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Abstract

The research paper aims to assess the impact of Artificial Intelligence (Al) in tax administration and fraud
detection in five countries, namely the United States, United Kingdom, China, Australia, and Singapore, with a
gap analysis for India, using a descriptive and comparative research design based on an interpretivist paradigm,
with a focus on secondary data from government reports, OECD reports, national audit office reports, and peer-
reviewed articles (2020-2026). A new Composite Efficiency Index (CEI) was also proposed, with five dimensions:
fraud detection and accuracy (30%), cost efficiency (20%), governance and oversight (20%), technology maturity
(15%), and taxpayer experience (15%). The research confirmed that Al has a significant impact on tax compliance,
fraud detection, and tax collection efficiency (Hi: was accepted), but challenges in Al implementation are
significant in all countries (Hi> was accepted). IRAS Singapore ranked first in the CEI index (8.93/10), followed
by Australia (7.71/10), the UK (7.68/10), the USA (7.65/10), and China (6.09/10), where data availability was
limited. For India, five strategic recommendations are proposed to advance from an estimated CEI of 5.5-6.0/10
toward world-class Al-enabled tax administration by 2030.
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1. Introduction

The exponential increase in digital financial transactions, international trade, and electronic commerce has made
the conventional rule-based tax audit system ineffective and outdated. Tax administration, which has traditionally
relied on manual auditing and labour-intensive verification, is witnessing a paradigm shift with the adoption of
Artificial Intelligence and other data-driven technologies. The volume of financial data being generated by
taxpayers has increased exponentially, making manual monitoring ineffective and incapable of detecting
sophisticated fraud patterns in real-time, thereby causing huge revenue losses to governments across the globe.

However, Al technology has now been recognized as an empirically validated solution to these systemic
challenges. Machine learning, predictive analytics, natural language processing, and anomaly detection models
can now be employed to analyse vast financial data in real-time, identifying irregularities with unprecedented
speed and accuracy. This is far more efficient than any traditional audit process. Moreover, unlike traditional
systems, Al technology can "learn" from data and evolve with changing patterns of fraud, thereby helping tax
authorities move from reactive enforcement to proactive compliance management.

Although there has been increased use of Al in taxation systems around the world, there has been a lack of
empirical evidence on the relative effectiveness of Al-based audit systems in comparison to conventional systems
in various countries. There has been a lack of adequate coverage of challenges associated with data privacy,
algorithmic bias, governance structures, and institutional readiness in the existing literature. The study attempts
to fill this gap through a rigorous five-country comparative study and an applied gap analysis for India on the
basis of two specific research objectives: (a) to study the role of Al-based tools in enhancing tax compliance,
fraud detection, and revenue collection efficiency in the USA, UK, China, Australia, and Singapore; and (b) to
identify and compare the challenges and limitations associated with the adoption of Al in tax administration in
these countries. The study attempts to validate two hypotheses: Hoi: Al-based tools are not significant in enhancing
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tax compliance and revenue collection efficiency; and its negation: Hii: Al-based tools are significant in enhancing
tax compliance and revenue collection efficiency; and He.: Al-based tools do not face significant challenges in
implementation; and its negation: Hi2: Al-based tools face significant challenges in implementation.

2. Review of Literature

The academic literature on Al in tax administration has expanded significantly in the last five years, and while it
has identified a set of consistent findings, it has also revealed tensions and questions. The story that emerges when
reading twenty peer-reviewed articles is one of clear and measurable promise, but also of ongoing governance
and equity challenges that the literature has only begun to engage with.

The foundational study in this field has proven that Al tools such as machine learning, predictive analytics, and
anomaly detection provide a significant efficiency advantage in audit processes compared to traditional audit
systems that use a rule-based approach. Belahouaoui and Alm (2025) proposed the AATO framework through a
systematic bibliometric study that proved the efficiency of Al in streamlining fraud detection processes and
reducing compliance costs for tax authorities around the world. The importance of this field has been further
proven by Rahman et al. (2024), who proposed the use of machine learning in identifying high-risk taxpayers and
detecting anomalies in financial patterns through a conceptual study and analysis of the technique’s efficiency.
This field has been further supported by empirical studies such as Kumar et al. (2025), who proposed a supervised
machine learning approach using Random Forest and XGBoost algorithms that achieved 95-96% accuracy in
fraud detection for income tax fraud compared to traditional audit systems. Chris (2024) proposed that AT model
performance is evaluated using various metrics such as precision, recall, and F1-score for various case studies that
proved that Al has a higher accuracy rate of more than 80-95% compared to traditional audit systems.

This quantitative evidence is also supported by real-world implementation studies. In fact, Ariyibi et al. (2024)
discovered that the implementation of Al systems in real-world settings considerably enhanced real-time
monitoring and risk-based audit targeting, thereby increasing revenue recovery. Obi and Anwar (2025) also
proved that Al systems can substantially reduce false positives in financial data security. Moreover, real-world
implementation studies conducted by Erastov and Balytska (2025) in Europe and Ukraine also revealed that Al
systems considerably improve real-time risk assessment. However, the researchers also discovered that human
oversight is indispensable for fairness and accountability. Similarly, Tan et al. (2025) also discovered through
mixed-method analysis in various real-world settings that Intelligent Tax Systems improve audit accuracy,
compliance monitoring, and allocation through real-time predictive analytics. The quantitative data collated by
Ansari et al. (2025), based on a PLS-SEM analysis of data from 150 finance and audit professionals, provided a
moderating insight into the impact of Al on fraud detection, namely that it is more significant in organisations
with good internal control systems, thus reiterating the importance of technology not being a standalone solution.

Moreover, various regional and sectoral viewpoints provide more depth to the issue. Shakil and Tasnia (2022)
indicated that infrastructure challenges, skills deficit, and resistance to change are major challenges in the Asia-
Pacific region. Igbal et al. (2025) conducted a case study involving five countries using Rogers' Diffusion of
Innovations theory and indicated that the use of Al, blockchain, and autonomous compliance solutions has a
positive impact on transparency, even though there are challenges in data privacy and integration. Nguyen et al.
(2024) analyzed Al in public institutions and indicated that there is a positive impact on compliance monitoring
and revenue forecasting; however, there are still concerns about algorithmic bias and regulatory readiness.

The literature on governance and ethics is the most dynamically developing domain. In a regression analysis of
European countries, Tsikalo et al. (2024) found a counterintuitive result: although a high level of Al talent is
associated with lower tax losses, a high level of commercial Al adoption is associated with greater tax abuse in
corporations, emphasizing the dual role of Al and the importance of developing regulatory frameworks around it.
Bajpai (2024) and Bezdidnyi (2024) found that Al enhances compliance efficiency but requires governance to
manage transparency, bias, and equity. Aladebumoye (2025) confirmed that Al facilitates proactive enforcement
but raises ethical and privacy issues that must be systematically managed. Pamisetty (2020, 2023) and Mustafa
and Jack (2025) found that data privacy, system integration, and legacy limitations offset Al efficiency gains when
governance is low. Collectively, the literature establishes an unambiguous empirical case for Al in tax
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administration, but it also establishes, equally clearly, that the governance framework for Al adoption is at least
as important as Al itself.

Research Gaps

Despite the breadth and growing depth of the literature, a critical analysis has identified eight gaps in the literature,
and this research has been conducted to fill these gaps. Firstly, the majority of studies reviewed have employed
conceptual, review-based, or analytical research methods. There has been a scarcity of studies that have employed
empirical validation using real-time taxpayer data or actual implementation data, especially in the context of
developing economies. Secondly, though studies have addressed the impact of Al in enhancing the accuracy of
fraud detection, evaluation of Al-based systems vis-a-vis traditional audit practices in multiple jurisdictions using
standardized metrics has not been conducted. Third, institutional readiness issues like behavioural resistance,
training needs, and integration with existing ERP and taxation systems are not addressed in the literature. Fourth,
there is limited discussion in the literature regarding the impact of Al monitoring on voluntary compliance
behaviour. Fifth, there is limited discussion and testing of issues like algorithmic bias, transparency, and privacy
in Al monitoring, as well as testing for fairness in Al-based audit selection and discrimination in taxpayer risk
scorecards. Sixth, there is no universally accepted framework to measure success rates, compliance improvement,
revenue collection, and fraud detection accuracy in Al monitoring, and hence comparison across studies is not
feasible. Seventh, sectoral studies like fraud detection models for MSMEs, cross-border trade, and digital services
are not well addressed in the literature. Eighth, there is limited discussion and testing of integrated decision support
systems like Al analytics and human audit judgement, as opposed to automated and prediction-only models.

These gaps provide a collective motivation for two research objectives: (a) to investigate the contribution of Al-
based tools to tax compliance, tax fraud, and revenue collection efficiency in the USA, UK, China, Australia, and
Singapore based on quantitative performance indicators obtained from government and inter-governmental
publications; and (b) to identify the challenges associated with Al adoption in tax administration in the five
countries, considering gaps in governance, algorithmic bias, transparency, and human oversight. Accordingly, this
study formulates two null hypotheses: Hoi: Al-based tools are not significant in improving tax compliance and
revenue collection efficiency in tax administration. Hui: Al-based tools are significant in improving tax
compliance and revenue collection efficiency. Hoz2: Al adoption does not encounter significant challenges in tax
administration. Hi2: Al adoption encounters significant challenges.

Research Methodology

This study utilizes a descriptive and comparative research design that fits into an interpretivist approach and is
appropriate for comparative public policy analysis in which the analytical meaning is systematically derived from
the interpretation of documented evidence. The scope of the study includes five countries: the USA, the UK,
China, Australia, and Singapore, selected for their documented tax system maturity and data availability for the
study. India has been included in the study by applying a structured gap analysis approach. The data for the study
is entirely secondary and has been collected from five different categories of authoritative publications from the
years 2020-2026: (i) publications from inter-governmental and OECD agencies such as "Tax Administration
2025," "Tax Administration 2023," and "Governing with Al (2025)"; (ii) annual reports from national tax
authorities such as the IRS, HMRC, ATO, and IRAS; (iii) national audit office and regulatory reports such as
"ANAO Report No. 26 (2025)," "NAO (2025)," and "TIGTA (2024)"; (iv) twenty peer-reviewed academic studies
reviewed in

Section 2; and (v) Indian government publications such as CBDT, CBIC, and GSTN official publications. The
methodology is based on methodological triangulation, using both quantitative efficiency measures (tax gap
percentages, fraud detection accuracy, cost to collect, and revenue recovered) and qualitative governance
measures (presence of independent audit bodies, human-in-loop policies, and transparency statements). The key
methodological tool is the Composite Efficiency Index (CEI), a new framework specifically designed for this
research, comprising weighted scores across 12 criteria in five dimensions. For testing the hypotheses,
comparative evidence analysis is carried out, as suggested under the interpretivist paradigm and as per OECD best
practices for comparative studies, with a clear decision rule:
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Hoi is rejected when directional improvement in Al-driven efficiency is identified in at least four out of five
countries; Ho2 is rejected when significant challenges are identified in at least four out of five countries. The
independent variable is the adoption of Al-enabled DTA systems, the dependent variable is the fraud detection
and compliance efficiency outcomes, and the quality of governance is the moderating variable, while the quality
of technology infrastructure, size of the tax base, and digital identity are the control variables.

3. Data Analysis and Interpretation

Table 1 displays the entire matrix for the CEI scoring system. The green color represents high performance (i.e.,
score > 8), gold represents moderate performance (i.e., score between 6 and 7), and red represents weak
performance or missing data (i.e., score < 6). The IRAS in Singapore tops the table with a score of 8.93 out of 10,
followed by Australia's ATO (7.71 out of 10), the UK's HMRC (7.68 out of 10), the USA

Table 1: Composite Efficiency Index (CEI) — Weighted Scoring Matrix

Criterion USA UK China | Australia | Singapore

A. FRAUD 30%
DETECTION &

ACCURACY

Al. Detection 8 9 7 9 10 10%
Accuracy

A2. Revenue 9 8 5 9 8 12%
Recovered

A3. False Positive 6 7 7 7 9 8%
Reduction

B. COST 20%
EFFICIENCY

B1. Cost-to-Collect 8 7 5 7 10 12%
Ratio

B2. Admin Efficiency 7 6 6 8 9 8%
Gain

C. GOVERNANCE 20%
& OVERSIGHT

C1. Independent Audit 8 7 3 8 9 10%
Body

C2. Human-in-Loop 8 9 5 8 9 5%
Policy

C3. Transparency & 6 5 2 7 8 5%
Disclosure

D. TECHNOLOGY 15%
MATURITY

D1. Al Breadth / Use 9 8 8 8 7 8%
Cases

D2. Implementation 8 10 9 7 7 7%
Maturity
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E. TAXPAYER 15%
EXPERIENCE

El. Processing Time 8 7 8 8 9 8%
Reduction

E2. Compliance / 7 6 6 8 10 7%
Satisfaction

COMPOSITE 7.65 7.68 6.09 7.71 8.93 100%
EFFICIENCY
INDEX /10

RANK 3rd 2nd 5th 2nd 1st

Country Level Analysis

The IRS (USA, 7.65/10) has the biggest portfolio of Al applications among the five tax authorities, with 68
projects in FY2024 that will expand to 129 use cases by 2026. The Return Review Program has achieved a 40%
increase in fraudulent return detection and identified USD 9.1 billion in fraud for FY2024. The cost-to-collect
ratio has fallen from USD 0.53 (2010) to USD 0.34 (2025). However, the presence of documented racial bias in
the tax audit algorithm and Congressional rescission of USD 79.6 billion from the AI budget to USD 37 billion
pose governance and sustainability concerns for the IRS. HMRC's Connect (UK, 7.68/10) has been operational
since 2010 and matches 22 billion data points across 30+ databases, investigating over 500,000 cases annually.
The tax gap was reduced from 7.5% (2005-06) to 4.8% (2021-22) with the Connect system, generating over GBP
3 billion in additional revenues with a 37:1 return on investment. A landmark ruling by the First-Tier Tribunal in
August 2025 forced HMRC to disclose the algorithmic criteria for the Connect system after 15 years of
operation—revealing a transparency deficit that had not been previously quantified in the literature.

The Golden Tax System of China, under Phase IV, is the world's largest Al tax system, covering 150 million+
taxpayers on a unified cloud platform with real-time electronic-fapiao verification. Phase III virtually eliminated
systematic VAT invoice fraud, leading to a doubling of China's tax-GDP ratio from 10.3% to 15.3%. A 2025 diff-
in-diffs study found a statistically significant reduction of 0.29 percentage points in corporate tax avoidance in
Phase 111, to be realized in 2025. The lower CEI score of China reflects limitations in data disclosure and the lack
of an independent external body to conduct audits, not necessarily lower performance. Australia's ATO, rated at
7.71/10, offers the most well-documented Al efficiency gains in the entire study: Al accuracy in detecting high-
risk cases improved from 45% to 85% with Al, leading to AUD 530 million in unpaid taxes, AUD 2.5 billion in
fraudulent GST claims prevented, and AUD 79 million in tax protected through Al-powered myTax prompts in
FY2023-24. The ANAO Report No. 26 (2025) found that despite strong revenue performance, 74% of the ATO's
43 production Al models lacked a formal data ethics assessment, a governance gap with significant relevance to
India.

IRAS, Singapore (8.93/10) operates at world-leading efficiency due to their precision-over-scale approach. Their
VICA chatbot, upgraded with LLM architecture in 2023, now processes 70,000 transactional queries annually,
saving 11,666 taxpayer hours annually. IRAS collected a record SGD 88.9 billion in FY2024-25, representing a
10.7% increase from the previous year, with an arrears rate remaining at just 0.66%. Precision is also shown
through their success in achieving SGD 507 million from 8,600 audit and investigation cases in FY2024-25. Their
robust PDPA 2012 framework, mandatory human oversight in all enforcement actions, and Al transparency
statements contribute to their industry-leading governance score at 8.67/10.

Hypotheses Test Results

Hoi is rejected, and Hu is accepted. Substantial evidence is found to support the improvement in tax compliance
and efficiency in the collection of revenues due to Al in four out of the five countries: IRS RRP — 40%
improvement in fraud detection, USD 9.1 billion recovered (FY2024); HMRC Connect — reduction in the tax gap
by 2.7% after 15 years, ROI of 37:1; ATO — accuracy improved by 40%, AUD 2.5 billion fraud prevented; and
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IRAS — world-leading arrears rate maintained, and the revenue increased by 10.7% year-over-year. However, the
data from China is qualified due to constraints in disclosure. Hoz is rejected, and Hiz is accepted. Substantial
challenges are found in all five countries: 74% of ATO's Al models did not undergo data ethics assessment
(ANAO, 2025); HMRC had to obtain court orders to disclose their algorithmic criteria after 15 years; there is
documented racial bias in the algorithmic selection of audits in the IRS; and there is no independent external Al
audit body in China. Additionally, there are data privacy challenges, integration challenges, and workforce
challenges in all five countries.

India Gap Analysis

India has a sound foundation for Al, with Project Insight (risk profiling based on 300+ data points using ML),
AIS (pre-filled ITR), GSTN’s BIFA system (launched in May 2023), and mandatory B2B e-invoicing for invoices
> INR 5 crore. This puts India ahead of other developing countries. However, the CEI framework has identified
five key gaps, as shown in Table 2. Estimated CEI score for India: 5.5-6.0/10. The most significant gap relates to
cross-agency data silos, where India’s three major tax systems — income tax, GST, and customs — operate
independently, which prevents a comprehensive risk profiling system like HMRC’s Connect, where 500,000 cases
are currently being investigated every year.

Table 2: India Gap Analysis — Current State vs. Best Practice Benchmark

Dimension India — Current State Best Practice Gap &
Recommendation

Cross-Agency Siloed: GSTN, Project UK Connect: 22 billion Build 'India Connect'

Integration Insight, ICEGATE operate  data points across 30+ integrating GSTN,
independently with limited = databases; 37:1 ROL. Project Insight,
data sharing. ICEGATE, MCAZ21,
SEBI, EPFO. Estimated
additional revenue: INR
2-4 lakh crore/year.
Real-Time BIFA reactive (post- China GTS Phase IV: real- Lower e-invoice
Fraud Detection = filing). E-invoice time e-fapiao for 150M+ threshold to INR 1 crore;
mandatory above INR 5 taxpayers; ATO: AUD deploy real-time Al
crore only. 2.5B fraud prevented. invoice matching in

Taxpayer Al
Services

Al Governance
Framework

Ask-IT: rule-based
chatbot, limited NLP. No
LLM interface deployed.

No dedicated Al audit
body, no Al Transparency
Statement, no formal
human-in-loop policy.

IRAS VICA (LLM):
70,000 queries/year,
11,666 taxpayer hours
saved annually.

ANAO dedicated Al audit
(Report No. 26, 2025);
ATO Al Transparency
Statement published.

BIFA. Target: prevent
INR 1-2 lakh crore fake
ITC annually.

Deploy LLM chatbot on
Income Tax + GST
portals in Indian
languages. Target: 1M+
taxpayer hours saved
annually.

Mandate CAG for
biennial Al audit of
CBDT/CBIC/GSTN;
issue human-in-loop
policy; publish annual Al
Transparency Statement.
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Tax-to-GDP 11.7% (FY2023-24); GST  OECD average: 34.3%; Target 14% by 2030 via
Ratio compliance gap ~18% of Singapore: 12.2% phased Al roadmap:
potential revenue. (FY2024-25). Phase 1 (India Connect +

GST Al), Phase 2 (LLM
chatbot + audit Al), Phase
3 (predictive
compliance).

4. Recommendations
Based on the five-country CEI results and India gap analysis, five strategic recommendations are proposed to
CBDT, CBIC, and GSTN. They are as follows:

e 'India Connect' - A unified risk engine connecting GSTN, Project Insight (CBDT), ICEGATE
(Customs), MCA21, SEBI, EPFO, etc., like HMRC's Connect. This will provide a 37:1 ROL The
additional revenue to be detected: INR 2 - 4 lakh crore. This is the single best structural reform
opportunity available in India today.

e 'Real-Time GST Fraud Prevention' - Mandating e-invoice from INR 5 crore to INR 1 crore, along with
real-time Al-based matching in BIFA, like China's GTS Phase IV. This will transform BIFA from a
reactive to a proactive system, targeting INR 1 - 2 lakh crore of fraudulent ITC claims.

e 'LLM-based Multilingual Taxpayer Chatbot' - Replacing the existing 'Ask IT' chatbot with a Large
Language Model-based interface on income tax and GST portals in all Indian languages, like IRAS's
VICA. This will result in 1 million+ taxpayer hours saved, which will lead to voluntary improvements
in taxpayer compliance, particularly in Tier 2 and Tier 3 cities.

e Formalise a National Al Governance Framework for Taxation: CBDT and CBIC should jointly publish
an "Al Governance Policy” that mandates human review of Al enforcement actions, annual "Al
Transparency Statements," data ethics reviews of all production Al models, and annual publication of
"cost-to-collect ratios." CAG should be tasked with conducting "Al governance audits" of CBDT,
CBIC, and GSTN on a biennial basis, similar to "Australia's ANAO Report No. 26 (2025)."

e Reach a Tax-to-GDP of 14% by 2030 via a "Phased Al Roadmap": "Phase 1" (2026-27): "India Connect
+ Real-time GST AI"; "Phase 2" (2027-28): "LLM chatbot + expanded Al audit selection"; "Phase 3"
(2028-30): "Predictive compliance + behavioral nudge systems." Projected impact: 2-3% increase in
tax-to-GDP, resulting in additional revenues of INR 4-6 lakh crore annually in a steady state.

5. Conclusion

This study has clearly demonstrated through rigorous comparative analysis and the Composite Efficiency Index
that Al in tax administrations results in quantified efficiency benefits in the real world. HMRC’s Connect system
yielded a ROI of 37:1 over 15 years, while the ATO in Australia increased detection accuracy by 40 percentage
points, Singapore’s IRAS boasts a world-class arrears rate of 0.66% and increased revenue by 10.7% in one year,
while the IRS recovered USD 9.1 billion in fraudulent claims in FY2024. The OECD notes that “adoption rates
for Al in tax administrations increased from 9% in 2016 to 69% in 2023. This makes the framework for
comparative analysis in this study highly timely and replicable.”

Equally important, however, is the fact that the quality of governance and not the level of technology
sophistication is the key driver for sustainable and unsustainable performance in Al. The ANAO's identification
that 74% of ATO's production Al models were without data ethics assessment, HMRC's 15-year transparency gap
revealed by court orders, and the racial bias in the IRS's selection criteria for audits all confirm that Al without
co-evolutionary governance leads to systemic institutional risks. The Singapore experience also proves that
governance built proactively and not reactively directly correlates with better performance.

Both hypotheses are supported by the results: Hi: is supported by the study results (i.e., Al tools significantly
improve tax compliance and collection efficiency), and Hiz is supported by the study results (i.e., significant
implementation hurdles exist for all jurisdictions). The five recommendations for India—namely, India Connect,
Real-Time GST Al LLM Taxpayer Services, Al Governance Framework, and a phased tax-to-GDP target of 14%
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by 2030—present a clear and evidence-based approach for India to move from its current CEI score of 5.5-6.0/10
to a best-in-class position in just five years.
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