


Blockchain and Tax Administration: Disruptive Innovations for Compliance and Revenue Collection

ABSTRACT
Tax evasion and administrative inefficiency continue to be significant constraints on the stability of Nigeria's public finances. In this research, the authors explore how blockchain technology can accelerate tax compliance and revenue mobilization using simulation-based modeling. With a calibrated mathematical behavioral framework and Nigerian fiscal data, they evaluate the impact of adopting blockchain technology on the probability of compliance, under-reporting behavior, and detection probability. On a Monte Carlo simulation-paired-sample t-test comparison, the research quantifies fiscal impacts at different levels of adoption. It finds that blockchain-enabled tax systems have the potential to cut the national tax gap by as much as 90%, enhance compliance levels from 55% to 80%, and boost effective VAT collections by up to 25% with a possible ROI of up to 16.7 at mid-range levels of adoption. Sensitivity analysis further indicates that fiscal performance is fundamentally determined by responsiveness of behavior and cost-effectiveness. However, only effective implementation relies on institutional ability, legal backing, and digital preparedness. The research concludes that blockchain is not an isolated solution but a governance enabler whose potential, in conjunction with taxpayer education and governance reforms, can significantly reshape Nigeria's tax administration and revenue.	Comment by MR KOLA FIJABI: could	Comment by MR KOLA FIJABI: evaluated	Comment by MR KOLA FIJABI: quantified	Comment by MR KOLA FIJABI: found	Comment by MR KOLA FIJABI: xoncluded
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Introduction
Tax systems are the foundation of public finance but are continually eroded by evasion, non-compliance, and administrative wastage. Traditional taxation mechanisms are typically characterized by weak enforcement, invoice tampering, and fragmented databases, individually widening the tax gap and undermining fiscal authorities’ trust (Saptono et al., 2024). These are most acute in poor economies with thin administrative capacity, low tax-to-GDP ratios, and large-scale economic activity that is informal (Moore, 2020). To fill these systemic gaps (Gwaindepi, 2024), governments increasingly are looking to digital technologies to enhance transparency, accountability, and the efficiency of tax administration.	Comment by MR KOLA FIJABI: Take to the end of the statement
It highlights the major enforcement and compliance practices along with how the invisible and underlying interactions of actors in the field shape these practices (Ayodeji, 2024).  It also explores those issues and circumstances along with the existing patterns of interests which have contributed to the continued practice of the central administration of the property tax (Ohemeng 2022). The study also emphasises struggles in the property tax field between the various players:  the tax authority, the politicians, the developers, the local authorities, the central government and the taxpayers and how each one uses its capital to maintain or dominate its position within the property tax field (Wołowiec, 2018).
Among the most transformative of those technologies that have been used is blockchain technology. Blockchain, as a native technology, ensures immutability, decentralization, and traceability of transactions, greatly minimizing the possibility of fraud and maximizing compliance monitoring (Dai & Vasarely, 2017; Beck et al., 2018). Blockchain, founded on distributed ledgers and smart contracts, allows for instant verification of tax liability, automatic remittance of value-added tax, and secure storage of financial information (Schmitz & Leoni, 2019). Early experiences in Estonia and China offer quantifiable increases in VAT collection and invoice verification, providing empirical basis for the transformative possibilities of blockchain with respect to taxation (Schletz, 2021), 2016; Xu et al., 2019).
Blockchain use in tax systems has its drawbacks. Scalability, compatibility with already existing e-taxing platforms, regulatory clarity, and infrastructural constraints are real challenges (Yermack, 2017). Moreover, for countries such as Nigeria’s, where digital readiness is still not uniform and where institutional planning is still ongoing, incorporating blockchain in taxation administration must be weighed with caution. The Nigerian Federal Inland Revenue Service has undertaken digital reforms, yet blockchain is not yet well tested, presenting risks and opportunities for improving compliance as well as revenue collection (OECD, 2022).
This research explores the disruptive innovation role of blockchain in taxation, its capacity for promoting compliance and revenue mobilization. Based on global case evidence alongside Nigeria’s institutional environment, the paper adds to digital fiscal governance studies and offers pragmatic knowledge about utilizing blockchain for tax systems in developing economies.
Review of related literature 
1.Theoretical bases: tax compliance and online enforcement
Theory in tax compliance invokes economic deterrence, institutional ability, and behavioural factors such as tax morale. Slemrod (2019) synthesizes evidence to show that the presence of information, probability of audit, and administrative structure are essential to minimizing evasion. Digitalization reconditions these by enabling monitoring of transactions online in real time, shifting the evasion benefits v. detection danger balance (Alm & Torgler, 2011; Mascagni, 2018).	Comment by Microsoft account: 2017 is in the reference. Reconcile the year
2. Blockchain: features relevant to taxation and public finance
“According to (Khan 2019) Financial systems throughout the world have some things in common: activities termed as transactions, entities involved in such transactions and the recording of transactions in a database or ledger. (Khan 2019). Here the role of a central authority becomes signiﬁcant to facilitate such transactions and manage the record of those transactions in reliable manner.” However, (Al Tilooby, 2018) the emergence of the (Xu & Zhang, 2022) blockchain as the automated mechanism of handling and recording transactions have redeﬁned the ordinary ﬁnancial accounting mechanism in such a way that no any central authority is required anymore. This is being seen as a good solution having no any risks associated with existence of a central authority. In addition, (Khan, et al 2019) blockchain is admired to be a good solution having fast pace, secure method of transactions and cryptographic redundancy of the database.	Comment by Microsoft account: Check the item in the reference	Comment by Microsoft account: They are two authors in the reference
Blockchain is deﬁned as peer-to-peer (distributed) digital ledger of transactions based upon the principles of cryptography (Public Key Infrastructure and hashing functions) (Wijesekara et al 2023). It facilitates the recording of real-time transactions (called as blocks), incurred among authorized participants over a certain blockchain network without involving any centralized 3rd party (Habib et al., 2022). 
Blockchain's intrinsic qualities of immutability, cryptographic integrity, and smart contracts minimize age-old tax administration challenges such as invoice forgery and data tampering. Systematic accounting and auditing reviews highlight that distributed ledgers give tamper-proof audit trails, improve transparency, and minimize reconciliation expenses (Georgiou et al., 2024). It is mostly a theory for now, but empirical evidence is needed.
3. Blockchain for VAT and transaction-level administration
There is an emerging literature on blockchain for VAT systems. European Union research indicates how e-invoices based on blockchain can authenticate transactions in real-time, calculate VAT liability, and help eliminate carousel fraud (Rodríguez-Aros, 2023). Empirical pilots in Thailand and China also verify the ability of blockchain to authenticate invoices and refund tourist VAT, though success is contingent on the level of digital infrastructure (Semenzin, Rozas, & Hassan, 2022). Systematic reviews also establish that most of the studies remain descriptive rather than being quantitatively evaluative (Owens & Hodžić, 2022).	Comment by Microsoft account: Semenzin et al. 2022
4. Empirical evidence on compliance and revenue effects
Empirical evidence remains limited. Initial evidence finds blockchain heightens the validity of invoices, accelerates refunds, and lowers fraud risk when paired with e-invoicing and digital identity technology (Hussain, 2020). Cross-country evidence on wider tax (Nose 2023) digitalization indicates significant decreases in tax gaps as governments move forward to digital channels, indicating blockchain's potential when paired with end-to-end overhauls 	Comment by Microsoft account: They are two authors in the reference. Check the reference
5. Implementation challenges
There are difficulties ahead for blockchain:

Scalability: processing millions of invoices needs hybrid on-chain/off-chain architecture (Rodríguez-Aros, 2023).
Data privacy: permissioned blockchains are typically required to safeguard confidential taxpayer data (Semenzin et al., 2022).
Interoperability: integration with existing IT systems necessitates agency and business coordination (Owens & Hodžić, 2022).
Institutional capacity: adoption success relies on training, legal environment, and change management (Georgiou et al., 2024).

Definition of Blockchain
Blockchain is a decentralized ledger technology (DLT) used for safe, transparent, and tamper-proof recording of transactions on a decentralized network (Nwariaku et al., 2024). Transactions are compiled into a "block," which is cryptographically bound to the subsequent one to create an unalterable chain of blocks (Nakamoto, 2008). The most prominent features of blockchain are decentralization, immutability, transparency, and programmability via smart contracts, which, combined, reduce the need for intermediaries and lower information asymmetry (Tapscott & Tapscott, 2016).
For public finance, blockchain's immutability and consensus features grant tax administrations an auditable record of dependability that enhances accountability and trust (Treleaven, Brown, & Yang, 2017). Blockchain is henceforth increasingly seen as a core digital innovation that can reshape financial reporting, audit, and above all, tax administration (Georgiou et al., 2024).	Comment by Microsoft account: Treleaven et al. 2017
Blockchain and Tax Administration
1. Blockchain as a disruption to tax administration
Tax agencies globally are confronted with tax evasion, (Martinez-Vazquez et al, 2014) under-reporting, fraud, and wastage of administration. Conventional digitalization initiatives (e-invoicing, e-filing) raised compliance levels but are open to manipulation. Permanent records of the blockchain technology provide a more revolutionary alternative in the sense that data submitted cannot be altered in the past (Yermack, 2017). Researchers cite how the functionality is in line with tax authorities' objectives of minimizing information asymmetry and maximizing taxpayers' transparency (Pimentel & Boulianne, 2020).
2. Blockchain technology for VAT and indirect tax
Literature primarily describes how blockchain is beneficial in VAT, where carousel schemes and frauds are common. Rodríguez-Aros (2023) indicates that VAT systems based on blockchain can verify invoices, automate VAT settlements, and prevent refund fraud. National pilots like China's blockchain invoicing system have proved to enhance traceability and prevent false claims (Li, Wang, & Chen, 2019). In the same way, Thailand has used blockchain in tourist VAT refund schemes to showcase its application to cross-border compliance in real-time (Semenzin, Rozas, & Hassan, 2022).	Comment by Microsoft account: Semenzin et al. 2022

3. Improving compliance and revenue mobilization
Evidences indicate that blockchain has the capacity to encourage voluntary compliance through diminished opportunities for evasion and easier reporting. For instance, Nguyen, Le, and Truong (2021) discovered that using blockchain in tax management enhances the credibility of data and efficiency of audit (Han et al., 2022), thereby enhancing the collection of revenue. Owens and Hodžić (2022) posit that blockchain is a turning point of "Tax Administration 3.0," where web platforms enable real-time monitoring of taxpayer behavior, reducing the compliance burden while plugging loopholes.
4. Challenges and threats of blockchain adoption
Notwithstanding its promise, however, blockchain has numerous challenges. Scalability and integration concerns stall adoption in countries with high volumes of transactions (Rodríguez-Aros, 2023). There are data privacy challenges and concerns with the law, including maintaining taxpayer anonymity but being transparent (Semenzin et al., 2022). The adoption is also susceptible to high institutional capacity and governance transformations, for instance, training staff, new legal frameworks, and compatibility with existing systems (Georgiou et al., 2024). Political economy constraints can also affect adoption because automation reduces discretionary power in tax administration (Owens & Hodžić, 2022).
Disruptive tax compliance and collection technologies
Disruptive digital technologies here defined as technologies that alter the cost, timing, or observability of economic transactions redevelop the game of enforcement in tax by reshaping information flows, audit likelihoods and taxpayer concealment costs (OECD, 2019). Where third-party data were previously incomplete or costly to obtain, contemporary digital technologies (e-invoicing, online tills, big-data analysis, artificial intelligence, DLT/blockchain and e-payments) provide near real-time machine-readable proof of transactions that may be used by tax administrations to limit the ambit for under-reporting and tax evasion. 
2. Mechanisms: how disruptive technologies enhance compliance and revenues
One of the main channels through which digital technologies increase compliance is through the increase in verifiable third-party information. Experimental and quasi-experimental results indicate that taxpayers are more likely to report if they have assurance that the tax authority possesses independent, transaction-level information. Randomized evidence from Pomeranz's VAT contexts illustrates that credible third-party reporting significantly increases declared VAT by altering deterrence and self-enforcement incentives. (Pomeranz, 2015).
E-invoicing and electronic fiscal instruments accomplish this mechanism by rendering invoices and transaction records machine-readable and (if collected in a central fashion) immediately verifiable between buyer, seller and the taxation authority. Empirical evidence is presented that compulsory electronic invoicing can stimulate reported turnover and VAT obligations effects most pronounced amongst firms with previous weak enforcement or in industries where informal payments are common (Bellon et al., 2019). Network externalities are significant too: as trade counterparts implement e-invoicing, compliance spillovers increase the impact of the reform in supply chains (IMF follow-up evidence documented below). Big data and AI complement transaction-level reforms. Machine-learning risk models and network-topology aware analytics enhance audit selection efficiency and find unusual patterns in high-dimensional transaction data such that authorities can concentrate limited audit capacity and identify novel types of evasion (Baghdasaryan et al., 2022).
3. Representative empirical evidence
E-invoicing and electronic sales reporting
Several high-quality quasi-experimental studies corroborate that mandatory e-invoicing increases reported purchases, sales and VAT liabilities. Close inspection of Peru's rolled-out deployment reveals significant increases in reported sales and VAT for adopters, particularly small firms and historically low-compliance sectors consistent with increased deterrence and reduced concealment cost once invoices are electronic (Bellon et al., 2019). Consistent with Italy, supporting evidence indicates that mandatory e-invoicing across the country curbed estimated cross-country VAT fraud considerably and realized actual revenue gains in the first year of enforcement (Heinemann & Stiller, 2024). Lower-income country research in Peru and other lower-income environments also record revenue gains after the application of e-invoicing or fiscal instruments online, even though realized impacts vary depending on controls available (Mascagni et al., 2021).	Comment by Microsoft account: A single author in the reference
Reconcile the publication year
Third-party information and consumer reporting
Third-party reporting policy experiments with intermediaries or consumers have high multiplier effects: randomized deterrence experiments and consumer reward schemes in Brazil (nota-fiscal schemes) show that extra information channels (notifications, receipts verifiable by the authority) strongly increase declared transactions (Naritomi, 2019; Pomeranz, 2015). These experiments corroborate that verifiable, easy-to-process information provokes voluntary compliance.
AI, machine learning and audit targeting
ML in auditing and suggests strategies to overcome these challenges. Overall, this paper aims to provide a comprehensive overview (Adelakun et al., 2024) of the benefits and challenges of integrating ML algorithms into audit processes.  It will discuss the potential impact of ML on audit practices and how auditors can leverage this technology to improve audit outcomes. Auditing plays a crucial role in ensuring the integrity and reliability of financial information.  It involves a systematic examination of financial records, transactions, and operations to verify their accuracy and compliance with relevant laws and regulations. As businesses and financial transactions become increasingly complex, auditors are turning to advanced technologies, such as machine learning (ML), to enhance audit processes (Fotoh & Lorentzon, 2023, Imoniana, et. al., 2023, Kanaparthi, 2024). Machine learning, a subset of artificial intelligence (AI), involves the development of algorithms that can learn from and make predictions or decisions based on data
Applied ML enhances the efficiency of auditing by enhancing fraud/under-reporting accuracy detection and by utilizing network information (buyer/supplier relationships, payment flows) for collusion or missing-trader scheme detection. New applied studies indicate gradient-boosting and other ensemble techniques via taxpayer network features outperforming straightforward rule-based selection, enhancing the hit-rate of audits as well as assisting revenue agencies in case prioritization (Baghdasaryan et al., 2022). Operational deployments (as documented in policy reports) show that analytic platforms and AI can have a material impact on reducing human effort and enabling more transaction screening, but author teams cite governance and explainability constraints

Material and Methods 	Comment by Microsoft account: The section should include
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 Research Design
This research employs a simulation quantitative research approach with its anchor rooted in a behavioral mathematical model and computation calibration to quantify blockchain's potential impact on tax compliance and revenue collection in Nigeria. The model is predictive–evaluative in nature appropriate where empirical adoption data is lacking. The model measures the extent to which blockchain-enforced enforcement systems change taxpayers' compliance opportunity, under-reporting opportunity, and detection opportunity.
Model Specification
Let Y_i denote firm i’s VAT-liable sales, and t the statutory VAT rate. Blockchain adoption intensity is represented as B ∈ [0, 1]. Expected government revenue per firm under adoption level B is defined as:
E[R_i(Y_i, B)] = tY_i [P(B) + (1 - P(B))((1 - q(B))(1 - u(B)) + q(B)(1 + u(B)))]

Where:
· P(B): probability of truthful reporting,
· u(B): ratio of unreported transactions,
· q(B): detection probability,
· q(B) and P(B) rise with B,
· u(B) falls with B.
Aggregate expected revenue is given as:
· R_tot(B) = NtE[Y]F(B), where F(B) summarizes compliance effects.

Calibration

· Parameters were calibrated based on data from:
· Federal Inland Revenue Service (FIRS) Annual Reports (2019–2023),
· National Bureau of Statistics (NBS) enterprise data,
OECD (2022) digital readiness benchmarks

List 1- Baseline Parameters for VAT Compliance and Digitalisation Impact Modelling in Nigeria

	Parameter
	Value
	Rationale

	VAT rate (t)
	7.5%
	Official statutory rate

	Mean firm sales (E[Y])
	₦50 million
	Medium enterprise benchmark

	Base compliance (p₀)
	0.55
	Derived from FIRS compliance ratios

	Base detection (q₀)
	0.07
	Audit coverage in Nigeria

	Under-reporting (u₀)
	0.35
	Based on OECD (2022)

	Blockchain response (α, β)
	0.25, 0.80
	Calibrated from prior digitalization literature



3.4 Simulation and Scenarios
Simulations were run for B = {0, 0.25, 0.50, 0.75, 1.00}, representing adoption levels of blockchain from baseline to complete national adoption. Each scenario calculated:
- Rate of effective compliance,
- Overall VAT revenue,
- Reduction in tax gap,
- Net fiscal gain (revenue - implementation cost),
- Return on Investment (ROI).

A Monte Carlo simulation (10,000 iterations) added heterogeneity in revenues of companies (lognormal distribution, σ = 0.9).

3.5 Statistical Validation
Paired-samples t-tests between simulated revenues when there is baseline (B=0) and full (B=1) compliance were used to determine statistical significance. Sensitivity analysis considered compliance responsiveness (α ∈ [0.1, 0.4]) and fixed cost (Fₑ ∈ [₦10B, ₦40B]) to subject net fiscal outcomes to a test of robustness.
4. Results

4.1 Aggregate Fiscal Impacts
The model also predicts significant fiscal benefits arising from the use of blockchain. Compliance rate increases from 55% baseline to 80% in full adoption. Aggregate VAT revenue increases from ₦1.95 trillion to ₦2.48 trillion, or a 25% rise in effective collection of tax.
At 50% take-up, ROI is highest at 16.7, i.e., ₦1 invested earns ₦16.7 in new tax revenue. Gains diminish after 75% take-up as recruitment cost increases and marginal taxpayers yield decreasing returns.
List 2- Projected Impact of Blockchain Adoption on VAT Compliance and Revenue in Nigeria
	Adoption Level (B)
	Compliance Rate (%)
	Under-Reporting (%)
	Detection Probability (%)
	Aggregate Revenue (₦ billion)
	Tax Gap (₦ billion)

	0.00 (Baseline)
	55
	35
	7
	1,950
	500

	0.25
	61
	26
	26
	2,250
	200

	0.5
	68
	18
	45
	2,450
	50

	0.75
	74
	9
	63
	2,500
	0

	1
	80
	0
	82
	2,480
	0





Fig 1- Aggregate Revenue Outcomes
Decline in Tax Gap
Country tax gap falls by ₦450 billion (90%) at medium take-up, fully eroded at 75% take-up. First 25% take-up captures 60% of potential fall, reflecting substantial early-stage efficiency.
Sectoral Impacts
The retail and trade sector participates at 30% incremental revenue share because of a highly prevalent rate of informal cash transactions. This is followed by the telecommunications and manufacturing industries (26% and 23% increments respectively) because of established digitalized networks. The oil & gas and financial industries have lower increments, which shows that there are lower blockchain returns on already digitized ventures.
Table 1. Sectoral Simulation Results
	Sector
	Baseline Revenue (₦ billion)
	Blockchain Revenue (₦ billion)
	Gain (₦ billion)
	% Increase

	Oil & Gas
	500
	575
	75
	15

	Manufacturing
	300
	370
	70
	23

	Telecommunications
	250
	315
	65
	26

	Retail & Trade
	400
	520
	120
	30

	Financial Services
	200
	235
	35
	17.5

	Total
	1,650
	2,015
	365
	22




Fig 2- Sectoral Simulation
Regional Effects
Regional modeling indicates that Lagos, Abuja, and Rivers as a group generate 53% to additional revenue in line with enhanced transaction density and ICT infrastructure. Regional ROI is worthy of phased rollout starting from states that are technologically advanced.
Table 2. Sensitivity Analysis
	Scenario
	α (Compliance Response)
	Fixed Cost (₦ billion)
	Incremental Revenue (₦ billion)
	Net Benefit (₦ billion)
	ROI

	Baseline
	0.25
	20
	530
	490
	13.3

	Higher Response
	0.4
	20
	650
	610
	16.3

	Lower Response
	0.1
	20
	250
	210
	6.3

	Higher Fixed Cost
	0.25
	40
	530
	470
	8.8

	Lower Fixed Cost
	0.25
	10
	530
	500
	17.7



[bookmark: _GoBack]
Fig 3- Sensitivity Analysis
4.5 Statistical and Sensitivity Findings
Paired t-test outcomes suggest substantial differences between baseline and blockchain adoption cases (t = 7.42, p < 0.001), affirming robustness. Sensitivity analysis affirms that ROI is positive when responsiveness to compliance (α) > 0.15, ROI decreases below 10 when fixed cost > ₦40 billion, and policy focus on adaptive behavior generates greater fiscal return compared to capital expenditure alone.
Table 3. Statistical Validation
	Test
	Comparison
	t-Value
	p-Value
	Significance

	Paired t-test
	Baseline vs Full Adoption
	7.42
	< 0.001
	Significant

	Sensitivity (α variation)
	0.10–0.40
	—
	—
	ROI remains > 0

	Cost Variation
	₦ 10B–₦ 40B
	—
	—
	ROI sensitive to cost



5. Discussion

This study's findings have demonstrated the potential of blockchain uptake to revolutionize Nigeria's tax revenue collection by enhancing visibility of compliance, automating audit, and eliminating fraud. The 25% revenue growth and 90% close-out of tax-gap reflect the capability of blockchain as a compliance revolution technology, consistent with empirical global experiences in China, Estonia, and Thailand.	Comment by MR KOLA FIJABI: Provide a citation
Over money incentives, mechanisms of blockchain that build trust real-time transparency, smart contracts, and inalterability are narrowing the taxpayers vs. government credibility gap. To do this, these mechanisms also minimize the tax evader's incentive and maximize voluntary compliance. But scale and cost-effectiveness are important. Though pilot-scale implementation means dramatic ROI, mass implementation can load public budgets without pre-infrastructure and human capital preparedness. This is consistent with research outcomes of Owens & Hodžić (2022) and Rodríguez-Aros (2023), which also suggest that blockchain's fiscal potential is reliant on governance maturity. Institutional preparedness is the most significant challenge facing Nigeria. Disintegrated tax bases, narrow broadband, and low digital capacity hinder mass rollout. The technology will therefore have to be placed within a wider vision of fiscal modernization—connecting blockchain with national identification (NIN/BVN) and interoperability reforms. The outcomes also have behavioral consequences. By allowing taxpayers and authorities to access audit trails, blockchain can redirect compliance standards from enforcement-oriented to transparent-based, the required shift for sustainable digital taxation.




5.1 Conclusion
The research explored whether blockchain technology can be an agent of change for the enhancement of tax administration and revenue collection in Nigeria. By employing a parameterized behavioral simulation model with data on the Nigerian fiscal, the research quantified the impact of blockchain adoption on the degree of compliance, under-reporting, and total tax collections. The findings point unequivocally to the use of blockchain in tax activities having a profound impact on constraining evasion, raising voluntary compliance, and enhancing the effectiveness of tax collection systems.
At moderate adoption levels, the model approximates blockchain would increase compliance from 55% to effectively 70%, close the tax gap by more than 90%, and achieve a return on investment of over 16 times that of implementation cost. All this has much to do with blockchain's inherent properties—immutability, transparency, and automation—which collectively eliminate room for record tampering and yield a trustworthy digital audit trail.
At the same time, however, the evidence suggests that technology is not sufficient in and of itself to achieve enduring fiscal reform. Blockchain adoption ultimately relies on institutional preparedness, digital literacy, and facilitating governance systems. To the extent that the model does yield significant fiscal dividends, however, these de facto must be supported by complementary policy adjustment, capacity development, and mass citizen engagement. In the absence of such baselines, even the most sophisticated digital systems are likely to remain underused or ill-implemented within prevailing administrative systems.
Technically, blockchain can then be viewed not as an alternative to the current systems but as a strategic superstructure that adds credibility, accountability, and efficiency to Nigeria's value chain in taxation. In the proper application, it can serve to assist the Federal Inland Revenue Service (FIRS) and other institutions to minimize administrative bottlenecks, plug revenue leakages, and enhance increased trust between taxpayers and government. 
 5.2 Recommendations	Comment by Microsoft account: It should be in line with the objectives and findings of the study
Based on policy learning and evidence of this study, the following are prescribed to inform implementation as well as further research:
Pilot Implementation Prior to Full Rollout
The Federal Inland Revenue Service (FIRS) should initiate pilot schemes under experimental conditions on VAT administration in high-value, high-leakage sectors like retail, telecommunications, and manufacturing. Initial pilots can be utilized to fine-tune the technical design and avoid potential risks prior to full-scale rollout nationwide.
Integration with National Digital Systems
Blockchain systems will have to integrate into current identification and financial records like the National Identification Number (NIN), Bank Verification Number (BVN), and Corporate Affairs Commission (CAC) registry. Integration will allow for effortless verification of taxpayers, avoid duplication, and improve monitoring.
Capacity Building and Digital Training
Ongoing professional training of tax administrators is necessary. FIRS officials must be trained on blockchain system administration, auditing of smart contracts, and data analytics. Taxpayers should also be educated by way of outreach on how blockchain enhances transparency and minimizes controversies.
Legislative and Regulatory Reforms
There should be a well-defined legal framework for the utilisation of blockchain technology in tax management to be put in place by the National Assembly. This would include provisions addressing issues of electronic audit trails, smart contracts, data privacy, and admissibility of blockchain evidence as legal evidence in tax proceedings.
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 Aggregate Revenue Outcomes

Adoption Level (B)	0	0.25	0.5	0.75	1	Compliance Rate (%)	55	61	68	74	80	Under-Reporting (%)	35	26	18	9	0	Detection Probability (%)	7	26	45	63	82	Aggregate Revenue (₦ billion)	1950	2250	2450	2500	2480	Tax Gap (₦ billion)	500	200	50	0	0	



Sectoral Simulation

Oil 	&	 Gas	Manufacturing	Telecommunications	Retail 	&	 Trade	Financial Services	Total	500	300	250	400	200	1650	Oil 	&	 Gas	Manufacturing	Telecommunications	Retail 	&	 Trade	Financial Services	Total	575	370	315	520	235	2015	Oil 	&	 Gas	Manufacturing	Telecommunications	Retail 	&	 Trade	Financial Services	Total	75	70	65	120	35	365	Oil 	&	 Gas	Manufacturing	Telecommunications	Retail 	&	 Trade	Financial Services	Total	15	23	26	30	17.5	22	



Sensitivity Analysis

α (Compliance Response)	Baseline	Higher Response	Lower Response	Higher Fixed Cost	Lower Fixed Cost	0.25	0.4	0.1	0.25	0.25	Fixed Cost (₦ billion)	Baseline	Higher Response	Lower Response	Higher Fixed Cost	Lower Fixed Cost	20	20	20	40	10	Incremental Revenue (₦ billion)	Baseline	Higher Response	Lower Response	Higher Fixed Cost	Lower Fixed Cost	530	650	250	530	530	Net Benefit (₦ billion)	Baseline	Higher Response	Lower Response	Higher Fixed Cost	Lower Fixed Cost	490	610	210	470	500	ROI	Baseline	Higher Response	Lower Response	Higher Fixed Cost	Lower Fixed Cost	13.3	16.3	6.3	8.8000000000000007	17.7	






