to the needs of oil and gas 

operations represents a significant milestone in financial 

innovation and regulatory alignment. However, as global tax 

regulations evolve, digital tools mature, and business models 

shift in the energy sector, there is a pressing need to deepen, 

broaden, and future-proof the existing framework (Agho, et 

al., 2023, Bristol-Alagbariya, Ayanponle & Ogedengbe, 

2023). Future research must focus on enhancing the accuracy, 

adaptability, and scalability of AI-driven tax models, 

expanding the use of big data for tax analytics, extending 

applicability across the wider energy sector, and aligning 

technological advancements with ongoing tax policy reforms 

driven by digital transformation. 

One of the most immediate directions for future research lies 

in refining AI-driven tax compliance models to increase their 

accuracy and contextual awareness. While artificial 

intelligence has proven its utility in automating VAT 

calculations, flagging anomalies, and classifying 

transactions, current models still struggle with interpretative 

tasks such as understanding the nuanced application of local 

tax laws, exceptions, and sector-specific treatments 

(Adewale, et al., 2024, Ezeife, et al., 2024, Ijomah, et al., 

2024, Ochulor, et al., 2024). Future research should 

investigate the integration of natural language processing 

(NLP) with AI engines to interpret legislative texts, 

contractual terms, and regulatory updates more effectively. 

By embedding legal reasoning into AI models, organizations 

could better navigate ambiguous tax provisions, exemptions, 

and jurisdiction-specific interpretations. Research must also 

address the challenge of training AI models in data-scarce 

environments, particularly in emerging markets where 

historical tax data may be limited or inconsistent. Techniques 

such as transfer learning and synthetic data generation could 

be explored to create more adaptable models (Abiola, Okeke 

& Ajani, 2024, Eyieyien, et al., 2024, Mokogwu, et al., 

2024). In addition, explainable AI (XAI) should become a 

focus area to ensure that AI-generated tax decisions can be 

transparently audited and understood by tax professionals and 

regulators alike. 

Another promising research direction is the application of big 

data analytics in tax management and compliance 

monitoring. Oil and gas companies generate vast amounts of 

structured and unstructured data across operations, including 

procurement records, logistics data, drilling schedules, 

vendor communications, and financial transactions. Future 

studies should examine how to leverage this wealth of 

information to extract actionable tax insights (Agho, et al., 

2023, Fagbule, et al., 2023). Big data can uncover hidden 

compliance patterns, detect potential fraud, identify recurring 

VAT recovery challenges, and even forecast the tax impact 

of future operational changes. Advanced analytics platforms 

can also help reconcile discrepancies across multiple 

systems, such as comparing procurement invoices against 

customs declarations and tax filings to flag inconsistencies. 

Additionally, research can explore the use of big data to 

benchmark tax compliance across subsidiaries and regions, 

providing organizations with a comprehensive view of their 

global tax posture (Adewale, Olorunyomi & Odonkor, 2021, 

Ikemba, 2017, Jahun, et al., 2021). Integrating external 

datasets—such as commodity price indices, foreign exchange 

trends, and policy announcements—into tax analytics models 

could also enhance forecasting and scenario planning. This 

would allow companies to anticipate regulatory shifts and 

adjust tax strategies proactively, rather than reactively. 

The future of this framework also lies in its expansion beyond 

the traditional boundaries of the oil and gas industry to 

encompass the broader energy sector. As the global energy 

transition accelerates, new business models and technologies 

such as renewable energy, carbon capture and storage, 

hydrogen fuel systems, and energy trading platforms are 

gaining momentum. Each of these segments presents unique 

tax challenges, from the treatment of carbon credits and green 

energy incentives to the classification of digital energy 

transactions and international subsidy arrangements 

(Achumie, et al., 2022, Fredson, et al., 2022). Research is 

needed to tailor the existing tax compliance framework to 

these evolving contexts. For example, VAT treatment for 

solar panel imports may differ significantly from that of 

oilfield equipment, and tax incentives for wind farm 

development require different documentation and 

compliance strategies than those for conventional fossil fuel 

projects. As energy companies diversify their portfolios, the 

tax framework must become more flexible and modular to 

accommodate different operational, regulatory, and reporting 

environments (Adebisi, et al., 2023, Basiru, et al., 2023). 

Academic and industry researchers should work 

collaboratively to develop models that can adapt to this 

diversity while maintaining consistency in financial reporting 

and tax compliance. 

At the macro level, future research should investigate how 

digital transformation—driven by the widespread adoption of 

cloud computing, blockchain, AI, and real-time data 

platforms—is influencing global tax administration and 

policy reform. Governments and tax authorities around the 

world are increasingly embracing e-invoicing systems, 

digital tax filing portals, and real-time reporting requirements 

to improve transparency, reduce evasion, and enhance 

administrative efficiency (Adewale, et al., 2023, Ewim, et al., 

2023, Kokogho, et al., 2023). These trends present both 

opportunities and challenges for oil and gas companies. On 

one hand, digital tax systems offer seamless integration with 

corporate finance systems, reducing the burden of manual 

reporting. On the other hand, they require companies to adapt 

quickly to new technical standards, data formats, and 

compliance protocols. Research should explore how 

corporate tax systems can be aligned with government 

platforms for secure, real-time tax exchange and 

collaborative compliance (Abhulimen & Ejike, 2024, 

Eyieyien, et al., 2024, Mokogwu, et al., 2024). This includes 

evaluating the interoperability of tax technologies, data 

privacy concerns, cybersecurity frameworks, and the 

harmonization of digital tax regulations across borders. 
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Furthermore, as tax policies become increasingly data-

driven, there is a growing need for tax professionals to 

develop digital competencies. Educational institutions and 

professional bodies should research and design curricula that 

blend tax law, data science, and digital systems management 

to prepare the next generation of tax professionals for the 

challenges ahead (Adewale, et al., 2024, Ezeife, et al., 2024, 

Iyelolu & Paul, 2024). 

Another important area for research is the ethical and 

regulatory implications of increased automation in tax 

compliance. As AI systems take on more decision-making 

responsibilities, questions arise around accountability, 

transparency, and bias. Researchers must investigate how to 

create ethical frameworks that govern the use of AI in tax 

contexts, ensuring that automated systems do not 

inadvertently discriminate or misapply rules (Adetumi, et al., 

2024, Ewim, et al., 2024, Iriogbe, et al., 2024, Ochulor, et al., 

2024). Similarly, legal scholars and technologists must 

collaborate to establish guidelines for dispute resolution in 

cases where tax liabilities arise from algorithmic errors or 

automated interpretations of the law. Governments and 

standard-setting bodies will need evidence-based research to 

guide the development of regulatory oversight for AI-enabled 

tax systems, striking a balance between innovation and public 

trust. 

Moreover, research should explore how the proposed 

framework can facilitate greater sustainability and ESG 

(Environmental, Social, and Governance) reporting. As tax 

transparency becomes a component of ESG evaluations, 

particularly in the context of responsible corporate behavior 

and fair tax contributions, organizations will need to 

demonstrate not only compliance but also the social value of 

their tax policies (Adewale, et al., 2023, Basiru, et al., 2023, 

Hamdan, et al., 2023). Researchers can study how the 

integration of tax systems with ESG reporting platforms can 

offer stakeholders a unified view of a company's financial, 

environmental, and social responsibilities. This includes the 

ability to trace how tax contributions are distributed across 

jurisdictions, how tax incentives are tied to environmental 

initiatives, and how governance structures ensure equitable 

tax practices (Adebayo, Paul & Eyo-Udo, 2024, Eziamaka, 

Odonkor & Akinsulire, 2024, Nwaozomudoh, 2024). 

In conclusion, the development of a tax compliance and VAT 

management framework for oil and gas operations marks a 

significant step forward in addressing regulatory, operational, 

and financial complexity. However, the future of this 

framework lies in its continuous evolution, driven by 

technological advancement, policy innovation, and 

interdisciplinary collaboration. Enhancing AI capabilities, 

leveraging big data, expanding to new energy sectors, 

adapting to digital tax reforms, and incorporating ethical, 

educational, and sustainability considerations are all essential 

areas for ongoing and future research (Adefila, et al., 2024, 

Eyieyien, et al., 2024, Ijomah, et al., 2024, Odio, et al., 2024). 

Through these efforts, the framework can remain agile, 

intelligent, and impactful—supporting not only compliance 

but also strategic decision-making, operational efficiency, 

and long-term resilience in the global energy sector. 

 

3. Conclusion 
The development of a tax compliance and VAT management 

framework for streamlining financial reporting in oil and gas 

operations represents a critical response to the sector’s 

evolving regulatory, financial, and technological landscape. 

Key findings from this study highlight the multifaceted 

nature of tax compliance in oil and gas, characterized by 

jurisdictional complexity, high transaction volumes, and the 

need for real-time accuracy in financial reporting. Integrating 

advanced technologies such as artificial intelligence, 

blockchain, predictive analytics, and ERP systems has been 

shown to significantly enhance the accuracy, efficiency, and 

transparency of tax processes. The application of these tools 

enables organizations to automate routine tax functions, 

reduce manual errors, detect fraud, improve VAT recovery, 

and ensure adherence to both local and international tax laws 

and standards. Moreover, incorporating standardized 

reporting mechanisms and fostering interdisciplinary 

collaboration across finance, legal, and tax teams enhances 

governance and reduces the risks associated with tax audits 

and regulatory scrutiny. 

For stakeholders in the oil and gas industry—particularly 

finance executives, compliance officers, tax professionals, 

and policymakers—the implications are far-reaching. 

Companies that invest in digitized, real-time tax frameworks 

position themselves to better manage operational risks, 

optimize cash flows through timely VAT recovery, and 

demonstrate regulatory integrity in increasingly transparent 

global markets. These frameworks also enable strategic 

decision-making by providing predictive insights into future 

tax liabilities and supporting scenario analysis across various 

jurisdictions. For regulators and tax authorities, the adoption 

of secure, data-driven compliance systems within industry 

players facilitates more accurate reporting, reduces the 

burden of audits, and fosters a more cooperative compliance 

environment. 

To further improve tax compliance and VAT management in 

oil and gas operations, several key recommendations are 

proposed. First, organizations should prioritize the adoption 

of AI-driven tax engines and automation tools that can handle 

complex, multi-jurisdictional tax rules in real time. Second, 

blockchain should be deployed for securing tax 

documentation and enhancing transaction-level transparency, 

particularly in regions with high exposure to fraud and 

compliance risk. Third, a centralized approach to tax data 

management, integrated with ERP systems, is essential for 

achieving consistency and efficiency across global 

operations. Fourth, continuous training and cross-functional 

collaboration should be encouraged to ensure that tax 

strategies align with operational and legal realities. Finally, 

companies must remain agile in responding to global digital 

tax reforms by participating in industry dialogue, investing in 

scalable digital infrastructure, and aligning their tax strategies 

with evolving ESG and sustainability reporting frameworks. 

Collectively, these actions will enable oil and gas 

organizations to build resilient, future-ready tax compliance 

systems that support regulatory excellence and long-term 

value creation. 
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