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Abstract
European tax authorities are using AI and AI-related techniques like Machine 

as explained in the 2020 OECD publication on ‘Tax Administration 3.0 - The Digital 

in their digital transformation process, as well as the collaboration through public-
private initiatives. This article addresses the status of tax authorities as well as 
corporates in their digital transition and transformation processes. It provides a 
long list of digital initiatives adopted by European as well as non-European tax 
authorities. However, the fragmentation could mean tax authorities move at a 
different pace in the digital journey, leaving opportunities to coordinate between 

-
dards (iv) develop tax rule management tools & applications (v) drive new skill 

data with tax authorities, who, through “compliance by design,” deal with all tax-
related compliance; AI offers tax authorities real-time insight into the completeness 
and accuracy of tax-relevant data; corporates obtain (almost) real-time security 

uncertain tax positions; tax authorities can use secure and trusted vendors for tax-
driven (middleware-base) solutions to accelerate the roll-out on the “Tax Made 
Digital” world and almost half of the international disputes between parties can be 
resolved through the use of AI between tax authorities without taxpayer involvement. 

Keywords: 
Design, Digital transformation,Machine Learning, Tax Administration 3.0, Tax and 

Resumen

“IA”) y técnicas relacionadas con la IA - como el aprendizaje automá-

‘Administración tributaria 3.0 - La transformación digital de la administración tribu-
taria
de transformación digital y la colaboración a través de iniciativas público-privadas. 
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empresas en sus procesos de transición y transformación digital. Proporciona una 

-
-

contribuyentes. Los componentes básicos (building blocks) para que la Administra-

aclarar los puntos de contacto de los contribuyentes; (iii) crear la gestión de datos y 
estándares de datos; (iv) desarrollar herramientas y aplicaciones de gestión de las 

tributarios y (vi) proporcionar un modelo de gobernanza apropiado. 

-
-

nes, a través del “cumplimiento desde el diseño”, se ocupan de todo el cumplimiento 

tiempo real sobre la integridad y precisión de los datos relevantes para los impuestos; 
las empresas obtienen seguridad (casi) en tiempo real con respecto a sus posiciones 

-
-

middleware) para acelerar 
la implementación en el mundo del impuesto vuelto digital ( ) y asi la 
mitad de las disputas internacionales entre las partes pueden resolverse mediante el 
uso de IA entre autoridades tributarias sin la participación de los contribuyentes.

Palabras clave: Building blocks) 
-

mático (Machine Learning), Administración Tributaria 3.0, Impuestos y Tecnolo-
gía, Enfoque Fiscal tipo Autolavado ( ), Tecnología Fiscal, 

Resumo

(“IA

explicado no relatório da OCDE de 2020 ‘Administração Tributária 3.0 - A Transforma-
ção Digital da Administração Tributária

de iniciativas público-privadas. Este artigo aborda o cenário tanto das autoridades 
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-
-

os contribuintes. Os elementos básicos (building blocks

-

-
middleware) para acelerar a implementa-

), dessa maneira, a metade das 
disputas internacionais entre as partes pode ser resolvida usando AI entre as autori-

Palavras-chave Building Blocks
-

carros (

Sumario
-

pective; 3. Corporate perspective; 4. To what degree do Tax Authorities use data 
and digital tools?; 5. What is the scope and purpose of the AI and Machine Learning 
tools?; 6. Which data and AI/machine learning tools are being used by which tax 
authorities?; 7. What about the AI landscape for tax in Europe today?; Bibliography.

-
gence (AI) and Machine Learning (ML) in taxation. The prominent reason to 
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embed AI in the taxation system is its capability to process and analyse tremen-
dous amounts of data. As such, it helps both to understand clients better and to 
simulate future business scenarios.

It is clear that AI will need to be included in the processes of tax administra-
-

strated in Figure 1.

Source: OECD 2019, “
Advanced and Emerging Economies”, p.180, OECD Paris.

received when the option to access the Virtual Assistant provided by the tax admin-

SII specialists caused the Spanish tax administration management to opt for AI as 
a means for being able to meet this demand for information automatically. 

AI enables both tax authorities as well as corporates:

- To develop advanced tools for monitoring behaviour and activities in real-time. 

- To continuously improve their monitoring capabilities; and 

- To increase transparency regarding regulatory compliance and corporate 
governance. 

- To support parties to manage their risks through tax analytics and predictions 
pro-actively. 

For instance, AI can be used by tax authorities to more accurately predict the 
probability of a particular corporate defaulting on payment of their taxes. Corpo-
rates could use AI to automate part of their compliance process.
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Thus, to establish a balance between the information shared between Tax 
Authorities and the companies, both sides are required to deploy AI tools.

Certainly, this will drastically impact the nature of communication between govern-
mental bodies and citizens/customers. The transition from the well-established human 
to human interaction towards human-to-bot interaction is happening at a high pace. 

Such a transition has also happened in taxation, where taxpayers will soon 
have to get used to having almost all their questions answered by bots, their data 
being processed by AI, and accessing to human interaction in the later stages of 

-
nology-based solutions. 

to facilitate the three major roles of corporate tax professionals: (i) communica-
tion with stakeholders (ii) running a full tax compliance cycle, and (iii) making a tax 
risks assessment.

The four generations of tax and technology are as follows:2

2. The second generation is being integrated into an Enterprise Resource Plan-
ning (ERP) platform as an enhanced tax engine dealing both with the compli-
ance and the tax risk management aspects;

3. The third generation has taken the applications from the second generation 
but makes each of the applications separately accessible in a cloud-driven 
setup, i.e., an i-store for tax applications;

conversions standards as provided by the (Organization for Economic Coop-
eration and Development (OECD).3 Often, countries have added a taxpay-

In the world of the fourth generation, tax authorities will develop a middleware tax 

2 Huibregtse, S. and Gerardu, R., “
”, 2021.

encoding of documents in a way that both a human and a machine can read it.
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the taxpayer, monitor timely compliance by taxpayers, request data, address outli-
ers, predict tax collection patterns, identify fraud cases, among others. The role of 
the Tax Authorities will be limited to:

· Licensing this software to large enterprises for their particular use, while the 
reporting by the middleware will provide tax authorities all necessary trans-

· Licensing this software to aggregators, e.g., big tax technology and account-

· IDRs will be automatically released to taxpayers in case of any breach of 
quality on the data collected, data reworked, data completed into forms, 

· Blockchain will become scalable technically and economically affordable by 
2023, adding to the more critical aspects of this enhanced and digital rela-
tionship between taxpayers and tax authorities.

On the other side, corporates will start using so-called ‘tax car wash facil-

authorities. The dynamic of the car wash for tax facilities are depicted on Figure 2.

Source: e-Bright 2021, “ ”
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mostly compliance-driven and, therefore, are focused on the past, while the fourth 
generation is also considered to address a focus on future positions.

Source: e-Bright, “ ”.

Given the top 10 strategic technology trends 2020 published by Gartner, the world 
is going to face the following revolutionary trends in technology:4

- By 2020, Gartner expects digitally trustworthy companies will generate 20% 

ethics, integrity, openness, accountability, competence, and consistency;

- By 2021, at least one-third of enterprises will have deployed a multi-expe-
rience development platform to support mobile, web, conversational, and 
augmented reality development;

- From 2022 onwards, 30% of all AI cyberattacks will leverage training-data 
poisoning, AI model theft, or adversarial samples to attack AI-powered systems.

- By 2022, application integrations delivered with robotic process automation 
(RPA) will grow by 40% year over year;

- By 2024, 75% of large enterprises will be using at least four low-code devel-
opment tools for both IT application development and citizen development 
initiatives;

4 Gartner 2019, “Top Strategic Technology Trends for 2020”.
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- By 2024, most cloud service platforms will provide at least some services 
that execute at the point of need;

So, as an illustration, this is how technological advances could impact the tax 

- Robotic Process Automation (RPA) will be a more extensive application for 
pushing tax relevant data to the proper forms in the correct format;

computer set up;

development time and reduce the cost of tax software applications with a 
factor of 10 or more;

- Similar to what happened with Xero - an ERP platform - where accountants 
from all over the world were adding their application to the app store of Xero, 
tax middleware solutions will offer a range of tax applications – preferably 
through PAAS or SAAS based solutions at affordable prices;

- Trust in tax software will be measured against the level of acceptance of 
such solutions for Tax Authorities, i.e., “does the dataset in XML you have 

expected that number to grow exponentially;

- Cloud solutions will deliver nearby execution points for taxes as well;

- Blockchain could bridge the gap of distrust between parties who either never 

versus the tax authorities;

How do these trends stack up to the fourth generation of tax technology 
offered nowadays, and how much AI-driven technology is already being used? 

Sections 2 and 3 will highlight the latest interest and usage of tax technology 
by tax authorities and corporates. Section 4 indicates that tax authorities are using 
technology and how it is ranked by showing a tax technology heat map.

-
nent of AI— section 5 explains the types of applications of ML in the tax arena.
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Given that the fourth generation of tax technology is the most advanced one, 
Section 6 offers the reader an insight into what AI functionalities this generation 

looking into how tax authorities use AI —Machine Learning— to get their grip on 
tax-relevant data when running tax audits on corporate taxpayers. Although the 
article focuses on Europe, some illustration on the use of AI in other parts of the 
world is being shared.

Section 7 will address how this fourth generation will develop in the coming 
years and how it could facilitate the involvement of tax professionals in digital tran-
sition and transformation projects.

Tax authorities are the only institutions to access the increasing amount of tax-
related data regarding taxpayers; this gives them a unique position. With the 
right processes and analyses, the tax authorities are allowed to gain insights that 
taxpayers cannot, allowing them to learn about trends and anticipate contingen-
cies. To exploit this position fully, the data the tax authorities are sitting on needs 
to be handled correctly, which places a massive burden on them, as the volume 
of data is ever-increasing. 

of AI. In this space, algorithms are used to sift through volumes of data, often 
complex, to elicit inferences, and subsequently, insights from that data. 

AI, and in particular Machine Learning, can help provide insights to tax 
authorities early in the data collection life-cycle. Given the ever-progressing align-
ment of data models data sharing within the tax space, e.g., FATCA, Common 
Reporting Standard, Country-by-Country Reporting (CbCR), among others. There 
is a high possibility of gaining greater insights from this data. Machine Learn-
ing is ideally suited to analyzing this structured and voluminous data mined from 
multiple jurisdictions utilizing the same scheme —such as CbC reporting—, thus 
providing greater assured global tax compliance. 

the power of analytical software. Machine Learning techniques provide opportuni-
ties to analyse data to the degree that other traditional methods cannot. By apply-
ing Machine Learning methods, tax administrations can: 

- Have machines perform the screening and checking of the data. This shifts a 
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need to be adaptive in using technology within their work routine. This would 

percentage of tax returns instead of reviewing only a few of these. 

- Provide equal treatment to taxpayers, as machines do not consider any form 
of emotion when looking at data, where humans can be prejudiced. Today 

the AI tools to individuals with two or more nationalities. However, machines 
are not 100% neutral since the humans creating the engines have their own 
limited set of references, which always bias lands in AI tools.

positions, risks, behaviour, and tax needs and challenges. This information can 
be used to anticipate compliance contingencies rather than wait for a tax dispute 
to arise and indicate that a process or article in the domestic tax statutes should 
be amended. A different view on this is that the tax legislation, which tends to lag 
regarding developments in the economy, requires another approach to be imple-

-
natively, tax legislators could develop responsive regulations that modify the tone 
and approach to taxpayers based on their status of compliance. This changing 
landscape carries the implied expectation that tax authorities continue to comply 
with the principles that, according to IOTA, govern all administrative actions by 
governments, including:5

· The principle of prudence
the scope of the projects in which they are used, is to be avoided. Progress 
is best made based on obtaining secure results or running pilot programs. 

· The principle of non-discrimination. As we know, algorithms are based on 
hypotheses developed by data scientists. This entails the risk that human 
errors or biases may be transferred onto the algorithm itself, conditioning 
the validity of the new hypotheses and their results. Thus, authorities must 
ensure that AI systems are not discriminatory;

· In the third place, the principle of proportionality, which evaluates the 

5 IOTA 2018, “ ”, Budapest.
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the decisions derived from AI programs. A tax authority could encourage 
voluntary compliance by informing a taxpayer of certain information regard-
ing his tax situation.

· Fourthly, the principle of transparency implies addopting measures that will 
enable taxpayers to know why a decision has been taken, without limiting 
their defense rights . The interesting French model includes, in the Law for 
the Digital Republic, the right of the administered to know the suite of algo-
rithms used for individual decision-making, as well as to be informed about 
how the algorithm functions, e.g., how and to what extent the processed 
data and processing parameters have contributed to the decision-making. 
In a supreme court case on Dutch real estate tax, the Dutch Supreme Court 

the algorithm did not need to be disclosed to the taxpayer;6 

· Finally, data governance is relevant to ensure data security, for which tax 

In addition, administrations should also take responsibility for the quality of 
the data, and the integration of all information —not a selection only— should 
be encouraged.

Following these principles, the OECD Forum on Tax Administration published 
in 2020 the “ -
tions” report, addressing the following conclusions:7

· Figure 4 regarding tax administrations 3.0 indicates a high awareness level, 
i.e. a clear signal of a burning platform.

6 ECLI: NL: HR: 2018: 1315, ECLI: NL: HR: 2018: 1316, ECLI: NL: HR: 2018: 1319 and ECLI: NL: HR: 2018: 
1371.

7 OECD 2020, “ ”.
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Source: OECD 2020, “
p.8, OECD Paris.

· Whereas “Tax Administration 2.0” is often focussed on a “downstream” and 
often a stand-alone activity, “Tax Administration 3.0” delivers an embedded 

· Like in the 4th generation of tax technology, outlined in section 1 of this text, 
many digital platforms will become agents of the tax authorities by carry-
ing out “Tax Automation” processes within their systems, which leads to the 
Administration becoming a real-time certainty provider.

· Outdated features like backward-looking audits and tax returns compiled by 
taxpayers need to be addressed, some of which are not a priority for many 
taxpayers.

-
tration 3.0” in practice in 2030:

o Mary has embraced the My365 platform and app, which supports her in 
many aspects of her life. She connects with much different public and 
private actors supporting her life events in a coordinated and holistic 
manner via My365.8

o Kim, a self-employed entrepreneur who knows that tax is mainly taken 
care of automatically through her business solution MyBusiness. The 

8 OECD 2020, “ , p.27.
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platform guides her in case of certain business decisions and their tax 
consequences.9

o Smart Falcon is an MNE using dashboards for tax-driven solutions 
provided by government-trusted vendors. Their business systems 
are updated with correct tax-relevant rules, algorithms, and data from 
government platforms before business transactions are completed.10

· Tax is assessed, reported, and collected automatically, where tax authorities 

without relying on any corporate involvement.

· In the future, the core of modern revenue bodies will consist of data process-
ing organizations. As such, there will be an increased vulnerability to disrup-
tive ICT innovations. 

· Sections 4 and 6 of this article provide various practical examples of how tax 
authorities enter public-private collaborations. However, there is a serious 
risk that tax authorities continue to treat the digital transformation of their own 
“Tax Administration” as a pure public event. The series of events initialed and 

11

Nowadays, the tax professional has a vital role in managing all the data needed 
for tax purposes, i.e., some of these professionals spend up to 80% of their time 
collecting the data relevant for taxes. These datasets are used to satisfy the need 
by the tax inspector – and are provided either in a structured manner – e.g., 
through tax returns – or in an unstructured way, by responding to tax IDRs. This 
way of working is visualised In Figure 5.

9 OECD 2020, “ , p.29.
10 , p.31.
11 OECD 2019, “

Emerging Economies”, p.195.
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Source: e-Bright 2019, “Tax Technology Course”.

its tax-relevant information in an administration box. This administration box typi-
cally consists of one or more ERP systems, a legal database, HR and tax data-
bases, data warehouse, business intelligence, among others. 

This so-called administration box is, in turn, directly connected with the tax 
authorities. The tax technology software selects all relevant data for the tax return 

-
ple, when a transaction gets booked into the general ledger in Brazil, the Brazilian 
Tax Authorities can review the entries and cross-check them against other sources 

-
ing to assess the completeness and accuracy of the dataset upon its creation in 
the general ledger of the Brazilian taxpayer (Figure 6).

Source: e-Bright 2019, “Tax Technology Course”.
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Due to digitization and automation, the role of tax professionals has changed 
dramatically. Data processes have been automated and, as a result, might not 
require manual work by the tax professional any longer. Automated and integrated 
tax provision and compliance processes and data source systems have partially 
replaced spreadsheets to generate real-time, tax-ready information with greater 

-
matically in the required XML format. In order to have, for example, CbC Reports 
in a consistent format and to allow for automation, an electronic template has 
been developed. The electronic template is an XML schema (extensible mark-up 

Reports. 

converted into a corporate income tax return, which could be followed up by a 
tax audit years later, could easily take up to 5 or more years. In the new way of 
working, such cycles will sometimes be reduced to less than 1-3 months, the time 

payment process is completed.

-
tured manner creates process descriptions essential for any translation and selec-
tion of technology. A few sample cases are listed below:

- With a detailed CbCR manual, prepared by TPA Global, various corporates 

data points to feed directly into the CbCR tables;

- With a detailed services catalog for headquarter services (including shared 
service fees and BU services hubs) produced by TPA Global, various corpo-
rates have organized their own —within SAP— a collection of data and auto-

- With a detailed audit manual on ‘how to segment the P&L for tax and trans-

full automation of this exercise by using a variety of existing BI tools;
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an automatic pilot, with minimal human intervention.12

Through the experience obtained in practice by TPA and its partners, several 
use cases can be addressed. A summary of these use cases where corporates 
use tax technology is presented below.

1. Compliance Tracking Process: Have a complete set of triggers that help 
identify and track the status of each document in just a few clicks. Gain full 
control of the communication process.

2. : Map 
information of HQ/SSC/BU cost allocation to service invoices and drill down 
digitally to the audit trail of the service provider.

3. CbC Report Automation: Extract data from source tier directly to a CbCR 

4. CIT Report Automation: Extract data from source tier and directly create local 

5. Customs Report Automation: Extract data from a SQL-source tier for a vari-
ety of custom and reporting analytics.

6. VAT Report Automation: Extract data from the source tier and directly create 

7. : Automatically create tax account-
ing entries and tax provisions based on real-time information.

8. : 
Extract data from the source tier, create an intercompany matrix and segmented 
statutory accounts and transform these into transfer pricing documentation.

9. -
tions to impact transfer pricing prices and margins automatically in real-time.

10. DAC6 Automation
reportable transactions in XML format. 

Use cases 3 and 6 can be explained through the “Car Wash”-approach devel-
oped by TPA Global. This approach considers the best way to deal with data as 

12
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a general process of data gathering, structuring, and, insofar needed and possi-
ble, cleaning. By running the process through a “Car Wash,” the data is collected 

is collected per type of tax. These silos would generally not interact with each other 
regarding their data, while their data can be quite similar to another type of tax. For 
instance, the data collected for VAT could also be used for the intercompany matrix 
in transfer pricing and the assessments made for the Mandatory Disclosure Rules 
(DAC6). This bundle of data is then cleaned according to the following process, 
starting at the accounts payable and receivable with their dirty data (Figure 7).

Source: 

Subsequently, the clean data is only structured to its tax purpose, i.e., the 
data is pushed into the direction of the type of tax where the data needs to be 
used. The following example (Figure 8) would be either a DAC6 assessment, a 
VAT report or transfer pricing documentation.

Source:
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Additionally, use cases 3 and 6 can be visualized in more detail. Figure 9 is 
an indication regarding the process for a CbCR creation, use case 3, through a 
“Car Wash.” This starts at the clean and structured data derived from the previous 
step and ends at the tax administration. 

Source:

Lastly, indicated in Figure 10 is the process of VAT reporting. Again, this 
starts at the clean and structured data derived from the previous step and ends at 
the tax administration. 

Source:

use data and digital tools?

Once tax authorities start using technology tools, the rules governing the interac-
tion between tax authorities and taxpayers are critical for maintaining a good rela-

that corporates have to communicate with do not cover the full spectrum of human 
interaction, a fundamental breach in communication could happen. 
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A global heat map prepared by TPA Global (Figure 11), provides the reader 
an idea of where tax authorities have already introduced a degree of technology 
regarding the following six areas of taxation: (i) VAT (ii) Wages tax (iii) corporate 
income tax (iv) personal income tax and (vi) transfer pricing.

Source: e-Bright 2019, “Tax Technology Course”.

Based on this heat map, dating from early 2020, we can conclude that the 
level of automation by tax authorities in LATAM countries is higher than that 
displayed in other regions of the world. 

scoring at the moment of writing. In addition, we are aware that the Brazilian tax 
authorities are training European and Asian tax authorities on their approach to 
tax technology.

To give an impression of the scoring, please check Table 1.
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Source: e-Bright 2019, “Tax Technology Course”.

If we look at the vast amount of data being exchanged between tax authori-
ties, only the tip of the iceberg of data is being used by the receiving government. 

assessed by tax authorities. This is an apparent breach of the principle of propor-
tionality as outlined under section 2.

For illustration purposes, we refer to the European Court of Auditors (ECA).

much data is exchanged between tax authorities in the EU and the actual usage 
by the receiving EU tax authorities.13 The EU is clearly in the lead concerning the 
quantity of data that governments share. However, using the data to support a fair 
and equitable tax system is far from perfect. According to the ECA, the following 
challenges are not being met at this moment:

- The EU set up directives to facilitate the exchange of tax-relevant data but 
14

13 ECA 2021, “ ”.
14
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- Based on research on 5 of the 27 EU-countries, it can be concluded that the 

governments;

- Not all countries digitally connect their own data with the set received from 
other EU countries, which means that the receiving EU country is actually 
using less than 10% of the exchanged, and this seems like a very low number.

-

Netherlands, Poland, and Spain.

- Based on a somewhat outdated —2015 guesstimate— by the EU, the ECA 
reports between Euro 50-70 billion of missed taxes being levied per year. 
This would support a more active and structured approach to exchanging tax 
data between EU member states.

An initial set of conclusions could be:

- Tax authorities subject to public and political pressure increase the level of 
reporting by corporate and other taxpayers to a point where it stops being 
valuable data since tax authorities lack the time, tools, and other means to 
make a reasonable judgement on the vast amounts of data collected;

- A consistent approach throughout the OECD has been started, but the type, 
level of detail, and ranking of datasets are still not being examined from a 
holistic perspective. Taxpayers are delivering the same data to comply with 
different tax reporting obligations, i.e., the duplication of efforts by taxpayers 
is making a tax compliance cycle a much too complex and costly exercise. 
Tax authorities would be better off spending their time and money on sync-

- In addition, tax authorities might want to clarify their priorities on which forms 
and which means of data collection relevant for taxes will be used for digi-
tal data architecture, i.e., this will allow corporates to sync their system —

Very much in line with the above description, the vast amounts of data should 
make it evident that tax authorities should drive investments into AI and Machine 
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The higher awareness among tax authorities regarding getting ready for a 
digital future is outlined in the 2020 OECD publication, “

” (see section 2). 

AI and Machine Learning tools?

In order to fully understand the capabilities of AI and how tax authorities can use 

that increases its intelligence without it being programmed to do so and allows the 
machine to perform actions based on its knowledge. 

This Machine Learning includes algorithms, which allow for processing large 
volumes of data, screening these details, and gaining insights, such as analysing 
the data for possible risks. Using AI in taxation is new but fully in sync with how tax 
authorities organize the tax process.

Therefore, AI can be used in the following ways when looking at tax matters:

-
ity and perform risk analyses based on historical patterns. An example is the 
Chilean tax authority utilizing AI and Machine Learning for cross-checking 
VAT returns. Working with sets of data to identify risks and opportunities can 
be seen as “predictive analytics.”

- Behavioural insights: Acting as the virtual assistant or chatbots for taxpay-

government and Watson (IBM) to provide ‘immediate supply of VAT infor-
-

vations and, through inductive reasoning, better understand how taxpayers 
(and in an audit-like manner) how tax administrations behave, what deter-
mines their compliance and collection behaviour. In the People, Process, 
and Technology approach taken on projects by the authors, the behavioural 
aspects of the people involved are the cornerstone of running a successful 
digital transformation. 

-

rather than a reactive or even a repressive approach;
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- Tax risk assessments: Support in audits, which increases the administra-
-

available;

- Dynamic knowledge management systems - Automation of administrative 
functions, e.g., a General Directorate of Cadastre in Spain;

AI predicts bad debt to prioritize the enforced collection in Finland, Ireland, 
Singapore, or Sweden;

Based on a 2019 OECD publication on the “Tax Administration 2019 - 
-

mies”, 40 Tax Authorities have embraced AI, ten had implemented a degree of AI, 
seven were implementing it, and 23 others were planning to do so.

According to the OECD, the typical tax administration processes are the 
following (Figure 12):

Source: OECD 2020, “
p.10, OECD Paris.

The 2019 OECD publication is the second round of the international survey 
on revenue administrations (ISORA), where four partners, CIAT, IMF, IOTA, and 
OECD, worked together. The 58 jurisdictions which contributed represent more 
than 1.5 million staff and more than EUR 11 trillion of net revenue collected. A few 
observations from the report are:

· A focus on “compliance by design”, i.e. where an integration of accounting 
systems and tax rules will take place.

· The international co-operation through ICAP and the international exchange 
of information, e.g. CbCR, are essential.

· The innovative techniques used by the 58 jurisdictions are depicted in 
Figure 13.
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Source: OECD 2019, “
Advanced and Emerging Economies”, p.41, OECD Paris.

· The use of AI and AI-relevant tools may increase rapidly in servicing taxpay-

processes is expected, given public concerns.

· Data is sourced from devices, banks, suppliers, customers, unstructured data 
concerning the taxpayers, government agencies, and international partners, 
all of which make the use of innovative techniques a “must-have” feature. 
However, only 35 of the 58 jurisdictions in 2019 were employing data scientists.

· A major concern of change management is that, in the Americas and Europe, 
a large percentage of the tax staff is older than 54 years. 

The number of cases published by tax authorities is limited. The following list 
provides some examples:

Examples of use by European tax authorities:

· Belgium: four predictive models, have been developed and led to a reduc-
tion in tax debt. The so-called Iris model helps risk managing VAT and with-
holding tax debts and predicts if a person or a company will pay their debt 
within 14 days after receiving a phone call from the DRM unit. The Pegasus 
model will predict if they will pay after sending a bailiff. The Hermes model is 
a payment prediction model predicting whether a person or a company will 

the Delphi model, which in turn predicts the solvency rate for companies, the 
self-employed, and individuals.15

15 OECD 2019, “Tax Administration 2019 – Comparative Information on OECD and Other Advanced and 
Emerging Economies”, p.50.
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· Estonia: The ECTB is developing a new e-service for Tax Behavior Informa-
tion. Data on turnover, number of employees, average salary, tax debts, and 
shortcomings in complying with tax law, managerial background, and other 
information will be used to construct several criteria. A tax compliant rating 
will then be calculated, including the risk of a tax audit, for each legal person 
registered in Estonia. Taxpayers can share this rating with other service users 

to incentivize compliant behavior.16 However, the downside of such a rating 
system is (1) the creator could bias the system, (2) the system could, when the 
rating is shared outside the system, the closed-loop of stakeholders damages 
the reputation of individuals and corporates (wall-of-shame dynamics) and 
(3) such ratings leave taxpayers being vulnerable without a proper process 

Source: TPA Global, Global Tax Controversy convention

16 OECD 2019, “Tax Administration 2019 – Comparative Information on OECD and Other Advanced and 
Emerging Economies”, p.55.
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· Ireland: Robotics have been used for processing tax return exceptions. 
The additional processing gave rise to several exceptions which required 

included creating and validating taxpayer records and relationships based on 
the data reported in the tax return and applying the correct basis of assess-
ment for those taxpayers.17 Once Robotics Process Automation (RPA) is 

go up with a factor of 10 to 100. For example, one data cell can easily be vali-

for manual handling is virtually impossible. 

· Italy: Following the introduction of e-invoicing requirements in the public 
subcontracting sector and the supply of fuel, a general B2B and B2C e-invoic-
ing obligation became operational from January 1, 2019, regarding all trans-
actions performed between persons established or resident in Italy. It was 
estimated that 1.5 billion electronic invoices would be transmitted through 
the Interchange System in 2019.18

· The Netherlands: The NTCA created computer-assisted document process-
ing services based on Natural Language Processing (NLP) technology in 
order to understand better, correctly route and promptly respond to poten-
tially hundreds of thousands of unstructured messages sent to the NTCA 
every year. For a single case where 12.000 compliant letters that would have 
otherwise taken hundreds of man-days to read and respond to, 80% of the 
letters were directly answered through the use of NLP algorithms, escalating 

algorithms for this use case cost two data scientists two weeks.19

· The Netherlands: In Figure 15, the country, industry, and activity type were 
the variables. It showed the AI data processing mechanism used by the tax 
authorities, relying on data received from a sales entity operating within the 
pharmaceutical industry in Belgium. After the input data has been processed 
through all three engines, output data is generated. The output data is then 

17 OECD 2019, “
Emerging Economies”, p.57.

18 OECD 2019, “
Emerging Economies”, p.52.

19 OECD 2019, “
Emerging Economies”, p.58.
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Source: e-Bright 2019, “Tax Technology Course”.

· The Netherlands: Another example of this process is a Dutch real estate case20 
where the variables are: the name of the city, the neighborhood where the prop-
erty was located, and the number of square meters the property has (Figure 16).

20 Supreme Court of The Netherlands (ECLI: NL: HR: 2018: 1315, ECLI: NL: HR: 2018: 1316, ECLI: NL: HR: 
2018: 1319 and ECLI: NL: HR: 2018: 1371).
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Source: e-Bright 2019, “ .

o In this particular case, the variables (the square meters, the city, and 
the neighborhood) were provided to the tax authorities. Then the infor-
mation was converted through a formula (the three engines) into a real 
estate tax assessment value. As shown above, C is the engine that did 
the calculations, and E is the engine that reported the real estate tax 
value base (on which the tax rate was going to be applied). This led to 
two types of engines being applied to the data.

o The issue, in this case, was that it was unclear for the taxpayer how 
exactly the tax authorities arrived at the outcome. The taxpayer 

the taxpayer of the exact mechanism applied to his case when real 
estate value was calculated.

o According to the Dutch Supreme Court, the risk assessment part (C2) 
does not have to be disclosed by the tax authorities, but the part of the 
purely mechanical calculations of the input variables being converted 
and gaining a certain value (C1) have to be disclosed. The reason for 
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this, as quoted from the decision itself, is that “art. 40 of the WOZ Act 
does not stand in the way that the base of the decision must be provided 
to the taxpayer [if requested]. The obligation to make the documents 
relating to the case available for perusal 
that the administrative body itself cannot consult.”21

· Norway: The NTA developed a user-friendly digital tax calculation tool for 
personal taxpayers, integrated on the NTA website. The tool can be used to 
calculate their expected tax at any time throughout the year.22

· Norway: The NTA is developing a new, user-friendly self-assessment tax 
return for individual taxpayers and businesses together with a new case-
processing system, which will be launched in 2021. It aims to simplify busi-
ness reporting requirements by aligning them to their business development 
processes and re-using data.23

· Russia: The FTS is continuing to develop an Integrated Risk Management 

they can be addressed upfront, minimizing the risk of future disputes. The 

operations and predict future non-compliance.24

· Spain: The AEAT developed “Hermes,” a step further in the path to reach a 
single system for taxpayers ‘risk analysis and the selection of intervention 

-

analysis process. It also optimizes the use of new international sources of 

and exchange rulings.25

· Spain: AI opens a new horizon for tax administrations to develop strategic 
approaches to manage and collect data. In Spain, this became a reality with 
the “Virtual Assistant.” It allows the Spanish Tax Agency to provide infor-
mation to the taxpayers by solving FAQs automatically, thus freeing up tax 

21 Supreme Court of The Netherlands (ECLI: NL: HR: 2018: 1315, ECLI: NL: HR: 2018: 1316, ECLI: NL: HR: 
2018: 1319 and ECLI: NL: HR: 2018: 1371).

22 OECD 2019, “
Emerging Economies”, p.42.

23 OECD 2019, “
Emerging Economies”, p.58.

24 OECD 2019, “
Emerging Economies”, p.58.

25 OECD 2019, “
Emerging Economies”, p.51.
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sure the Virtual Assistant provided information about a single aspect of VAT: 
online VAT books. Due to positive results, the scope was widened to the 
whole breadth of VAT.26

Examples of use by tax authorities located outside Europe:

· Australia: Apart from China, AI has also been adopted in Australia, where 

main functions into two systems. One is used for client registration, process-
ing, and accounting (Integrated Core Processing – “ICP”) and one for case 
management, collections, and customer relationship management (Siebel). 

· Australia: The creation of online court settings is one of the recent develop-
ments that prove that there is the will amongst certain jurisdictions to change 
the old ways of rendering justice to a more accessible and convenient way 
that considers the interests of both the government and the citizens. The 
Ministry of Justice of the UK has already expressed back in 2016 its intention 
of launching the process of digitization of proceedings by enabling cases to 
be started and managed electronically and having the courts as the ultimate 
solution when there is no other alternative.27 

· Australia: Arbitration, for instance, is already an area of adjudication where 
AI is being implemented.28 If it were to be implemented on a larger scale, it 

-

cases, therefore expanding effective access to justice.

o Australia: Online Alternative Dispute Resolution (OADR) could be 
-

mation and communications technology.”29 It certainly comes as a 

supporting documents online and wait for the so-called “expert system” 

26 OECD 2019, “
Emerging Economies”, p.173.

27 
Our Justice System, Policy Paper, September 2016, available at: https://assets.publishing.service.gov.uk/

28 Legg, M., The Future of Dispute Resolution: Online ADR and Online Courts, Australasian Dispute Reso-
lution Journal p. 227-228, available at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2848097 
(accessed on 23.08.2019).

29 
in Christoper Hodges and Astrid Stadler, Resolving Mass Disputes (Edward Elgar 2013) 294.
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decision, built by system designers who are gathering the knowledge 

rules are applied by collecting the information needed from the user 
through interview-type questions, which allow it to give answers based 
on a decision-tree mechanism.30

· Australia: Virtual Assistant Alex responds to requests from clients and 
supports them when needed. Alex understands conversational language and 
is essentially a highly sophisticated search engine. In 2019, Alex understood 
84.000 question variations, with the amount increasing every day. Since Alex 

resolution rate.31

parts of the income tax return with data already available to the CRA. For the 

times. During that same tax season, Canadians used ReFILE 123.609 times 
-

32

· Canada: The CRA extracts data from several CRA systems to identify the high-
est-risk taxpayers in the SME population. Data mining and machine learning 
algorithms, including cluster analysis, decision trees, neural networks, and 
deep learning, are used to develop the SME predictive models for income tax 
and GST.33

· China: IDRs will be automatically released to taxpayers in case of any breach 
of quality on the data collected, data reworked, data completed into forms, 

Tax Authorities— an IDR was released back to the taxpayer within 5 hours of 

· China: In China, with the development of AI, more standardized policies 

30 Legg, M., The Future of Dispute Resolution: Online ADR and Online Courts, Australasian Dispute 
Resolution Journal p. 3, available at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2848097 
(accessed on 23.08.2019).

31 OECD 2019, “
Emerging Economies”, p.42.

32 OECD 2019, “
Emerging Economies”, p.42.

33 OECD 2019, “
Emerging Economies”, p.50.
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Plan.” AI is a new and strategic technology that leads the future, enhances 

in taxation. In Guangdong, a tax robot has been introduced. It has completed 
a total of 12,000 times of cases similar to human-computer transactions in 
reality for individual, industrial, and commercial taxpayers. Its contribution 
accounts for 54.91% of regular business, thereby halving the workload and 
reducing the burden on civil servants. 

· China: In the Dianbai District of Maoming City, Guangdong Province, the 
-

gent robot. It can collect taxpayer information, such as a photograph of their 
face, ID card, and contact number through scanners duringdate submission; 

-
-

hai Fengxian District” operates the “Fengxian Tax” WeChat public forum and 
mobile phone tax software, enabling taxpayers to check tax-related informa-
tion concerning, for example, policy updates, tax processes, and information 
disclosure. 

· China: The STA had introduced a cloud-based big data platform, collecting 
four main types of core business data, being individual income tax admin-
istration, VAT invoices, export tax rebates, and external and historical data. 
The number of database tables from which the data is applied to 264 data 
models to manage risk is over 200.000.34

· Chile: The Chilean tax authority has been using AI and Machine Learning for 
cross-checking VAT returns. Working with sets of data to identify risks and 
opportunities can be seen as “predictive analytics.”

· Kenya: The KRA implemented a CRM solution to achieve full electronic 

inquiries, service requests, complaints, and compliments to be lodged and 
tracked from the point of entry into the system to closure, thus providing a 

35

· Singapore: The IRAS launched an APU marketplace in 2017, giving third-
party developers direct access to a suite of API services integrated into the 

34 OECD 2019, “
Emerging Economies”, p.50.

35 OECD 2019, “
Emerging Economies”, p.42.
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payroll information to the IRA with a single click on their payroll software.36

· Singapore: The mantra of the IRAS is “No Need for service is the Best 

taxpayers with a taxpaying environment that is fuss-free and low in compli-
ance cost.37

· Singapore: Virtual Assistant Ask Jamie is offered as a digital service across 
government agencies in Singapore. Jamie leverages from its NLP engine to 
understand the questions typed by the public and respond appropriately. The 
IRAS has enhanced Ask Jamie with APIs developed by the IRAS to allow 
taxpayers to authenticate using SingPass (a national 2-factor authentica-
tion mechanism) to handle personalized queries relating to tax matters. In 
FY2018, ASK Jamie handled around 630.000 inquiries from taxpayers.38

· Singapore: To facilitate co-creating with the software development community 
on digital tax solutions, IRAS launched the Application Programming Inter-
face Marketplace, a community platform for software developers to access 

-
place allows integration of tax seamlessly into the natural systems of taxpay-
ers. Examples of such services are the direct transmission of GST returns 

39

· United States: The IRS is developing a data-driven risk assessment product 
that uses machine learning to identify high, medium, and low-risk potential 
among the entire large business and international corporate return popula-
tion. The Data Science Team used a Bayasian analytical model to instruct the 
product on the type of return currently used in the relevant taxpayer groups.40

The 2019 OECD publication on the “
” provides 

36 OECD 2019, “
Emerging Economies”, p.43.

37 OECD 2019, “
Emerging Economies”, p.168.

38 OECD 2019, “
Emerging Economies”, p.168.

39 OECD 2019, “
Emerging Economies”, p.170.

40 OECD 2019, “
Emerging Economies”, p.51.
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an example of how the Dutch Tax Authority relied on a public-private initiative, 
where:41

design” standards for freelancers.

· Through standard accounting schedule/reference ledger schedule, around 
80 points of data, out of a total of 3.000, were selected and considered rele-
vant for freelancers.

returns using the accounting schedule and pay their VAT due via the online 
payment system of iDeal.

· During a 2019 pilot, approximately 30 freelancers were invited to have their 
data entered into the accounting schedule, which created an automatic tax 

The above examples illustrates the need for more public-private initiatives, 

enhances action to digitally streamline their relationship.

Currently, AI and AI-related techniques seem to be underused in Europe, some-

Once corporates embrace the the “compliance by design” ethos, this will 
integrate the corporate accounting and its natural systems with the tax compliance 
services facilitated by tax administrations.

The move to a co-compliance approach where taxpayers and tax authorities 
exchange data has been highlighted in this article and section 6, where the mini-
mum level of facilitation by the tax authorities should include:

· Their digital identity;

· The touchpoints offered to taxpayers;

· The data management and data standards used;

· The tax rule management and applications prescribed;

41 OECD 2019, “
Emerging Economies”.
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· The new skill sets to train; and

· What governance frameworks to set up.

is quite convincing:

· Corporates share data with tax authorities, who, through “compliance by 
design,” deal with all tax-related compliance.

· AI offers tax authorities real-time insight into the completeness and accuracy 
of tax-relevant data.

· Corporates get (almost) real-time security in tax positions, i.e., can release 

assumes a competent and willing tax authority in this process. In case of tax 
authorities —despite having received all information and data from taxpay-
ers— delay in or refuse to provide certainty, particularly in areas that it sees 
as strategic, borderline, or where there are political and reputational consid-
erations involved, could undermine a proper treatment and judgment on the 
case at hand. 

· Tax authorities can use secure and trusted vendors for tax-driven (middle-
ware-base) solutions to accelerate the roll-out on the “Tax Made Digital” 
world.”

· Almost half of the disputes between parties can be resolved by using AI 
between tax authorities with limited corporate involvement. A formal process 
for more complex cases is given by ICAP, which obviously will require human 
intelligence to resolve the more complex components in most cases.

In summary, the article has been illustrative on how AI for tax authorities 
will play a crucial role in its future business model, including the following main 
observations:

- Most tax authorities have automated less than 10% of their value chain;

- Co-compliance model between the taxpayer and the tax authority requires a 
better synchronization between the needs of the tax authorities for data and 

- The 2030 visualization in the OECD publication ‘
, is the best illustration so far of 

how the interplay and communication between taxpayers and tax authorities 
would be fully technology-supported. 
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- The absence of an OECD and UN standard for data architecture and data 
management by governments, including the communication standards with 

-
tal transformation process. 

- The People, Process, and Technology approach inspires people, determines 

transformation.

- The illustration of a Car Wash for Tax drives affordable tax technology solu-
tions for all players in the market. 

- Various corporates, governments, and universities are building use cases —
of which a variety is displayed in this article— to accelerate this digital trans-
formation process of the tax world. 
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Field with Technological Solutions

10.1 Are tax administrations paving the path towards digitalization? 

Tax administrations worldwide are increasingly relying on digital technologies for 
data gathering, the exchange of information, and analytics. Digital systems that 
are already in place can even provide real-time tax collections, reconciliations, 
and assessments. Furthermore, data exchange among tax authorities is becom-
ing an automated process that can provide tax authorities with a holistic view of 
multinationals to help them conduct audits and investigations, creating a more 
transparent world. 

Big data, blockchain, robotics, and business intelligence are not futuristic 

happening right now. Several revenue services are precursors to an automated 
and intelligent administration. They are already developing and using tools that 

-

10.2 How far can Tax Authorities’ systems go? 

Imagine a scenario in which a high-tech solution can handle the annual work-
load of over 350 tax inspectors in only three months. In Hungary, there has been 

registers, time series analysis of turnover, and technical data implemented by 

42 e-Bright 2019, “ ”.
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the National Tax and Customs Administration (NTCA). Automation is a trend that 
already shows results, and no one wants to lose any more revenue. The game is 
simple, using high-tech tools to excel in real-time tax compliance and collection. 

-

decisions, services, and compliance. Similarly, the Irish Revenue authority relies 
on data analytics and risk assessment to identify and cross-check non-compliant 
behaviours. The focus is on maximizing the use of data and deploying analytics 
to identify the incidence, scale, and materiality of non-compliance and to target 
resources effectively to overcome those risks. 

-

information returns each year. The KSK system also systematically combines the 
data, enabling central management of national tax claims and liabilities. More-
over, the system allows information to be extracted through directed queries and 
shared with other jurisdictions. The Director of the International Operations Divi-

have been responded to through the provision of information maintained in the 
KSK system. 

10.3 Brazil’s unique system - OECD BEPS ‘best practice’ 

accounting, e-invoicing, and tax records. All levels of taxation in Brazil (federal, 
state, and municipal administrations) are integrated into the Public Digital Book-
keeping (SPED) system, and tax administrations can access and cross-check 

-

Tax Administration in Europe, which later spread to various EU member states. 

10.4 Is it the end of tax returns? - Moving towards real-time data 

integrate tax compliance into natural business processes and real-time trans-
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actions. The system is comprised of three major sub-projects, divided into 12 
modules. 

Digital Tax Bookkeeping - EFD 

as Value-Added Tax and Excise Tax (EFD ICMS IPI), Payroll (eSocial and Reinf), 

Source: Brazilian Federal Revenue 

Digital Accounting Bookkeeping - ECD 

such as general ledgers and sub-ledgers, journal registers and supporting records, 

then submitted to the SPED system, whose operating procedures are demon-
strated below: 
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Source: Brazilian Federal Revenue 

Electronic Invoices (NF-e, NFS-e and CT-e) 

-

containing the tax information of commercial operations must be digitally signed. 

that goods cannot be transported or delivered without this preliminary authoriza-

core operations. 

The NF-e is also submitted to the Federal Revenue of Brazil, the national 

(National Environment) allows those who hold the key access to the electronic 
document to check the information online, as is explained below: 
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Source: Brazilian Federal Revenue 

The success of the SPED system has shown a clear disruptive movement away 
from the old models of tax returns towards a new paradigm of real-time data 
analytics. The idea of reinventing tax compliance in line with real-time analysis 
has led to numerous initiatives worldwide, such as the International Compliance 

China, among others. 

10.5 Are you ready? 

Tax administrations are stepping up their game with massive digitalization, now 
collecting cash faster through electronic systems, automation, and data analytics. 
Considering this, companies should adapt quickly to get an equal footing in the 
world of new digital technologies, not only mitigate their tax positions but, more 

make real-time decisions when necessary.


