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Abstract. This study aims to explore the opportunities and challenges of implementing Artificial Intelligence (AI) in the Directorate General of Taxes' Core Tax Administration System (PSIAP) to improve tax administration efficiency and identify tax evasion, employing a qualitative research approach. The study investigates the role of AI in PSIAP and Customer Relationship Management (CRM) for enhancing tax collection and detecting risks. The results show that AI can significantly improve the effectiveness of tax administration, increase the tax ratio, and strengthen data-driven decision-making, although challenges remain in terms of taxpayer understanding, internal human resource limitations, and infrastructure costs. The novelty of this research lies in introducing the integration of AI into Indonesia's tax administration system, particularly through AI-driven analytics in CRM for detecting tax evasion. The findings contribute by providing solutions to national tax issues through improving compliance and increasing revenue with AI-enabled administrative enhancements.
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I. INTRODUCTION
	Industrial development in Indonesia is strongly supported by the Ministry of Industry, as evidenced by the "Making Indonesia 4.0" strategy as a roadmap in facing global competition in the Industrial Age 4.0. The Minister of Industry, Airlangga Hartarto, said that the industrial revolution 4.0 is a transformation effort towards improvement by integrating the online world and production lines in industry, where all production processes run with the internet as the main support. Technological advances encourage the Directorate General of Taxes (DGT) to innovate in electronic information systems for taxpayers. DGT as a tax administrator must optimize technological developments to streamline tax administration. Expert Staff of the Minister of Finance for Tax Regulation and Law Enforcement, Iwan Djuniardi, said that artificial intelligence (AI) technology has begun to be used for analytical activities and in the future can also continue to be improved to strengthen the tax system. In addition, DGT also needs to strive to improve the quality of effective and efficient tax administration services. With the increasing effectiveness and efficiency of tax services, taxpayer compliance will also increase in fulfilling their tax obligations.
	Limitations in the research of Saragih et al. (2022) includes a broad scope related to the uneven implementation of AI in Indonesia, especially in the DGT, as well as the lack of exploration of AI technology that can improve the efficiency of tax administration and contribute to increasing the tax-to-GDP ratio. This research aims to continue a more in-depth exploration of the implementation of AI in PSIAP as a strategy to improve the country's tax ratio and a redesigned CRM business process to identify tax evasion. There is still a lack of relevant research on the application of AI to modernize the tax administration system in Indonesia, so this research is important to fill the gap by exploring the opportunities and challenges of implementing AI in the tax administration system.
	Based on the background that has been described, this research focuses on the opportunities and challenges of AI implementation used in PSIAP as a strategy in increasing the country's tax ratio as well as the redesigned CRM business process in PSIAP to identify tax evasion. There are still not many relevant studies on the application of AI to modernize the tax administration system in Indonesia and generally discuss the application of AI for public management and taxation. Therefore, the researcher is interested in examining "Opportunities and Challenges of AI Implementation in Tax Administration System".

II. LITERATURE REVIEW 
A. Artificial Intelligence
	Artificial Intelligence (AI) is a branch of computer science that deals with the design of intelligent computer systems, which are able to imitate human abilities, such as understanding language, learning, reasoning, and solving problems (Barr & Feigenbaum, 1982; Jaya et al., 2018). The main goal of AI is to create systems that can perform tasks that usually require human intelligence, thereby reducing the human workload (Singh & Sukhvinder, 2010).
	In tax administration, the application of AI provides benefits in the form of efficiency, accuracy, and faster decision making. AI is used to automate public services, extract important data, detect tax fraud, scan tax reports, estimate tax costs, increase transparency, and identify potential tax deductions and credits (PR MENPANRB, 2020; Wirtz & Müller, 2019). With the application of AI, tax monitoring becomes more effective, increases taxpayer compliance, and has an impact on increasing the tax ratio.

B. Modernization of the Tax Administration System
	Modernization of tax administration is part of tax reform that aims to improve the efficiency and effectiveness of tax services (Pandiangan, 2007; Aryati & Putritanti, 2017). Modernization includes organizational restructuring, business process improvement through information technology, and human resource management. The goal is to expand the scope of taxation, improve compliance, and reduce tax avoidance and manipulation (Sanford in Ott, 1998; Silvani, 1992).

C. Compliance Risk Management
	Compliance Risk Management (CRM) is a systematic process for identifying, assessing, and addressing tax compliance risks (OECD, 2004). DGT uses CRM to improve taxpayer compliance through fair and transparent risk management, including through transfer pricing and the application of business intelligence (SE-24/PJ/2019; SE-39/PJ/2021). Compliance risk maps help the DGT determine the treatment of taxpayers according to the level of risk, thereby improving supervisory effectiveness and promoting sustainable compliance.

D. Tax Avoidance
	Tax avoidance is a legal effort to minimize taxes owed, while tax evasion is a violation of the law by hiding income or assets (Taylor & Richardson, 2012; Pohan, 2013; Indriani & Juniarti, 2020). Both can reduce tax revenue, so managing tax avoidance is important to create a fair and efficient tax system.

III. RESEARCH METHODOLOGY
A. Type of Research
This research uses a qualitative approach with the main objective to analyze and describe the opportunities and challenges of applying artificial intelligence (AI) to the tax administration system. In addition, this research also analyzes the Customer Relationship Management (CRM) business process in PSIAP to identify potential tax evasion. A qualitative approach was chosen because it emphasizes an in-depth understanding of the phenomenon through data collection in the form of narrative, observation, and documentation. Data analysis was conducted using the Miles and Huberman model which consists of three stages, namely data reduction, data presentation, and conclusion drawing.
B. Research Object
	The object of this research is the implementation of artificial intelligence in the Core Tax Administration System (PSIAP) and CRM business processes at the Directorate General of Taxes. The research focus is directed at efforts to improve the efficiency of tax administration as well as the identification of tax evasion through AI technology. The research informants were purposively sampled by selecting key informants who are considered relevant and have an in-depth understanding of the implementation of AI in the tax administration system.
C. Data Source and Collection Method 
[bookmark: _Hlk160379845]	The data used in this study consisted of primary data and secondary data. Primary data was obtained through in-depth interviews with key informants scheduled for March-April 2024, as well as direct observation conducted in March 2024 to record behaviors and processes in the research environment. Meanwhile, secondary data was obtained from documentation in the form of books, scientific articles, research reports, and other relevant literature sources.
D. Data Analysis Method
	Data analysis in this study used the Miles and Huberman model which consists of three stages, namely data reduction, data presentation, and conclusion drawing. Data reduction is done by selecting, focusing, simplifying, extracting, and transforming raw data obtained from interviews, observations, and documentation. Data presentation is done to find meaningful patterns by compiling data in the form of narratives, tables, and pictures. The last stage is conclusion drawing, where initial conclusions can be temporary until they are strengthened with valid evidence. To maintain data validity, this research also applies triangulation techniques which include source triangulation, method triangulation, and investigator triangulation so that the research results are more accurate and reliable.

IV. RESULT AND DISCUSSION
A. Renewal of the Core Tax Administration System
	The Core Tax Administration System (PSIAP) is a reform that replaces the SIDJP and Approweb systems, which requires a specialized team with four main functions. Before implementing the Commercial Off-The-Shelf (COTS) based core tax system, DGT updated the SOPs from 14 to 21 business processes. The core tax system aims to fulfill the needs of DGT's business processes and integrate with other systems to support the Tax Administration Reform Project. These updates affect payments, tax services, registration, Taxpayer Account Management (TAM), and tax return reporting, providing simplicity and efficiency. One prominent innovation is the use of facial biometric verification for registration, which speeds up the process and provides taxpayer data security.
	Business intelligence (BI) at the DGT is very much about data management, involving predictive analytics, descriptive analytics, and prescriptive analytics, as well as Natural Language Processing (NLP) for work efficiency. Predictive analytics is used to analyze historical data and predict taxpayers' ability to pay. Descriptive analytics is used for management reporting purposes, such as in the "Revenue Dashboard" and "Smartboard". Prescriptive analytics is used in CRM to provide recommendations to taxpayers. NLP helps automate various processes that previously required human intervention. CRM and BI support the DGT in dealing with taxpayers in a fair and transparent manner, as well as creating more effective and efficient resource management to drive sustainable taxpayer compliance.
	With large volumes of data from internal and external sources, DGT is required to have a system that is able to process and analyze data efficiently. CRM and BI become the backbone of DGT in processing data in the Tax Administration Core System, ensuring every aspect of taxation is carried out in real-time and integrated, providing a solid foundation for analyzing taxpayer compliance risks with more accurate data, greater accessibility, and overall efficiency and effectiveness of tax administration.

B. Opportunities for AI Implementation in the Tax Administration System
	The implementation of AI in the tax administration system can help tax authorities reduce audit processes, automate data processing, policy analysis, and perform administrative tasks more effectively and efficiently so that allocated resources can focus on more complex and value-added tasks.  Tax authorities can make more informed, effective, and efficient decisions by relying on objective data and analysis. From the data obtained, tax authorities can identify taxpayers who have the potential to evade taxes, predict taxpayer behavior, and can optimize the allocation of their human resources.
	In addition, the Tax Administration System Reform is designed to realize a strong, credible, accountable tax institution that has effective and efficient business processes; improve taxpayer compliance; build optimal performance between institutions; and increase state revenue. PSIAP is also used by DGT to improve the process of supervision and audit to be automated. With automation in business processes, it will have an impact on increasing taxpayer compliance due to fairness and equality in performing their tax obligations.

C. Challenges of AI Implementation in Tax Administration System
	Although PSIAP aims to simplify the tax administration process, taxpayers need to understand how to operate the application. Lack of understanding by taxpayers can hinder efficiency and effectiveness in reporting taxes. The massive increase in the number of taxpayers is the responsibility of the DGT to provide education on how to use PSIAP.
	One of the focuses of DGT's tax reform is the establishment of professional, competent, credible, and integrity human resources. However, this can certainly be a challenge for DGT because it requires specific skills and knowledge to manage and integrate AI technology. DGT tax officers also need to understand and interpret the analysis results provided by AI to make the right decision based on the analysis results. The limited number of human resources in the IT field makes it difficult for the government to develop technological innovations needed in the tax system, hindering the government's ability to face increasingly complex tax challenges.
	The application of AI in the tax administration system could be a potential bias in decision-making, especially since AI algorithms often rely on historical data that may contain inherent biases. Therefore, decisions generated by AI need to be reviewed or analyzed by tax authorities to ensure their accuracy.
The amount of confidential data related to tax reporting is one of the concerns in applying AI to the tax administration system so that DGT needs to improve and maintain security and privacy to avoid data leakage or privacy violations.
	In addition, procuring and maintaining a high-quality AI system requires a large financial investment. These costs can include the purchase of hardware, software, cloud services, as well as costs for the development and training of AI models, which requires consideration of ongoing operational costs, such as system updates, data management, and data security.

D. CRM Business Process at the Directorate General of Taxes
	To achieve the strategy of increasing taxpayer compliance and realizing revenue targets, DGT needs to implement compliance risk management (CRM). CRM is a system of monitoring taxpayer compliance through risk profiling that will assist taxpayers in carrying out their tax obligations more specifically according to conditions and needs to create voluntary taxpayer compliance. CRM is formed by relying on data that is processed so as to form a pattern of taxpayer compliance. In addition, CRM also produces recommendations for appropriate treatment for each taxpayer's risk level as prescriptive analytics. To determine the appropriate and fair treatment for taxpayers, the presence of CRM is an important key in formulating strategies to improve taxpayer compliance.
	In 2012, the development of a complete risk-based taxpayer compliance (CRM) began to be developed. DGT has begun to recognize the concept of Compliance Risk Management as a large framework based on the OECD Guideline that comprehensively describes the risk management process as a whole, not only as a machine, but also as a business process guide. Along with the need to improve the efficiency of CRM implementation in all business processes, DGT has added CRM implementation in the function of tax services and education, improvement in the function of supervision, audit and collection in the form of transfer pricing CRM implementation with business intelligence support.
	Based on the interview results, DGT implements CRM based on the OECD theory on the scope of CRM business processes. The following is an explanation of each stage in the scope of the CRM business process at the Directorate General of Taxes:
1. Setting the Context
	If compliance risk management (CRM) is concerned with providing convenience and efficiency to limited human resources, then indicators representing compliance risk should be determined based on broader objectives. Therefore, clarifying the organization's objectives is essential in approaching compliance risk management. Before implementing CRM, the first step is to understand the internal and external context of the function to be developed. Practically speaking, understanding the context of applying CRM to tax administration allows the tax authority to assess the scope of influence - clarifying what can and cannot be affected.
	Knowing what is affected can help the tax authority determine the risk variables and risk mitigation strategies. The variables determined must be relevant, such as not submitting a tax return, submitting a tax return with incorrect or incomplete contents, or intentionally attaching false information.
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Figure 1. CRM Integration

	General risk is a risk that exists in every taxpayer. Based on the OECD, DGT determines four general risks that exist in taxpayers, namely registration, reporting, payment, and completeness and correctness of reporting. While specific risk is a risk that specifically occurs in certain taxpayers, namely law enforcement, transfer pricing, post audit, free trade zone, and tax consultants.
	In addition to IRE, CRM Integration also developed Cust-Mod (Customize Module) which helps authorities optimize CRM business processes in handling taxpayers with a focus on specified variables. The CRMs that are focused on are Extensification CRM, Collection CRM, and Objection CRM. As expressed by Mr. Akmal. "Then there is CRM customized mod, this is made separately because according to the developer the variables cannot be equated with GR and SR so it is necessary to make a separate module, for example, extensification means that the WP does not have an NPWP because the engine and algorithm are different from those who have an NPWP, the collection attribute is if an SKP (Tax Assessment Letter) and STP (Tax Collection Letter) have been issued, and objection is also if he has appeared SKP and wants to file an objection so because the focus of the engine is different, it makes its own module."

3. Risk Assessment and Prioritization
	At this stage, the tax authority conducts taxpayer risk mapping to prioritize taxpayer risks that have the most significant impact so that mitigation measures to taxpayers are appropriate and fair. A key part of this stage is the need for a good framework as it aims to separate major risks, which require specific actions, from those with lesser risks.
	Extensification risk relates to reduced tax revenue due to non-compliance of taxpayers who have met the objective and subjective requirements in registering themselves to be given NPWP.
[image: A chart of different colors
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Figure 2. Risk Map Function

CRM in Extensification uses the X and Y formulas in the form of:
X axis: the level of non-compliance of taxpayers who have met the subjective and objective requirements but do not register themselves. 
· Y-axis: the consequence of revenue loss from taxpayers who have met the subjective and objective requirements but do not register.
· Service Risk is related to reduced tax revenue due to taxpayer non-compliance in registering, timely tax reporting, payment, and correct reporting.
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Figure 3. Service Function Risk Map

· X-axis: the level of probability of non-fulfillment of tax obligations in terms of registering, reporting on time, paying, and reporting correctly.
· Y-axis: the consequences of not fulfilling tax obligations in terms of registering, reporting on time, paying, and reporting correctly.

	Tax Education Risk relates to any possibility or uncertainty that has an impact on taxpayer compliance related to the implementation of their tax rights and obligations aimed at increasing knowledge and skills and changing taxpayer behavior.
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Figure 4. Risk Map of Tax Education Function

· X axis: the level of possibility of not fulfilling tax obligations in terms of reporting on time, paying, and reporting correctly.
· Y-axis: the consequences of not fulfilling tax obligations in terms of reporting on time, paying, and reporting correctly.

	Audit and Supervision Risk relates to any possibility or uncertainty that has an impact on reduced tax revenue due to taxpayer non-compliance in reporting their tax obligations on time, paying taxes on time, and reporting their taxes completely and correctly.
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Audit Function Risk Map

· X-axis: the level of possibility of non-fulfillment of tax obligations in terms of timely filing, timely payment, and complete and correct reporting.
· Y-axis: the consequences of not fulfilling tax obligations correctly.

	Transfer Pricing risk relates to any possibility or uncertainty that has an impact on the reduction of tax revenue from taxpayers who have transactions involving special relationships. CRM Transfer Pricing produces a map that illustrates the taxpayer's compliance in applying the arm's length principle on transactions affected by special relationships and other international tax transactions on transactions affected by special relationships and other international tax transactions.

[image: A chart of different colors

AI-generated content may be incorrect.]
Figure 6. Risk Map of Transfer Pricing Function

· X-axis: the likelihood of non-fulfillment of tax obligations on transactions affected by special relationships.
· Y-axis: the consequence of non-fulfillment of tax obligations on transactions affected by special relationships.

	Collection Risk relates to all possibilities or uncertainties that have an impact on reduced tax revenues due to non-fulfillment of payment obligations on tax arrears caused by the loss of opportunities to collect tax debts and / or disburse tax receivables.
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Billing Function Risk Map

· X-axis: the level of possibility of collection of receivables based on the existence and ability of the taxpayer and/or taxpayer to fulfill the payment obligation of tax receivables, as well as the condition of the receivables.
· Y-axis: the consequences of non-fulfillment of tax receivable payment obligations.
	The explanation of the figure above shows that X1Y1, X2Y1, X1Y2 are conditions where taxpayers enter the low risk category, while X1Y3, X2Y2, and X3Y1 are medium risk taxpayer categories, then for X2Y3, X3Y3, X3Y2 taxpayers enter the high risk category, and the last taxpayer enters the highest risk category when in X3Y3. The taxpayer risk mapping stage is a very important stage because it determines the recommended actions that will be given to taxpayers. This process involves analyzing data and information about taxpayers to identify their level of compliance risk. Based on the results of this risk mapping, it can assist tax authorities in determining the most appropriate action for each taxpayer.

4. Determination of Risk Management Strategy
	CRM output is not simply accepted by the tax authority because it is not an absolute result that can be fully relied upon without human intervention and judgment. Decisions generated by CRM can be influenced by various other factors and variables. Therefore, the role of the tax authority is very important to remain actively involved in the decision-making process, both from monitoring, evaluating CRM output, and making the necessary adjustments so that the decisions taken can be accounted for.
	In an effort to encourage an increase in taxpayer compliance that has an impact on the achievement of tax revenue targets, the DGT formed a task force called the Taxpayer Compliance Committee. The Taxpayer Compliance Committee was established to enhance the risk management process that acts as a policy maker for CRM treatment recommendations. The Taxpayer Compliance Committee is located at the Head Office, Regional Office, and Tax Office levels. The governance of this committee also aims to create synergy between units to avoid overlapping taxpayer handling through harmonization of the List of Priority Targets for Securing Tax Revenue (DSP4).
	The DSP4 determination process starts from the preparation of DSP4 based on the recommendation of the Head Office Taxpayer Compliance Committee based on criteria in the areas of service, education, supervision, audit, assessment, law enforcement, and collection. Then, the Taxpayer Compliance Committee of the Regional Office and the Tax Office adjust the DSP4 based on the data they have. After alignment, the Head Office Taxpayer Compliance Committee determines the collaborative DSP4 consisting of Disbursement Priority Target List (DSPC), Law Enforcement Priority Target List (DSPPH), Supervision Priority Target List (DPP), Assessment Priority Target List (DSPPn), Audit Priority Target List (DSPP), Extensification Priority Target List (DSPE), and Selected Extension Target List (DSPT).

5. Evaluation and Assessment
	To ensure that each taxpayer receives fair and appropriate treatment according to their risk level, DGT refines the CRM every six months. The Tax Revenue Security Priority Target List will be evaluated with the aim that taxpayers included in DSP4 have performed their tax obligations so that they have an impact on tax revenue. The success factor in the application of CRM is largely determined by the extent to which taxpayers perform their tax obligations.

E. CRM Process in Identifying Tax Avoidance
	CRM is a very important tool in managing tax compliance risk. Tax authorities can use the CRM process to identify potential tax evasion and enable faster risk determination and more targeted responses. Before determining treatment recommendations to taxpayers, the data inputted by taxpayers will be processed by the CRM engine to identify whether there are indications of fraud or tax evasion.
	By implementing the CRM business process, it is easier and faster for auditors to examine corporate taxpayers who are on the highest risk map because of corporate taxpayer non-compliance and irregularities in the corporate tax return. Based on the results of the interview, in the case of supervisory action against a taxpayer, the letter issued is a Letter of Request for Explanation of Data and/or Information (SP2DK). If the taxpayer included in the supervision does not provide the data requested by the DGT, then the next step is to enter the audit stage. In the audit, the letter issued is Tax Assessment Letter (SKP), which becomes the DGT's legal basis to follow up on the taxpayer's non-compliance. SKP is regulated in Law Number 6 Year 1983 concerning General Provisions and Procedures for Taxation and then amended in Law Number 28 Year 2007. SKP includes Surat Ketetapan Pajak Kurang Bayar (SKPKB), Surat Ketetapan Pajak Kurang Bayar Tambahan (SKPKBT), Surat Ketetapan Pajak Nihil (SKPN), or Surat Ketetapan Pajak Lebih Bayar (SKPLB).
	Broadly speaking, SKP aims to collect tax deficiencies, refund if there is a tax overpayment, notify the amount of tax payable, impose tax administrative sanctions, and collect taxes. In the audit process, the examiner has broader authority to obtain the necessary data from sources that have a relationship with the taxpayer. Therefore, the examiner can identify and compare the data obtained with the data reported by the taxpayer.
	Results and discussion contain answers to research questions, presented in the form of discourse. If the author uses tables or figures, then there needs to be an interpretation of the tables and figures.
	This section should be the largest proportion of the entire article.  If the researcher uses a quantitative approach, it is necessary to explain whether the research results support the grand theory.  It is also necessary to explain why there are differences between the research results and previous research.
Emphasize how the research results contribute solutions to the nation's problems.  Avoid repetitive discussions.  Use illustrations and tables to reinforce the findings and narrate them. 
	In qualitative research, if the author in the method uses interviews, it is necessary to present transcriptions to maintain the authenticity of the research. Photos or documents, if presented, also need to be explained.

V. CONCLUSION
	The renewal of the COTS-based Tax Administration Core System (PSIAP) aims to renew five main business processes, namely payment, tax services, registration, Taxpayer Account Management (TAM), and tax return reporting, to facilitate taxpayers with efficient processes, integrated information access, and easier interaction with tax authorities. This update is expected to increase tax compliance and tax revenue. In addition, data integration in CRM will improve the efficiency of tax liability risk identification, enabling tax authorities to take action more quickly and accurately. PSIAP will also use AI for taxpayer face verification and apply predictive, descriptive, and prescriptive analytics in CRM to improve efficiency.
	However, the application of AI in DGT faces challenges such as taxpayers' understanding of core tax, high infrastructure costs, HR readiness, potential bias, and data security issues. Nevertheless, with the right strategy, DGT has the potential to improve the effectiveness and efficiency of the tax process. CRM in DGT follows the OECD theory and the results are not directly accepted by the tax authority. Therefore, the DGT established a Taxpayer Compliance Committee to ensure the CRM system recommendations are appropriate and fair. CRM can also identify tax evasion through data analysis, although ARs do not have the authority to access third-party data, which requires examiners with greater authority.
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