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Abstract. Accelerating technological progress is a potential threat to employment. In
this context, the reduction of taxes on labour income can be used as an effective
measure to maintain employment, but it will inevitably decrease tax revenues.
Various solutions are being considered to compensate for the loss of tax revenue,
including the taxation of automated capital income (e.g., robots). This paper
presents an analysis of the effectiveness of this tax as an alternative to labour
income tax in the context of technological progress. The study employs a general
equilibrium model that has been calibrated to the European Union economy. The
model is used to examine a range of policy scenarios that involve a combination
of reduced labour income tax rates with a tax on robots at different rates (5%,
10%, and 20%). The modelling results show that robot taxation, while attractive
in theory, is inefficient in practice, as it hinders technological progress and
economic growth. The findings confirm that a robot tax: (1) leads to lower
employment levels than a reduction in labour taxes alone; (2) has a negative
impact on economic growth, especially at high levels of automation; and (3) does
not generate sufficient revenue to compensate for the reduction in labour taxes.
It is, therefore, evident that alternative ways of ensuring fiscal sustainability in an
automated economy must be identified.
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1. INTRODUCTION

In the 21st century, the world is going through a period of fundamental change driven by rapid
technological progress. Artificial intelligence and automation are changing the manner in which we
communicate and organise production, as well as the structure of the labour market. Unfortunately, these
developments are not entirely positive, as there is a significant risk of structural unemployment due to the
declining demand for low- and middle-skilled workers.

In this context, cuts in labour income taxes could be an appropriate means of mitigating the negative
effects of technological progress on employment. Lower labour income taxes would encourage firms to
create new jobs and help retain existing ones, which would, in turn, stimulate economic activity and
employment.

Nevertheless, reduction in labour income taxes will inevitably have a negative impact on overall tax
revenues. Given that labour taxes represent a significant share of total tax revenue, their reduction would
put considerable pressure on public finances at a time when the need to finance retraining and social
protection is increasing.

In order to compensate for the loss of tax revenue, alternative sources of taxation must be sought. One
of the measures under discussion is the so-called "tobot tax", which could theoretically provide an
alternative to labour income taxes. The rationale for such a tax is simple: if a robot replaces human labour,
the value it creates should be taxed in a way similar to how human labour income is taxed.

However, the question arises as to whether such a tax could truly be an appropriate tool to compensate
for the loss of tax revenue due to labour income tax cuts. As the following literature review will show, there
is a significant research gap in this area: namely, a lack of cross-cutting studies examining the interaction
between labour income tax cuts and the introduction of robot taxes. To address this gap, we employ a
general equilibrium model to systematically analyse the impact of these tax reforms on employment and
other macroeconomic variables.

The aim of the study is to assess the combination of the reduction of labour income taxes and the
introduction of the robot tax and its impact on employment, tax revenues, and broader macroeconomic
indicators. The study contributes to the literature on tax system reform in the context of technological
progress by providing an empirical analysis of the interaction between labour income taxation and robot
taxation, examining their combined effects on employment, fiscal sustainability, and economic performance.

The paper is structured in three main parts. The first part reviews the academic literature on the
macroeconomic impact of labour income tax cuts and the implementation of robot taxation. The second
part presents the methodology of the study based on a general equilibrium model. The third part presents
the modelling results and their implications for employment and other macroeconomic indicators.

The scope of this study is limited to an analysis of the taxation of labour income and automated capital
income (robots) in the context of the European Union. Other forms of taxation, such as consumption or
environmental taxes, and other economic regions are not considered.

2. LITERATURE REVIEW

In the 21st century, technological progress has reached unprecedented levels and fundamentally
transformed the entire economic structure, including the labour market (Di Battista et al., 2023). Automation
and artificial intelligence have the potential to transform up to 60% of jobs in developed economies
(Manyika et al., 2017), and by 2030, artificial intelligence could automate up to 300 million jobs globally
(Bangash et al., 2024). In China alone, it is projected that by 2049, Al could replace up to 278 million jobs,
representing 35.8% of its current workforce (Zhou et al., 2019).
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Technological progress has a complex impact on employment, with both positive and negative
consequences. In terms of positive effects, technology is creating new jobs in high-tech sectors, particularly
in IT, data analytics, and digital marketing (Piva and Vivarelli, 2018). In addition, the introduction of new
technologies improves the quality of work by reducing routine tasks and increasing the need for human
skills (Juliana, 2023; Turja, 2024). However, technological progress also has negative consequences.
Automation and artificial intelligence reduce the number of jobs, especially in low-skilled and traditional
industries (Piva and Vivarelli, 2018; Emara, 2024; Yarovenko et al., 2024). Unemployment may increase
temporarily during the transition period while the labour market adjusts to the new conditions (Feldmann,
2013). The structure of employment is also changing, with an increasing demand for high-skilled workers
and a decreasing number of low- and medium-skilled jobs (Mishchuk et al., 2024).

These changes in the labour market, driven by technological advances, exert dual pressures on public
finances: on the one hand, they can reduce tax revenues and on the other, they can increase government
spending. Prisecaru (2017) points out that technological developments reduce the demand for lower- and
middle-skilled workers, which in turn will increase structural unemployment and, consequently, reduce tax
revenues. And if there is no investment in retraining these workers, unemployment and social inequality will
increase (Owoeye, 2024). These developments—rising structural unemployment, increasing demand for
funds to retrain workers, finance education reform, and support vulnerable groups—pose setious challenges
to current tax systems.

In this context, reducing taxes on labour income could be an appropriate instrument to mitigate the
negative employment effects of technological progress (Furgase and Miceikiene, 2024; Swiderska et al.,
2024). Reducing labour income taxes would help slow down job losses and create new employment
opportunities (Pierrard, 2004; Heijdra and Ligthar, 2009). Jacquinot et al. (2018), assessing the impact of
labour income tax cuts in the euro area, found that such measures would have a stimulative effect on the
domestic economy and employment. Moreover, coordinated labour income tax cuts could boost economic
activity and employment across the euro area. Bielecki and Stihler (2022) find that reducing the labour
income tax burden generates positive macroeconomic effects and increases aggregate welfare. Wang (2023)
argues that lower labour taxes would stimulate employment growth by encouraging firms to hire more
workers, which can be particularly effective in creating a more stable economic environment. However,
Rossi (2020) stresses that the effectiveness of labour income tax cuts should be reinforced by additional
measures to foster innovation and human capital development, as sustainable economic growth depends
not only on labour costs but also on the wider economic environment.

However, cuts in labour income taxes will undoubtedly have a negative impact on overall government
tax revenues. This would put pressure on public finances at a time when their need is particularly acute,
both because of the need to support the growing number of socially vulnerable groups and the need to
finance an education system to help workers adapt to the challenges of technological progress. Labour taxes
account for a significant share of total tax revenue—the average labour tax wedge in the EU in 2023 was
41.56% (OECD, 2024). Therefore, in order to compensate for the loss of tax revenue, it would be
appropriate to look for alternatives, either by increasing other taxes or by introducing new taxes.

To compensate for the loss of tax revenue, alternative sources of taxation must be sought. Recently,
there has been an active debate in the academic literature on the so-called 'robot tax," which could be an
alternative to labour income taxes. This is particularly important as automation reduces the traditional tax
base based on human labour (Abbott and Bogenschneider, 2018). Robotic taxation could also help reduce
income and wealth inequality by redistributing income from capital owners to workers who have lost their
jobs (Damijan et al., 2021).
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Robot tax, at first glance, this seems to be a logical solution—if a robot replaces human labour, the
value it creates should be taxed in a similar way to human labour income, and the resulting tax revenue will
be used to finance public services (Bottone, 2018; Zhang, 2019; Damijan et al., 2021).

In practice, however, the implementation of a robot tax faces several serious challenges:

- slowing down technological progress: taxing robots can slow down technological progress and innovation
by increasing the cost of firms' investments in automation (Damijan et al., 2021; Oberson, 2021; Kedziora,
2022);

- inhibiting economic growth: taxing robots effectively becomes a tax on innovation, which would reduce
productivity and slow economic growth (Abbott, 2020; Bendel, 2019);

- difficult implementation: setting up and administering a robot tax system is a complex process that can
lead to economic distortions and administrative difficulties (Englisch, 2018);

- international competition: without a coordinated international effort, countries introducing the tax will
lose competitiveness, leading to a loss of tax revenue (Englisch, 2018; Damijan et al., 2021).

There are also doubts about the long-term effects of the tax—while a robot tax may improve economic
welfare in the short term, it may not have a positive impact on long-term economic growth (Gasteiger and
Prettner, 2022). Furthermore, the tax does not comply with basic tax principles: - a robot tax would score
pootly on Adam Smith's principles of good taxation, such as proportionality, clarity, convenience, and cost-
effectiveness (Damijan et al., 2021).

A review of research in the field of robot taxation reveals complex and often contradictory views.
Abbott and Bogenschneider (2018) have proposed a balanced approach to the relationship between robots
and labour, introducing an 'automation tax' that aims to align the taxation of robots and human labour.
Mazur (2018) analysed the adaptation of the tax system to the challenges posed by robotization. While the
study showed that a tax on robots could compensate for reduced labour tax revenues and reduce inequality,
it was also found that such taxation could hamper innovation and productivity growth.

Acemoglu et al. (2020) provided practical solutions for how the tax system could promote beneficial
technological progress. They proposed a differentiated 'automation tax' that would apply only to
technological solutions that replace people without adding significant value while not taxing productivity-
enhancing and job-creating technologies. Such an approach would encourage companies to opt for
automation solutions that benefit both the economy and workers.
Gasteiger and Prettner (2022), modelling the impact of a robot tax on the capital-labour ratio, find that
while it may improve welfare in the short run, it hinders technological progress and economic growth in the
long run. The researchers also highlighted the need for international coordination regarding the introduction
of the robot tax. Guerreiro et al. (2022), analysing the long-term effects of a robot tax, proposed a regression
model in which the tax rate decreases with the age of the robot (e.g., 7% in the first decade, 3% in the
second). According to the researchers, such a system could be more effective in reducing labour inequality
and redistributing income.

Thuemmel (2023) used a quantitative approach to optimise the robot tax and modelled its impact on
the labour market and welfare. The results showed that the optimal robot tax should be modest: 1.8% per
year in markets where workers find it difficult to retrain and 0.86% where retraining is possible. Costinot
and Werning (2023) developed a theoretical framework for technology regulation and taxation by proposing
three optimal tax formulas that accounted for the impact of robots on wages. Their study found that in
order to maintain productivity growth and reduce inequality, the tax on robots should be modest (1-3.7%),
while emphasising the importance of reconciling technology regulation and labour market policy.

Taken together, these studies show that while robot taxation seems in theory an attractive solution to
the fiscal challenges posed by automation, its practical implementation faces significant hurdles. The results
suggest that robot taxes should be introduced with caution to avoid holding back useful technological
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progress. However, the complexity of the implementation and administration of such taxes, together with
the potential negative impact on innovation and economic growth, raises serious doubts about their
appropriateness as a policy tool to address the challenges of automation.

Despite extensive research on the impact of robot taxation and automation on the labour market, a
significant gap remains in the current academic literature: there is a lack of analysis that examines the
interaction between labour income tax cuts and the introduction of a robot tax. Most studies analyse robot
taxation as a stand-alone fiscal instrument, without sufficiently assessing its interaction with other tax policy
measures or its broader macroeconomic implications. Moreover, while the theoretical foundations of robot
taxation have been developed, there is a lack of empirical evidence on its effectiveness as a compensatory
mechanism for reduced labour taxation.

This study seeks to fill these gaps by testing three main hypotheses raised by the literature review:

H71: The introduction of a robot tax alongside labonr tax: reduction leads to lower enmployment levels compared to scenarios
with labour tax reduction alone, with this negative effect intensifying as the robot tax rate increases;

H2: Robot taxation adversely affects economic growth and productivity indicators, with the magnitude of this negative
effect increasing with tax rates and antomation levels;

H3: Tax revenues generated from robot taxation fail to offset the revenue losses from labour tax reduction due to their
adverse impact on investment and economic growth.

By testing these hypotheses using a general equilibrium model, this study contributes to both the
theoretical understanding and practical policy solutions to robot taxation. The study provides empirical
evidence for policymakers seeking to balance technological progress with fiscal sustainability and
employment stability. Moreover, it sheds light on the complex interactions between different tax
instruments in an increasingly automated economy, helping to bridge the gap between theoretical tax policy
proposals and the challenges of their practical implementation.

3. METHODOLOGICAL APPROACH

The study applies a general equilibrium model to assess the taxation of automated capital income
(robots) as an alternative to the taxation of labour income in the context of technological progress. The
detailed structure of the model, the calibration of the parameters with empirical data from the European
Union, and the modelling process are presented in Furgas and Miceikiene (2024), and this study therefore
presents only the main elements and innovations of the model that are relevant to the problem at hand.

The economy is modelled as an interaction between three main agents: households, firms, and
government. The model makes a clear distinction between traditional and automated capital, which allows
for an analysis of the impact of differential taxation on these two forms of capital in the CES production
function:

a v v 1_—a (1)
Yo = K¢ uDy + (1 — WLyl v

where Y is output, Ky is traditional capital, Dy is antomated capital, Ly represents labour, a - capital share, uisa
distribution parameter determining the share of automated jobs in the production process, and v is the substitution parameter
between labour force and antomated capital.

The model classifies traditional capital as physical capital that complements human labour (e.g., tools,

equipment, infrastructure) and automated capital as technology that can replace human labour (e.g., robots,
artificial intelligence systems, automated production processes).
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Technological progress in this model is defined through the y parameter, which refers to the share of
automated jobs. Automated jobs and human labour coexist only at 0 < u < 1, where g = 0 refers to
traditional (human) labour alone and u = 1 to full automation of jobs.

The parameter for the share of automated jobs (i) in the model has been calibrated in the range [0.1;
0.5], based on the most recent research. Estimates of automation potential vary considerably in the scientific
literature. Frey and Osborne (2013) predicted that 47% of jobs in the US could be automated by 2050, while
Arntz et al. (2016) found that only 9% of jobs in OECD countries are fully automated. Manyika et al. (2017)
estimate that 30% of jobs could be automated by 2030 and 50% by 2050. Smit et al. (2020), in a medium
scenario, predict 22% of jobs to be automated by 2030. Lassébie and Quintini (2022) report that on average,
28% of jobs in OECD countries are at high risk of automation, and that this growing estimate is attributed
to the rapid development of artificial intelligence technologies. Therefore, the range [0.1; 0.5] chosen in the
model reflects both the current level of automation and its potential in the near future.

The main novelty of the model in this study is the introduction of different tax rates for labour and
automated capital income, which allows us to study the tax policy scenario at different levels of automation.

Tax revenue in the model consists of taxes on labour and automated capital income:

Ty = tiW; L+t (Rae — 84)Dy @
where t} represents the labour income tax: rate, Wy is the wages, t& represents the automated capital income tax: rate, R

— is the rate of return on antomated capital,§ , - is the automated capital depreciation rafe.

The study identifies the income tax on automated capital with the so-called 'robot tax' because it covers
a wide range of technological solutions that can replace human labour. This definition is in line with the
modern view of automation, where a "robot" is no longer just a physical machine but encompasses a wide
range of advanced technologies, including artificial intelligence systems, automated production processes,
and software that can perform tasks previously catried out by humans. Furthermore, the model's approach
of taxing automated capital based on the return generated by this capital is in line with other research
(Prettner and Strulik, 2020; Gasteiger and Prettner, 2022; Guerreiro et al., 2022) on the methodology for
the valuation of robot taxes.

The study develops five scenarios that analyse the introduction of an automated capital income (robot)

tax at different levels combined with a reduction of the tax burden on labour income (Table 1).

Table 1
Modeling scenarios
Scenario BS A B C D
Labour income tax rate, (%) 41,56 39,02 39,02 39,02 39,02
Automated capital income tax rate, (%) - - 5 10 20

Source: own compilation

The Baseline Scenario (BS) reflects the current situation in the EU, where the average tax burden on
labour income is 41.56% (OECD, 2024), and there is no taxation of automated capital. In the other
scenarios, the labour income tax burden is reduced to the first quartile (Q1) level of 39.02% (Furgase and
Miceikiene, 2024). This level of labour income tax cuts is chosen to ensure a gradual transformation of the
tax system, reflecting the actual practice in EU countries and being more politically and economically feasible
than a drastic reduction to the lowest rate of 34.31%. Scenario A shows the impact of a reduction in labour
taxation without other changes to the tax system.
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Scenario B applies a 5% automated capital income tax, which is in line with the optimal rate identified
by Guerreiro et al. (2022). Scenario C introduces a 10% rate as an intermediate value, while Scenario D
applies a 20% rate, which is close to the EU average gross capital income tax rate for 2023 (19.55%) (Tax
Foundation, 2023). The study drops the modelling of lower (1-2%) automated capital income tax rates
because, as the results will show, such rates do not generate significant tax revenue, and their administrative
costs may exceed the revenue collected. Rates above 20% are also not analysed, as this would lead to
significant risks of production displacement and loss of competitiveness (Damijan et al., 2021).

The scenario model assesses the impact of different tax policy scenarios by comparing them with each
other and with the baseline model. The study analyses the transition of the economy from one steady state
to another as the level of automation (parameter ) changes. The main macroeconomic indicators assessed
are employment (L), tax revenue (T), output (Y), consumption (C), investment (I), and traditional and
automated capital (K+D).

For the interpretation of the modelling results, it is assumed that technological progress develops
sequentially and that the parameter for the share of automated jobs (y) varies in the interval [0.1; 0.5]. This
interval can be divided into three periods:

- Short-term period (u € [0.1; 0.25]) - according to studies by Manyika et al. (2017), Smit et al. (2020),
and Lassébie and Quintini (2022), economies will reach this level of automation by 2030.

- Medium-term period (u € (0.25; 0.40]) - this phase is characterised by significant automation of work
processes and active interaction between labour and technology.

- Long-term period (u € (0.40; 0.50]) - according to Frey and Osborne (2013) and Manyika et al. (2017),
this phase reflects the advanced digital economy, where automated capital is becoming the dominant factor
of production, and a large part of the routine tasks and a part of the complex tasks are automated.

Values of yu > 0.50 are not analysed due to the excessive uncertainty in assessing the economic and
social consequences of this level of automation.

The modelling results allow us to observe the adaptation of the economy to changes in tax policy, the
reactions of economic agents to tax modifications, and the impact of these changes on the economy with
increasing levels of automation.

The methodological limitations of the study are related to the fact that the model only analyses steady
states without taking into account transition dynamics, does not take into account possible economic shocks
and unexpected changes, and makes standard assumptions about rational economic agents and perfect
information. Despite these limitations, the model provides information on the long-run implications of tax
policy changes at different levels of automation and allows for the identification of appropriate tax reform

strategies to support employment and fiscal sustainability in a context of technological progress.

4. CONDUCTING RESEARCH AND RESULTS

Employment effects of reducing labour income tax and introducing an automated capital
Income tax

To investigate the economic impact of reducing labour income taxes and introducing an automated
(robotic) capital income tax, several tax reform scenarios were modelled. First, hypothesis H1 is tested,
which states that the introduction of an automated capital income tax combined with a reduction in labour
income taxes leads to a lower level of employment than in scenarios where only labour income taxes are
reduced, and that this negative effect increases with the increase in the automated capital income tax rate

(Figure 1).
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Figure 1. Dynamics of employment
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, g —
share of automated jobs parameter)
Source: own evaluation.

The analysis of the data shows that in the baseline model (BS), as the share of automated jobs
(parameter p) increases, employment (L) initially decreases very slightly. However, once a certain threshold
(u~0.2) is reached, the decrease becomes more pronounced. This trend shows that as automation gains
momentum, labour demand decreases more rapidly. This reflects structural changes in the labour market,

where the number of traditional jobs is declining due to the expansion of automation.
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Looking at the employment dynamics in Scenario A, the employment level (L) is higher than in the
baseline model over the entire range of automation analysed. This difference is particularly pronounced at
lower levels of automation (p < 0.25), where employment in Scenario A remains higher than in the baseline
model. This result confirms that a reduced labour tax burden potentially slows down the pace of job
automation, giving the labour market more time to adapt to technological change.

In the short run (u € [0.1; 0.25]), the introduction of an automated capital income tax (scenarios B, C,
and D) slightly reduces the positive impact of the labour tax cut, while employment remains significantly
higher than in the baseline model. This suggests that in the early stage of automation, labour income tax
cuts are effective in boosting employment, even with automated capital income taxation.

The results for the medium term (p € (0.25; 0.40]) show an increasing gap between the scenarios. The
scenarios with higher taxes on automated capital income (especially scenario D) show lower employment
growth. This is explained by the fact that higher taxes on automated capital income start to dampen
investment in technological progress, which has a negative impact on the overall productivity of the
economy and job creation.

In the long run (u € (0.40; 0.50]), we observe an even more pronounced divergence between the
scenarios, where higher taxes on the income of automated capital (scenarios C and D) significantly reduce
the positive effect of reducing taxes on labour income. At this stage, the taxation of automated capital
income becomes particulatly problematic as it hinders technological progress and reduces the
competitiveness of firms, which in turn has a negative impact on employment.

Thus, these modelling results support Hypothesis H1: the introduction of an automated capital income
tax combined with a reduction in labour income taxes does indeed lead to a lower level of employment
compared to a reduction in labour income taxes alone, and this negative effect increases as the rate of the
automated capital income tax increases. This is particularly pronounced in the long run, when higher rates
of automatic capital income taxes significantly reduce the positive employment effect of labour income tax

cuts.

Macroeconomic impact of the reduction of labour income tax and the introduction of an
automated capital income tax

In order to assess the broader economic impact of automated taxation of capital income, the second
hypothesis (H2) is further analysed, which states that the taxation of robots has a negative impact on
economic growth and productivity performance, and that this negative effect is amplified at higher levels of
automation and higher tax rates, thus counteracting the positive economic impact of a reduction in labour
income tax. To test the hypothesis, we analyse the main macroeconomic indicators: total production (Y),
consumption (C), investment (I), and total capital growth consisting of traditional and automated capital
(K+D) (Figure 2, Figure 3, Figure 4).

The analysis of the results of the baseline model shows that output (Y) increases over the whole range
of values of the parameter y. This increase becomes particularly pronounced at higher levels of automation
(0 > 0.4), confirming that increasing automation leads to higher productivity in spite of declining
employment.Consumption (C) grows with increasing levels of automation, but at a slower rate compared
to the overall growth of output, particularly at higher levels of automation. This may be due to the fact that
automation, while increasing the productivity of the economy, reduces the share of labour income in the
overall income structure, which limits consumption growth. This difference between fast-growing
production and slower-growing consumption may be a reflection of the direction of income inequality. The
investment (I) curve shows an upward trend, especially when the level of automation reaches higher values,
reflecting an increasing propensity to invest in expanding production. The increase in total conventional
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and automated capital (K+D) is also significant, indicating that, despite automation, the need for
conventional capital goods and infrastructure persists and that high-tech capital is growing alongside.

In the analysis of scenario A, the production (Y) curve is higher than in the baseline model over the
whole range of the parameter p, although this positive difference remains relatively small. This suggests that
the reduction in labour costs and the increase in employment are both positive for overall economic growth.
The level of consumption (C) remains higher than in the baseline model over the entire p-parameter range,
due to an increase in households' disposable incomes, suggesting a lasting positive impact on households'
welfare. The curves for investment (I) and total capital (IK+D) show that the fall in labour costs does not
dampen the propensity of firms to invest in capital, both traditional and automated, and does not lead to a
capital substitution effect but rather boosts the overall development of the economy.

These results in Scenario A confirm the multiplier effect of reducing the tax burden on labour income:
the initial reduction in labour income taxes triggers a chain of positive economic effects through increased
consumption, investment, and production. It is particularly important to note that these positive effects not
only persist but, in some cases, even increase with the level of automation, demonstrating the sustainability
of labour tax reduction policies in the context of technological progress.

When analysing the short-run (u € [0.1; 0.25]) results, all scenarios show better economic dynamics
than the baseline model, but with significant differences between them (Figure 2).
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Figure 2. Dynamics of other macroeconomic indicators over the short term
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, p —
share of automated jobs parameter)
Source: own evaluation.
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Scenario A, which only reduces labour income tax, shows the best results for all macroeconomic
indicators. The differences between Scenario A and the scenarios with automated income taxes (B, C, D)
increase as the rate of the automated capital income tax increases. The taxation of automated capital income,
especially at higher rates, starts to inhibit investment (I) in technological development at an eatly stage,
which is also reflected in slower capital growth (K+D). This dampening of investment becomes a key factor
limiting potential growth. In the early stages of automation, firms are still in the early stages of adopting new
technologies, so higher taxation can slow down technological progress and reduce overall economic
efficiency.

A medium-term (u € (0.25; 0.40]) analysis reveals sharp differences between the scenarios and an
increasing negative impact of automated capital income taxation (Figure 3).
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Figure 3. Dynamics of other macroeconomic indicators over the medium term
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, g —
share of automated jobs parameter)

Source: own evaluation.

While all alternative scenatios still outperform the baseline model, the gap between scenario A and the
scenarios with an automatic capital income tax (B, C, and D) becomes more pronounced. At this stage, the
growth (Y) and consumption (C) cutves clearly show that higher rates of an automatic capital income tax
start to dampen the positive effect of labour income tax cuts significantly. This is particularly noticeable in
Scenario D, where growth rates are significantly slower than in Scenario A. The slowdown in the growth of
investment (I) and total capital (K+D) in the scenarios with higher taxes on automated capital income
suggests that firms are starting to limit technological development. These results can be explained by the
fact that automation is becoming an increasingly important driver of economic growth in the medium term.

Companies are more actively adopting new technologies to increase productivity and competitiveness.
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Therefore, taxation of automated capital income has a more negative impact at this stage, not only by directly
increasing the cost of investment but also by reducing the ability of firms to modernise production. In
addition, slower technological renewal starts to have a negative impact on labour productivity, which in turn
limits wage growth and consumption, despite the reduction in labour income taxes.

In the long run (u € (0.40; 0.50]), the negative impact of automated capital income taxation on the

economy becomes particulatly pronounced (Figure 4).
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Figure 4. Dynamics of other macroeconomic indicators over the long term
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, g —
share of automated jobs parameter)

Source: own evaluation.

While all scenarios show strong growth due to high levels of automation, the differences between
scenarios become even more pronounced and the negative impact of automated capital income taxes even
stronger. The growth trajectories of output (Y) show that the scenarios with higher automated capital
income taxes (especially C and D) lag significantly behind Scenario A. This gap becomes even more
pronounced at higher values of y, confirming that the impact of automated capital income taxation increases
with technological progress. The growth curves for investment (I) and total capital (K+D) show a similar
trend, with higher taxes on automated capital income significantly discouraging investment in technological
development. Consumption (C) grows in all scenarios as a result of overall economic growth, but the
scenarios with higher taxes on automated capital income show slower consumption growth. This suggests
that the taxation of automated capital income not only directly discourages investment and production but

also indirectly reduces household welfare through slower wage growth.
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These results support Hypothesis H2: taxation of automated capital income does have a negative
impact on economic growth and productivity performance, and this negative effect is amplified as the level
of automation and the tax rate increase. In the long run, taxes on automated capital income significantly
reduce the positive tax-reducing effect of labour income taxes, especially in a context of higher technological
development, where automation becomes a key driver of economic growth.

The impact on tax revenues of the reduction of labour income tax and the introduction of an
automated capital income tax

The third hypothesis (H3), which states that the revenue generated by automated capital income
taxation is insufficient to compensate for the loss of tax revenue due to labour tax cuts, even at high levels
of automation, is examined next. In order to confirm or refute this hypothesis, we analyse the dynamics of
tax revenue collection by looking at total tax revenue collection (T) and by analysing separately the collection
of labour income taxes (T1) and automated capital income taxes (Ta) (Figure 5, Figure 6, Figure 7).

In the short run (u € [0.1; 0.25]), the dynamics of tax revenue reveal the fiscal cost of reducing labour

income taxes (Figure 5).
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Figure 5. Tax revenue dynamics over the short term
(BS — baseline model, A — labour income tax reduction scenatio, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, p —
share of automated jobs parameter)

Source: own evaluation.

Total tax revenue (T) in all alternative scenarios is lower than in the baseline model, and the differences
between the scenarios with different tax rates on automated capital income are minimal. The collection of
labour income taxes (T1) decreases in all scenatios due to the reduced tax rate, and this decrease is similar in
all alternative scenarios. The revenue generated by automated capital income taxes (Ta), even at the highest
rate of 20% (Scenario D), is relatively low and does not compensate for the loss of labour income taxes.
This is explained by the fact that in the eatly stage of automation, the income base of automated capital is
limited, so that even higher rates do not generate significant revenues. In addition, higher income taxes on
automated capital start to inhibit investment in automation already at an early stage, which further limits the
potential tax revenue from this source.

In the medium term (u € (0.25; 0.40]), the total tax revenue (T) in all alternative scenarios remains

lower than in the baseline model, but the gap between the scenarios starts to narrow, especially at higher
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values of p (Figure 6). There is an increase in tax revenue in all scenarios, driven by the increase in economic

productivity due to automation.
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Figure 6. Tax revenue dynamics over the medium term
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, p. —
share of automated jobs parameter)

Source: own evaluation.

The collection of labour income taxes (T1) is starting to increase significantly, despite the reduced rate,
due to rising labour productivity and correspondingly rising labour income. However, this growth does not
compensate for the loss of revenue due to the reduced tax rate, so that labour income tax collections remain
lower than in the baseline model. Revenues from taxes on automated capital income (Ta) grow faster in the
medium term, especially in Scenario D, due to the growing automated capital income base. However, even
at this stage, automated capital income taxes do not generate sufficient revenues to compensate for the loss
of labour income tax revenues. In addition, higher taxes on automated capital income start to put a greater
brake on investment in automation, which limits the potential growth of tax revenues in the long term.

In the long run (u € (0.40; 0.50]), the dynamics of tax revenues reveal a complex situation (Figure 7).
Although Scenario D eventually almost reaches the level of total tax revenue (T) in the baseline model, this
result has to be interpreted with caution, taking into account the broader economic context.
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Figure 7. Tax revenue dynamics over the long term
(BS — baseline model, A — labour income tax reduction scenario, B — labour income tax reduction and
automated capital income tax 5% scenario, C — labour income tax reduction and automated capital income
tax 10% scenario, D — labour income tax reduction and automated capital income tax 20% scenario, p —

share of automated jobs parameter). Source: own evaluation.
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The collection of labour income taxes (T1) in all alternative scenarios remains lower than in the baseline
model due to the reduced rate. Meanwhile, revenues from automated capital income taxes (Ta) show an
exponential increase, especially in scenario D, due to a significant increase in the automated capital income
tax base under high levels of automation. However, this apparent fiscal "success" in Scenario D comes at a
significant cost: as discussed above, a high tax on automated capital income significantly discourages
investment, reduces output, and reduces overall economic efficiency. In fact, higher tax revenue collection
is achieved at the expense of economic growth and productivity, which in the long run may lead to even
higher tax revenue losses due to reduced economic activity.

These results support Hypothesis H3: while high income taxes on automated capital can theoretically
compensate for the loss of labour income tax revenues, this is achieved by creating significant damage to
overall economic development. Therefore, the taxation of automated capital income cannot be considered
an effective fiscal policy instrument, as its alleged effectiveness is achieved at the excessive cost of holding
back economic growth.

To summarise, the modelling results lead to a policy dilemma: while tax cuts on labour income are
effective in stimulating employment and overall economic growth, they create significant pressure on public
finances. The modelling results show that in the short term, reduced tax revenues may limit the
government's ability to finance essential public services and retraining programs—precisely at a time when
these investments become particularly important in a context of rapid technological progress. However, an
income tax on automated capital is not an appropriate solution to these problems, as it not only does not
generate sufficient revenue to compensate for the reduction in labour income taxes but also hampers
technological progress and economic development. In order to ensure long-term fiscal sustainability, it is
necessaty to combine this policy of reducing labour taxation with other reforms of the tax system, such as
a review of other existing taxes, in order to strike the optimal balance between employment promotion and
the sustainability of public finance. In order to ensure long-term fiscal sustainability, it is necessatry to
combine the policy of reducing labour taxation with other reforms of the tax system, secking an optimal

balance between employment promotion and sustainability of public finances.

5. CONCLUSIONS

This study aimed to assess the effectiveness of automated (robotic) taxation of capital income as an
alternative to labour income taxes in the context of technological progress. Using a general equilibrium
model calibrated for the EU economy, three hypotheses were tested to analyse the interaction between
labour tax cuts and automated capital income taxation and their impact on employment, growth, and tax
revenues.

The modelling results confirmed all three hypotheses. First, the introduction of an automated capital
income tax combined with a reduction in labour income taxes is found to lead to lower employment levels
compared to scenarios with only labour income tax cuts. This negative effect is amplified as the rate of the
automated capital income tax increases, especially in the long run when automation becomes more
widespread. Even a low, automated capital income tax rate of 5% starts to reduce the positive employment
effects of labour income tax cuts.

Second, the analysis reveals that the taxation of automated capital income has a broader negative impact
on economic growth and productivity. While all alternative scenarios outperformed the baseline model in
the short run, the scenarios with higher tax rates on automated capital income showed significantly slower
growth in output, consumption, and investment, especially as the level of automation increases. This
confirms that taxing automated capital income does not only fail to solve employment problems but also

hampers economic development.

95



Journal of International Studies Vol.18, No.1, 2025

Thirdly, the study shows that the taxation of automated capital income is not an effective means of
generating tax revenue as a substitute for labour income taxes. Even with high rates and advanced levels of
automation, revenues from automated capital income taxes do not compensate for the reduction in labour
income tax revenues. Moreover, the overall fiscal effect is even less favourable when the negative impact
on growth and investment is taken into account.

These results lead to a clear conclusion: taxation of automated capital income is not an appropriate
solution to address labour market challenges and the fiscal consequences of technological progtess. Instead
of introducing automated (robotic) taxes on capital income, policymakers should consider alternative ways
to ensure fiscal sustainability while supporting employment in an increasingly automated economy. This
could include a gradual reduction of labour income taxes, combined with a broader reform of the tax system
and greater investment in labour adaptation programs.

Further research should focus on three main aspects to better balance tax revenue adequacy with
technological progress and employment support. First, the sensitivity of different skill groups to tax changes
in the context of automation needs to be further explored in terms of their adaptability to technological
change. Secondly, alternative sources of tax revenue need to be analysed, especially in the context of the
changing structure of the economy and new business models in the digital economy. Thirdly, it is important
to assess the interaction of tax reform with other policy measures such as education reform or active labour
market policies. Such an integrated approach would lead to a tax system that is not only fiscally sustainable

but also promotes technological progress, economic growth, and the well-being of society as a whole.
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