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Abstract

The emergence of blockchain technology and artificial intelligence (Al) presents transformative opportunities for tax
compliance, especially for small and medium-sized enterprises (SMEs). These technologies promise to enhance tax
system accuracy, efficiency, and transparency. However, their adoption is accompanied by significant challenges and
barriers.

This review analyzes the benefits, challenges, and future prospects of integrating Al and blockchain technologies into
tax systems, with a focus on their impact on SMEs. It seeks to provide insights into how these technologies can reshape
tax compliance and identify areas requiring further research.

The review revealed that Al enhances accuracy and compliance through advanced predictive models and explainable
Al, while blockchain ensures transparency and trust with its immutable ledger and smart contracts. Despite these
benefits, SMEs face technical and financial constraints, such as high implementation costs and integration complexities.
Regulatory and legal challenges, including evolving tax laws and data privacy requirements, further complicate
adoption. Additionally, resistance to new technologies and skill gaps within SMEs hinder widespread implementation.
Scalability and customization issues also pose significant barriers.

In conclusion, Al and blockchain technologies substantially improve tax compliance but come with notable challenges.
These technologies promise enhanced accuracy and efficiency for SMEs, yet overcoming barriers related to cost,
integration, and regulation is essential for successful adoption. It was recommended that future research should focus
on developing SME-specific solutions, addressing regulatory adaptations, and conducting comparative analyses of
traditional versus Al-driven tax systems. By tackling these areas, stakeholders can better support SMEs in leveraging Al
and blockchain technologies for more effective and transparent tax compliance.
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1. Introduction

Tax compliance is a critical aspect of business operations for Small and Medium-sized Enterprises (SMEs), yet it remains
one of the most challenging (Mazwi & Kosongo, 2020). SMEs, which constitute a significant portion of the global
economy, often struggle with the complexities of traditional tax filing systems (Bayraktar & Algan, 2019). These systems,
typically designed with larger enterprises in mind, are often less suitable for the unique needs of SMEs, which operate
with fewer resources and more limited expertise. The intricacies of tax laws, with their constant changes and specific
requirements, add to the complexity, creating a significant burden for these businesses (Gopichand, 2017). Many SMEs
lack the in-house expertise to navigate these challenges effectively, leading to issues such as errors in tax filings, delayed
submissions, and, in some cases, penalties that could otherwise be avoided.

Tax compliance is not just a legal obligation; it is essential for the stability and growth of SMEs (Akubo et al., 2016). Non-
compliance can lead to severe financial repercussions, including hefty fines, increased scrutiny from tax authorities, and
even legal action (Oladipupo & Obazee, 2016). These consequences can be devastating for SMEs, which often operate
on tight margins and cannot afford the financial strain that penalties or legal fees would impose. Furthermore, non-
compliance can harm an organization's reputation and make it more challenging to obtain funding, attract investors, or
build partnerships, all of which are crucial for long-term success (Paleka & Vitezi¢, 2023). The pressure to comply with
tax regulations, therefore, affects the financial health of SMEs and their ability to grow and compete in the marketplace.

In recent years, the financial sector has witnessed a surge in technological innovations aimed at improving efficiency,
accuracy, and accessibility. Among these are mobile banking, cloud computing, and Robotic Process Automation (RPA),
which are revolutionizing how financial services are delivered. Mobile banking enhances accessibility but often
struggles with security vulnerabilities (Wainana et al., 2023). Cloud computing offers scalability and cost savings but
raises concerns about data privacy and compliance (Adeusi et al., 2024). RPA automates routine tasks, yet it lacks the
sophistication to handle complex decision-making processes (Flechsig et al., 2022).

These limitations highlight areas where Al and blockchain have shown great promise. Al has the potential to automate
tax filing processes by analyzing large datasets, reducing errors, and saving time, which is especially beneficial for
resource-limited SMEs (Saba & Monkam, 2024). Blockchain technology enhances the security and transparency of
financial data, protecting SMEs from fraud and data breaches (Shoetan & Familoni, 2024). Together, Al and blockchain
can revolutionize tax compliance, making it more accurate and secure. However, SMEs can face challenges when
adopting them.

This review aims to explore the impact of Al-driven and blockchain-enabled tax filing systems on SMEs, focusing on the
benefits, challenges, and adoption barriers these technologies present. The scope of the review encompasses an
assessment of how these innovations could transform tax compliance for SMEs, particularly in the context of ongoing
technological advancements. By analyzing both the potential advantages and the obstacles to adoption, this review
seeks to provide a comprehensive understanding of how Al and blockchain can be harnessed to improve tax compliance
for SMEs, ultimately contributing to their long-term success in an increasingly digital world.

2. Overview of Technological Innovation in Tax Filing Systems

2.1. Al and its application in Tax filing

Artificial Intelligence (AI) has quickly become a game-changing technology in several fields, including taxation and
financial services (Enunnl, 2024). In tax filing, Al technologies, like automation, machine learning, and Natural Language
Processing (NLP), play pivotal roles in enhancing tax procedure accuracy, effectiveness, and compliance.

Machine learning, a crucial subset of Al, is particularly influential in tax filing. It utilizes algorithms that can learn from
historical data to identify patterns, predict outcomes, and make decisions with minimal human intervention (Taye,
2023). This capability is invaluable in tax filing, where machine learning algorithms can analyze vast amounts of
financial data, detect anomalies, and ensure that tax filings are accurate and compliant with current regulations (Nembe
et al., 2024). This is especially beneficial for Small and Medium-sized Enterprises (SMEs) that often lack the resources
to navigate complex tax regulations manually. Machine learning can automatically update and adapt to changes in tax
laws, ensuring ongoing compliance without requiring constant manual adjustments (Huang, 2018). This adaptability
reduces the risk of non-compliance and the associated penalties, offering SMEs a reliable way to manage their tax
obligations.
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Natural Language Processing (NLP) is another key Al technology that enhances tax filing by enabling systems to
understand and interpret human language. In the context of tax filing, NLP can be used to analyze and interpret tax-
related documents, such as invoices, receipts, and legal texts (Bommarito et al., 2018). This capability allows for the
automatic extraction of relevant information, significantly reducing the time and effort required for manual data entry.
For instance, NLP can help identify deductible expenses, ensuring that all eligible deductions are accurately claimed.
Additionally, NLP can interact with users more intuitively, providing guidance and answering queries related to tax
filing in a conversational style (Maashabi et al., 2022). This is particularly useful for individuals and SMEs with limited
tax knowledge, as it makes the tax filing process more accessible and user-friendly.

Automation, powered by Al, further enhances the tax filing process by reducing the need for manual intervention. Al-
driven automation can handle repetitive tasks such as data entry, calculation of taxes, and preparation of tax returns
with a high degree of accuracy (Farea et al., 2024). This speeds up the filing process and minimizes the risk of human
error. Automated systems can also generate alerts for potential issues, such as missed deadlines or discrepancies in
financial data, allowing businesses to address problems proactively. By streamlining these processes, Al-driven
automation enables businesses to focus more on strategic activities rather than getting bogged down by administrative
tasks. This shift from manual to automated processes represents a significant advancement in the efficiency and
reliability of tax compliance for businesses of all sizes.

2.2. Blockchain Technology in Tax Processes

Blockchain technology is another groundbreaking innovation with profound implications for tax processes. At its core,
blockchain is a distributed, decentralized ledger system that securely, transparently, and immutably records
transactions across numerous computers. (Ballamudi, 2016). This technology plays a pivotal role in ensuring
transparency, data integrity, and security in tax systems, making it an invaluable tool for modernizing tax compliance.

One of the primary advantages of blockchain in tax processes is its ability to ensure transparency (Han et al.,, 2023).
Every transaction recorded on a blockchain is visible to all participants in the network, creating a transparent and
traceable record. In the context of tax filing, this transparency can help both businesses and tax authorities verify
transactions, ensuring that all income and expenses are accurately reported (Oats & Tuck, 2019). For example,
blockchain can track the flow of goods and services, providing an indisputable record of transactions that can be
referenced during tax audits. This level of transparency reduces the likelihood of disputes. It enhances trust between
businesses and tax authorities, as all parties can be confident in the accuracy and authenticity of the reported data.

Data integrity is another critical aspect of blockchain technology. Once a transaction is recorded on a blockchain, it
cannot be altered or deleted (Dong et al., 2023). This immutability ensures that the financial data used for tax filing is
accurate and tamper-proof. In traditional tax systems, data discrepancies can arise due to human error or intentional
manipulation, leading to compliance issues. Blockchain's secure and unchangeable ledger mitigates these risks by
providing a single source of truth that all parties can rely on (Wang & Liu, 2023). This is particularly important for SMEs,
which may face challenges in maintaining accurate records due to limited resources. By ensuring data integrity,
blockchain helps SMEs avoid costly errors and potential penalties.

Security is a cornerstone of blockchain technology, making it highly relevant for tax processes that involve sensitive
financial information (Jiang, 2024). Blockchain uses cryptographic techniques to secure data, ensuring g that only
authorized parties can access and interact with the information (Shi et al,, 2020). This level of security is crucial in
protecting against cyber threats such as hacking and data breaches, which are common concerns in digital tax systems.
For SMEs, which may be more vulnerable to such threats, blockchain provides a robust framework for safeguarding
financial data, thereby enhancing overall tax compliance. By integrating blockchain into tax processes, businesses can
achieve higher security, ensuring that their financial data remains protected from unauthorized access and tampering.

2.3. Intersection of Al and Blockchain in Tax Compliance

The integration of Al and blockchain technologies presents a robust solution for modernizing tax compliance,
addressing the limitations of traditional tax processes (Adelekan et al., 2024). Al excels in analyzing large datasets,
automating tasks such as categorizing transactions and calculating taxes. When combined with blockchain’s secure and
immutable ledger, this integration ensures that all tax-related data is accurate, trustworthy, and tamper-proof. This
reduces the risk of errors and fraud, providing both businesses and tax authorities with a reliable record of tax filings.

Efficiency and speed are also greatly improved by this integration. Al-driven automation can handle routine tasks,

freeing up time for strategic activities. Blockchain's decentralized nature further streamlines these processes by
eliminating intermediaries, thus reducing the time and costs associated with tax compliance ().
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Transparency and accountability are enhanced through this combination as well. Al provides real-time insights into tax
data, allowing continuous monitoring of compliance status. Blockchain ensures that all transactions are transparent and
easily verifiable by tax authorities, fostering trust and reducing the likelihood of disputes and audits (Ballamudi, 2016).

Moreover, the integration of Al and blockchain significantly bolsters the security of tax systems. Al can detect and
prevent fraudulent activities by analyzing patterns and identifying anomalies in financial data. Blockchain’s secure
ledger further protects against both external and internal threats. For SMEs, this integrated approach offers a cost-
effective solution for safeguarding financial data.

By leveraging the strengths of both Al and blockchain, businesses can achieve greater accuracy, efficiency, transparency,
and security in their tax processes. As these technologies evolve, their integration will become increasingly essential for
ensuring compliance in a rapidly digitalizing and complex tax environment.

3. Benefits of Al-Driven and Blockchain-Enabled Tax Systems for SMEs

3.1. Enhanced Accuracy and Compliance

The integration of Al-driven tax systems provides Small and Medium-sized Enterprises (SMEs) with a significant boost
in accuracy and compliance (Adelekan et al., 2024). Traditional tax filing processes are often prone to human error,
particularly when dealing with the intricate and ever-evolving landscape of tax regulations (Bayraktar and Algan, 2019).
SMEs, which typically operate with limited financial resources and expertise, face a heightened risk of making mistakes
that can lead to costly penalties. Al technologies, such as machine learning and automation, offer a solution to this
challenge by automating complex tax calculations and consistently applying the most current tax laws (Farea et al,,
2024).

Machine learning, a subset of Al, excels at analyzing vast amounts of financial data to identify patterns and predict
outcomes. (Antwi et al., 2024). When applied to tax filing, these algorithms can detect anomalies, flag potential issues,
and ensure that all tax calculations are accurate. For example, Al can automatically categorize transactions, apply
relevant tax codes, and generate accurate tax returns, reducing the burden on SMEs to manually process this
information. Additionally, Al-driven systems can stay up-to-date with changes in tax laws, automatically adjusting
calculations to ensure compliance without requiring constant manual intervention. This level of accuracy is particularly
valuable for SMEs, as it reduces the likelihood of errors that could result in financial penalties or audits.

Moreover, Al can enhance compliance by providing SMEs with insights into their tax obligations throughout the fiscal
year (Nembe et al,, 2024). Instead of scrambling to meet tax deadlines with uncertain calculations, businesses can rely
on Al systems to monitor their financial activities in real-time, ensuring that they remain compliant with tax regulations
on an ongoing basis. This proactive approach not only minimizes the risk of non-compliance but also allows SMEs to
plan their finances more effectively, avoiding unexpected tax liabilities.

3.2. Increased Transparency and Trust

Blockchain technology, when integrated into tax systems, offers unparalleled levels of transparency and trust, which
are critical for both businesses and tax authorities. Blockchain operates as a decentralized ledger that records every
transaction across a network of computers, ensuring that each entry is permanent, unchangeable, and visible to all
participants in the network (Dong et al., 2023). This transparency is particularly beneficial for SMEs, which often face
scrutiny regarding the accuracy of their financial records.

A transaction cannot be changed or removed once it has been recorded, thanks to the immutable nature of blockchain
(Politou et al., 2023). This characteristic is crucial in reducing fraud and errors in tax filings, as it guarantees the
integrity of the data. For SMEs, this means that their financial records are secure and trustworthy, providing a solid
foundation for tax filings. The transparency offered by blockchain allows tax authorities to verify transactions quickly
and efficiently, reducing the need for extensive audits (Han et al., 2023). This streamlined verification process not only
builds trust between SMEs and tax authorities but also reduces the administrative burden on both parties.

Furthermore, the decentralized nature of blockchain eliminates the need for intermediaries, such as third-party
auditors or financial institutions, in the tax filing process. This reduction in intermediaries speeds up the process and
minimizes the risk of data breaches or unauthorized access. For SMEs, which may not have the resources to invest in
advanced cybersecurity measures, blockchain offers a robust framework for protecting their financial data, further
enhancing the credibility and security of their tax filings.
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3.3. Operational Efficiency and Cost Reduction

The integration of Al and blockchain technologies in tax systems brings significant improvements in operational
efficiency and cost reduction, which are particularly beneficial for SMEs (Adelekan, 2024). The capacity of Al to
automate repetitive operations is one of its main benefits for tax filing, such as data entry, tax calculations, and the
preparation of tax returns. By automating these routine processes, Al speeds up the tax filing process and frees up
valuable time for SMEs to focus on more strategic activities, such as business growth and innovation (Abangah, 2024).

Automation also reduces the potential for human error, which is a common issue in manual tax filing processes. Errors
in tax filings can lead to delays, penalties, and additional administrative costs (Parycek et al.,2023). By leveraging Al-
driven automation, SMEs can significantly reduce these risks, ensuring that their tax filings are accurate and submitted
on time. Moreover, Al systems can generate alerts for potential issues, such as discrepancies in financial data or missed
deadlines, allowing businesses to address problems proactively before they escalate.

Blockchain technology further enhances operational efficiency by streamlining tax filings' verification and approval
process (Han et al,, 2023). The decentralized nature of blockchain eliminates the requirement for middlemen, cutting
down on the time and expense involved with using them. Additionally, the transparent and immutable nature of
blockchain records simplifies the audit process, as tax authorities can quickly verify the accuracy of tax filings without
the need for extensive documentation or manual checks.

For SMEs, the long-term cost savings associated with Al and blockchain adoption can be substantial. While the initial
investment in these technologies may be significant, reducing labor costs, fewer errors and lower compliance-related
penalties can offset this expense over time (Khan et al., 2023). Furthermore, the increased efficiency provided by Al and
blockchain allows SMEs to scale their operations more effectively, as they can handle higher volumes of transactions
without a corresponding increase in administrative workload.

Hence, these technologies provide a reliable and secure solution for navigating the complexities of tax compliance,
allowing SMEs to optimize their resources and focus on growth and innovation. As the digital landscape continues to
evolve, SMEs that embrace Al and blockchain in their tax processes will be better positioned to succeed in an
increasingly competitive and regulated environment.

4. Challenges and Barriers to Adoption for SMEs

4.1. Technical and Financial Constraints

Small and Medium-sized Enterprises (SMEs) face considerable technical and financial constraints when adopting Al and
blockchain technologies. One of the primary challenges is the substantial upfront cost associated with implementing
these advanced systems (Kutnetsov et al., 2024). The initial investment required for acquiring software, hardware, and
other technological infrastructure can be a significant financial burden for many SMEs. These costs can strain the
resources of smaller businesses, making it difficult for them to justify or afford the investment in cutting-edge
technologies (Ewuga et al., 2023).

In addition to the initial expenses, ongoing costs associated with system maintenance, updates, and support can further
impact an SME's financial stability. Maintaining and updating Al and blockchain systems requires continuous
investment, which can be challenging for businesses operating on tight budgets.

(Polas, 2022). The costs of technical support and system enhancements can add up, making it difficult for SMEs to
manage their financial resources effectively.

Integration difficulties also present a major barrier. Al and blockchain systems are complex and require seamless
integration with existing business processes and software. This integration can be especially challenging for SMEs that
rely on legacy systems or have limited IT infrastructure. The technical complexity of these technologies necessitates a
high level of expertise, which many SMEs may not possess. As a result, businesses often need to hire specialized staff or
consultants to manage the integration process, increasing overall costs.

Moreover, adopting Al and blockchain technologies demands technological infrastructure, such as high-speed internet
and secure data storage solutions. Many SMEs may lack the necessary infrastructure, complicating the adoption process
and raising the associated costs (Oyeleke, 2024). Implementing these advanced systems can become even more
challenging and costly without the proper technological foundation.
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4.2. Regulatory and Legal Considerations

Regulatory and legal considerations are another significant challenge for SMEs adopting Al and blockchain technologies.
Tax regulations and data privacy laws constantly evolve, and staying compliant with these changes can be daunting for
SMEs (Bello, 2024). Al systems must be programmed to adhere to complex tax regulations, which vary by jurisdiction
and can change frequently. Ensuring these systems remain compliant requires ongoing updates and adjustments, which
can be resource-intensive.

Data privacy laws, such as the General Data Protection Regulation (GDPR) in Europe, impose strict requirements on
how businesses handle and protect personal data (Hoofnagle et al., 2019). Al and blockchain systems often involve the
processing and storing of sensitive information, raising concerns about data privacy and security. SMEs must ensure
that their systems comply with these regulations, which may require additional legal consultation costs and
modification of data management practices.

Cross-border issues also pose challenges, particularly for SMEs operating internationally. Different countries have
varying regulations regarding tax compliance, data protection, and blockchain use. Ensuring compliance across multiple
jurisdictions can be complex and requires careful consideration of local laws and regulations. This complexity can deter
SMEs from adopting these technologies, as navigating the regulatory landscape may seem overwhelming.

4.3. Adoption Resistance and Skill Gaps

Resistance to adoption is a significant barrier for SMEs. Many business owners and managers may hesitate to embrace
new technologies due to a lack of understanding or fear of the unknown (Roberts et al.,, 2021). Al and blockchain are
relatively new and evolving fields, and some SMEs may struggle to see the immediate benefits or return on investment.
This reluctance can lead to slow adoption rates and hesitancy to invest in the resources necessary for successful
implementation.

Inadequate technical skills also exacerbate the problem. The successful adoption of Al and blockchain technologies
requires specialized knowledge and expertise, which many SMEs may not possess (Soori, 2024). This skill gap can
hinder these systems' effective implementation and management, leading to potential inefficiencies and increased costs.
SMEs often have limited resources for training or hiring skilled personnel, making it challenging to leverage these
technologies effectively.

Cultural hesitancy toward new technologies also plays a role. Traditional business practices and a reluctance to change
can impede the adoption of innovative technologies. Some SMEs may prefer to stick with established methods and
processes, even if newer technologies offer clear advantages (Zamani, 2022). Overcoming this resistance requires a
cultural shift toward embracing technological advancements and recognizing their potential benefits.

4.4, Scalability and Customization Issues

Scalability and customization issues are additional challenges SMEs face when adopting Al and blockchain technologies.
These systems must be scalable to accommodate the growth and changing needs of the business. However, many Al and
blockchain solutions are designed for larger enterprises and may not easily scale to meet the specific requirements of
SMEs. Adapting these technologies to fit the unique needs of smaller businesses can be challenging and may require
significant modifications.

Customization is another concern. SMEs often have diverse operations and specific business needs that may not be fully
addressed by off-the-shelf Al and blockchain solutions. Tailoring these technologies to fit unique business processes
and requirements can be complex and costly (Wallraff et al., 2023). SMEs may need to work closely with technology
providers to develop customized solutions, adding to the overall implementation costs.

Overcoming these challenges requires careful planning, resource investment, and a willingness to embrace change. By

navigating these obstacles effectively, SMEs can harness the full potential of Al and blockchain technologies, enhancing
their efficiency, accuracy, and competitiveness in the digital age.
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5. Current Adoption Trends

5.1. Global Adoption Patterns and Regional Insights

Integrating Al and blockchain technologies into tax systems is becoming increasingly prominent among Small and
Medium-sized Enterprises (SMEs) globally. Adoption patterns vary significantly across regions, influenced by
technological infrastructure, regulatory environments, and economic conditions (Schwaeke et al., 2024).

In North America and Europe, SMEs are at the forefront of adopting these technologies. Advanced technological
infrastructure and supportive regulatory environments facilitate the integration of Al and blockchain. For example,
SMEs in the UK and Germany utilize Al to automate tax filings, reducing manual errors and ensuring compliance with
complex VAT regulations, like Mika (Matthew, 2024). The European Union’s Digital Economy and Society Index (DESI)
underscores the growing use of Al for streamlining tax processes and blockchain for securing transaction records (DES],
2022).

Conversely, adoption is slower in many developing regions like Africa (Ewuga et al.,, 2023). Challenges such as limited
technological infrastructure, lower digital literacy, and less developed regulatory frameworks contribute to this slower
pace. Despite these barriers, progress is being made in some areas, with international aid and investment helping to
advance technology adoption.

In Latin America, countries like Brazil and Mexico are gradually adopting Al and blockchain in tax systems. Reports from
the Inter-American Development Bank (IDB) highlight that SMEs are starting to use Al for predictive analytics and
blockchain for transaction security (IDB, 2018). However, the uptake remains modest compared to more developed
regions.

5.2. Notable Case Studies

Several case studies demonstrate how SMEs have successfully implemented Al and blockchain technologies in their tax
processes, revealing key outcomes and lessons learned.

5.2.1. Case Study 1: Adoption of Al in Tax Filing at PwC UK

PwC UK, in collaboration with Harvey and OpenAl, developed a cutting-edge Al model specifically trained for the UK tax
landscape (PwC, 2024). This initiative marks a significant advancement in the application of artificial intelligence within
the professional services sector, particularly for tax filing and advisory services.

The Al model, available to all 2,300 PwC UK Tax professionals, is an Al assistant designed to generate high-quality tax
content, leveraging PwC'’s proprietary tax knowledge and expertise (PwC, 2024). It cross-references and is trained on a
wide array of data, including case law, legislation, and PwC’s internal intellectual property, which is regularly updated
to ensure compliance with the latest tax rules. This approach ensures that the model delivers superior accuracy and
transparency compared to publicly available Al models.

The deployment of the Al tool has enhanced the capability of PwC professionals to provide deeper insights, improved
transparency, and higher-quality outcomes for clients (PwC, 2024). It has also enabled more efficient processing of
complex tax information, allowing PwC to maintain its competitive edge in the professional services market.
Additionally, the Al model supports a human-led, technology-powered strategy, ensuring that Al complements rather
than replaces human expertise.

PwC'’s adoption of Al in tax filing demonstrates Al's transformative potential in enhancing service delivery, improving
accuracy, and fostering innovation in tax advisory services. This strategic move aligns with PwC's broader objective of
leading the professional services market in Al adoption and digital transformation.

5.2.2. Case Study 2: Adoption of Al in Tax Filing at Petrobras

Petrobras, the largest energy company in South America, enhanced the accuracy of its tax filings while reducing
administrative workload (Law, 2024). With over 45,000 employees and a history of leveraging Al in its core operations,
Petrobras aimed to extend Al's benefits to its administrative processes, including tax, procurement, finance, and HR
departments.
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To address potential inaccuracies in tax filings and streamline the tax process, Petrobras implemented Automation Co-
Pilot for Business Users, a generative Al model powered by Automation Anywhere (Law, 2024). This model was trained
using hundreds of pages of the Brazilian tax code and several months of the company's tax data. The Al tool enabled
Petrobras to automate its tax filing system, significantly reducing the time required to complete tax filings and
eliminating the need for overtime during tax season.

Within three weeks of deploying the Al solution, Petrobras identified US$120 million in savings and achieved
unprecedented efficiency by completing tax filings in three days (Law, 2024). The success of the Al tool has encouraged
Petrobras to expand its use of generative Al to other business functions, anticipating further savings of over US$1 billion
annually.

Petrobras' successful adoption of Al for tax filing demonstrates the transformative potential of Al in streamlining
administrative processes, improving accuracy, and achieving significant cost savings across various business functions.

The case studies of PwC UK and Petrobras illustrate the transformative potential of Al and blockchain technologies in
optimizing tax filing and administrative processes. While both are large enterprises with significant resources, their
successes demonstrate the profound benefits that could be realized if SMEs overcome barriers to adoption. By
leveraging Al and blockchain, SMEs can enhance accuracy, reduce costs, and improve efficiency in tax compliance.
Embracing these technologies could give SMEs a competitive edge, fostering growth and innovation in a rapidly evolving
digital landscape. The challenge lies in overcoming financial, technical, and cultural barriers to unlock these
opportunities.

6. Future Prospects and Emerging Research Areas

6.1. Technological Advancements and Innovations

The future of Al and blockchain technologies in tax systems is set to bring transformative changes, significantly
enhancing their capabilities and effectiveness. In Al, advancements such as advanced predictive models and explainable
Al (XAI) are at the forefront. Advanced predictive models use sophisticated algorithms to forecast tax liabilities and
detect potential compliance issues by analyzing historical data and current trends (Broby, 2022). This technology can
help SMEs accurately anticipate their tax obligations, allowing for better financial planning and management.

Explainable Al is another promising development. Unlike traditional Al systems, which often operate as ‘black boxes’,
explainable Al provides transparency in decision-making (Sharma et al.,, 2024). This transparency is crucial for tax
systems, where understanding the rationale behind automated tax calculations and compliance checks is essential for
building trust and accountability. By clarifying Al decision-making processes, SMEs can more confidently validate the
outcomes of their tax systems, thereby increasing their reliance on automated solutions.

Blockchain technology is also advancing with innovations such as smart contracts and decentralized systems (Far et al,,
2023). Smart contracts are self-executing contracts in which the agreements are encoded directly into the code. These
contracts can automate complex tax-related transactions and agreements, streamlining tax compliance by enforcing tax
rules and executing payments based on predefined conditions. This reduces the need for manual intervention and
minimizes errors.

Decentralized systems, which distribute data across multiple nodes rather than relying on a single central authority,
offer enhanced security and resilience (Wang & Liu, 2023). For tax systems, this means better protection against data
tampering and fraud and increased transparency in financial transactions. The decentralized nature of blockchain
ensures that data is more secure and less vulnerable to manipulation.

6.2. Integration with Broader Digital Ecosystems

As digital transformation reshapes finance and accounting, integrating Al and blockchain tax systems with broader
digital ecosystems will be crucial. The convergence of these technologies with cloud computing, the Internet of Things
(IoT), and big data analytics will create a more interconnected and efficient financial environment (Javaid et al., 2024).

Cloud-based solutions provide scalable infrastructure for deploying Al and blockchain technologies, making them more
accessible and cost-effective for SMEs (Graepel, 2024). The [oT can offer Al systems real-time data feeds, improving tax
reporting accuracy and timeliness. Big data analytics platforms can enable more comprehensive analysis of financial
data, leading to better-informed tax strategies and decision-making.
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Moreover, integrating tax systems with enterprise resource planning (ERP) systems and financial management tools
can streamline information flow across business functions (Gafaar, 2017). This integration facilitates more efficient tax
compliance processes and offers a holistic view of financial health, contributing to overall business optimization.

6.3. Research Gaps and Opportunities

Despite these promising developments, several research gaps and opportunities remain in applying Al and blockchain
for tax systems. One critical area for further research is SME-specific studies that explore small and medium-sized
businesses' unique challenges and requirements in adopting these technologies. Tailoring Al and blockchain solutions
to meet SME needs, including issues of scalability and affordability, is essential for widespread adoption.

Regulatory frameworks also need more attention. As Al and blockchain technologies evolve, existing tax regulations
may need to be updated to address new compliance challenges. Research into how regulatory bodies can adapt to these
technological advancements and how SMEs can navigate evolving regulations is vital for creating a supportive
environment for technology adoption.

Comparative analyses of traditional versus Al-driven tax systems present another valuable research opportunity.
Evaluating the effectiveness, efficiency, and cost implications of Al and blockchain tax solutions compared to traditional
methods can provide insights into their tangible benefits and limitations.

Hence, the future of Al and blockchain in tax systems holds exciting prospects with advancements in predictive
modeling, explainable Al, smart contracts, and decentralized systems. Their integration with broader digital ecosystems
promises enhanced efficiency and connectivity. Addressing research gaps related to SME needs, regulatory adaptations,
and comparative evaluations will be crucial for fully realizing the transformative potential of these technologies in tax
compliance.

7. Conclusion

In conclusion, this review highlights the transformative potential of Al and blockchain technologies in revolutionizing
SMEs' tax compliance while identifying critical challenges and barriers to their adoption. The integration of Al offers
significant advantages, including enhanced accuracy and compliance through advanced predictive models and
explainable Al, which simplifies complex tax calculations and decision-making processes. With its immutable ledger and
smart contracts, blockchain technology ensures greater transparency and trust in tax systems, mitigating fraud and data
tampering risks.

However, the adoption of these technologies is not without its challenges. SMEs face substantial technical and financial
constraints, including high implementation costs and the complexity of integrating advanced systems with existing
infrastructure. Regulatory and legal considerations also pose hurdles, as compliance with evolving tax regulations and
data privacy laws remains daunting. Furthermore, resistance to change and skill gaps within SMEs contribute to slow
adoption rates. Scalability and customization issues further complicate the integration of these technologies,
particularly for diverse and smaller-scale operations.

These findings have significant implications for SMEs, technology providers, and policymakers. For SMEs, embracing Al
and blockchain can improve efficiency, accuracy, and trust in tax processes, but overcoming financial and technical
barriers is crucial. Technology providers must focus on developing cost-effective, scalable solutions that cater to SMEs'
specific needs. In contrast, policymakers must address regulatory challenges and create supportive frameworks that
facilitate technology adoption.

Future research should focus on several key areas. Investigating SME-specific challenges and developing tailored
solutions can help address the unique needs of smaller businesses. Further exploration into regulatory adaptations and
how they can keep pace with technological advancements is essential. Additionally, comparative studies assessing the
effectiveness and efficiency of Al-driven and blockchain-enabled tax systems versus traditional methods will provide
valuable insights into their tangible benefits and limitations.
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