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Abstract

We assess the welfare implications of the Global Minimum Tax (GMT) on corporate income in a
multi-country macroeconomic model. The objectives of the GMT are to mitigate harmful tax
competition and to curb wasteful profit shifting. The theoretical literature suggests that the welfare
effects of the GMT are ambiguous. It contributes positively to welfare by improving tax revenues
and limiting profit shifting; however, it may also raise firms’ capital costs, which dampens economic
activity. Using our applied model, we combine all these effects to produce numerical welfare results,
creating what we believe is the first comprehensive and quantitative welfare assessment of the
GMT. We simulate the implementation of a GMT of 15 percent by all countries in our model, which
are the 27 EU Member States, the US, the UK, Japan, and a tax haven. We estimate the welfare
change in two scenarios. In the first, additional corporate income tax (CIT) revenues are
redistributed as direct transfers to households. This produces mixed welfare results across
countries, while the global welfare impact is slightly positive. In the second, additional CIT revenues
are redistributed back to firms as lower CIT rates, provided that the rate remains at or above the
GMT rate. In most countries, the reduction in the cost of capital from a lower CIT rate more than
offsets the increase caused by reduced profit shifting, stimulating economic activity. Positive
welfare outcomes are widely, though not universally, experienced, leading to a modest increase in
global welfare. We investigate the impact of alternative GMT rates, finding that a 16 percent GMT
rate yields the highest level of global welfare in our model.

JEL codes : D58, D60, H21, H25
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Executive summary

The Global Minimum Tax (GMT) sets a 15% floor on the profits of large multinational corporations
and is applied by a growing number of countries since 2024. In this paper, researchers from the
CPB and the European Commission evaluate its welfare effects across EU countries, the US, the UK,
Japan, and a representative tax haven. Our findings indicate that while national outcomes differ, the
global welfare impact is modestly positive, suggesting that overall, winners could compensate
losers.

The GMT’s purpose is to reduce tax competition and to limit profit shifting. Theoretically, its welfare
effects are ambiguous: it raises welfare by increasing government revenues and reducing
inefficiencies associated to wasteful profit shifting, but it also risks reducing investment by
increasing firms’ cost of capital. Our study is the first contribution to the debate on the effects of
the GMT that provides a quantitative evaluation of these trade-offs.

Using CORTAX, the JRC general equilibrium model for the analysis of corporate taxation, we
simulate two main policy scenarios. In the first scenario, additional revenues raised by the GMT is
distributed to households. This boosts welfare through higher consumption or leisure but
simultaneously raises capital costs, reducing output growth. For very high-tax countries, this leads
to a small welfare loss despite the higher tax receipts, while the welfare effects are positive in
middle and low-tax countries. In the second scenario, we allow governments to balance the
reduction in profit shifting by reducing corporate tax rates in a revenue-neutral way. This produces
positive welfare effects in almost all countries and stronger gains than the first scenario.

Aggregating across countries, both simulations yield a net positive global welfare effect. We also
find that welfare is maximised when the minimum tax rate is slightly higher, between 16% and
179%, rather than at the agreed 15%.

While the analysis assumes full global adoption, in practice, neither the United States nor China
have implemented the GMT yet. Nevertheless, the U.S. system already contains tax provisions that
are similar to the GMT (such as GILTI), and earlier modelling suggests that U.S. participation would
have only minor effects on overall EU Member States revenues.

In sum, the GMT is likely to enhance global welfare by reducing profit shifting. Although national
effects vary, the results of our study suggest that there is ample policy space for governments to
recycle additional revenues in welfare improving ways.



1. Introduction

Profit shifting is a practice employed by multinational enterprises (MNEs) to exploit their presence in
multiple jurisdictions by reporting more of their profits in countries with lower tax rates. The lower-
tax jurisdictions benefit by receiving some revenue and transaction fees from profits generated
elsewhere. Such practices can lead to inefficiencies and distortions in global economic activity, as
discussed in Section 2. In response to these challenges, a major reform of the international
corporate tax system has been developed.

In October 2021, members of the OECD/G20 Inclusive Framework agreed to a comprehensive
reform based around two pillars. Pillar One grants taxing rights on the income of highly profitable
businesses to market jurisdictions, while Pillar Two establishes a 15% minimum effective tax rate
for (MNEs) with consolidated global revenues exceeding EUR 750 million. While progress on Pillar
One has stalled, since 2024, several jurisdictions have begun implementing the rules of Pillar Two?,
which establishes the Global Minimum Tax (GMT). The rules have been adopted by the EU Member
States and over 30 other jurisdictions, including the UK and Japan.

Pillar Two requires that the net corporate profits of an in-scope MNE be subject to a minimum
effective tax rate of 15% in each jurisdiction where it operates. To ensure this, a system of top-up
taxes grants taxing rights to multiple jurisdictions according to a specific rule order.? This system
gives jurisdictions substantially more taxing power over the undertaxed profits of foreign MNEs
operating in their territory.

Previous research has examined the effects of the GMT reform from both empirical and theoretical
perspectives. On the empirical side, an early study by the OECD (2020) estimated the impact of the
GMT using aggregate country-by-country reporting (CbCR) data from 2016, which was later updated
to incorporate CbCR data from 2017-2020 (Hugger et al., 2024). The study finds that the combined
effects of the top-up taxes and reduced profit shifting could raise CIT revenues globally by 6.5% to
8.1%. Another empirical study by the EU Tax Observatory (Barakeé et al,, 2022) estimates a potential
CIT revenue increase of up to 16% for EU Member States, considering only a partial implementation
of the GMT?® and without considering changes in profit shifting.

Two key theoretical papers have explored the implications of the GMT. Johannesen (2022) finds
that while the welfare effects for non-tax-haven jurisdictions are ambiguous, tax havens benefit
unambiguously. His study examines a long-run outcome of the GMT, in which it has been
implemented by all countries. The study models a Nash equilibrium where multinational enterprises
maximise profits and national governments optimise welfare. Complementary to this analysis is the

! These rules are collectively referred to as the Global Anti-Base Erosion (Globe) rules.

2 In line with the principle of source taxation, the first jurisdiction eligible to impose additional taxation is the one
where the profits are reported, through a Qualified Domestic Top-Up Tax (QDMTT). If this jurisdiction does not levy
sufficient taxes to meet the 15% minimum, the next taxing right is assigned to the jurisdiction where the MNE is
headquartered, which can apply an Income Inclusion Rule (IIR) to capture the undertaxed profits. Finally, if neither
the jurisdiction where profits are reported nor the MNE’s headquarters jurisdiction impose sufficient taxation, all
jurisdictions where the MNE operates can claim a share of the undertaxed profits through the Under-Taxed Profits
Rule (UTPR). This final measure serves as a safeguard, ensuring that jurisdictions implementing Pillar Two can
protect themselves against harmful tax competition from non-implementing countries.

3 Only the IIR was implemented, without the QDMTT.



approach taken by Hebous and Keen (2023), who conclude that the GMT could lead to a potential
Pareto improvement, under specific conditions. These analyses are further explored in Section 2.

The studies mentioned above either apply empirical methods to produce revenue estimates or rely
on highly stylised theoretical models, sometimes only with two or three jurisdictions. A recent study
published by the European Commission (Brun et al,, 2025) takes a different approach. It employs a
calibrated general equilibrium model to produce quantitative long-term revenue estimates. The
study combines the theoretical rigor of a general equilibrium model grounded in a solid empirical
foundation, as it is calibrated to observed statistics and uses estimated elasticities from the
literature. Furthermore, it explicitly models all individual EU Member States, as well as Japan, the
UK, and the US, and their cross-border interaction. It also includes a generic tax haven, which
provides a major profit shifting channel. Beyond corporate tax revenues, the model captures the
broader economic effects of the GMT by considering its impact on the cost of capital, investment,
wages, and GDP. The study estimates that implementing the GMT would result in a 7% increase in
CIT revenues for EU Member States. Notably, it suggests that whether the USA opts in or out of the
GMT is of second-order importance for the rest of the world. Our paper builds on this work, using
the same model, CORTAX, and including an enhanced calibration of the GMT and a welfare
assessment.

In this paper, we assess the welfare implications of the GMT using CORTAX, which captures the key
channels through which the GMT can influence welfare, including shifts in firm and consumer
behaviour. In our analysis, welfare is the utility that the representative consumer in each country
derives from material consumption and leisure time. The GMT can increase welfare by increasing
CIT revenues, which governments can allocate to welfare-enhancing transfers. Additionally, the
reduction in profit shifting increases efficiency by decreasing the use of resources involved with tax
avoidance. However, the GMT may also have adverse welfare effects, because higher effective
taxation raises the cost of capital for firms, discouraging investment. CORTAX allows us to
quantitatively evaluate these trade-offs.

Introducing the GMT leads to higher CIT revenues. We present results for two scenarios with
alternative specifications for how to redistribute the additional revenue, what is referred to as a
“fiscal model closure”. In the first scenario, increased CIT revenues are redistributed to households
as lump-sum transfers. For this specification, the welfare results are mixed, with some countries
winning and other countries losing depending on factors such as the extent to which profit shifting
is reduced, the effective change in the cost of capital and the relative importance of a country’s tax
base. The overall sum of monetary welfare outcomes is slightly positive. In the second scenario, we
iterate over domestic CIT rates to find the new equilibrium that leaves CIT revenues constant at
their initial absolute levels. That is, we offset the additional CIT revenue that would accrue from
reduced profit shifting by lowering CIT rates, provided they are still above GMT. While CORTAX is not
a model of endogenous tax competition, this closure allows us to account for the fact that
governments’ corporate tax policy is not fixed and can respond endogenously to changes in the
global tax environment. This second specification yields welfare gains for nearly all countries and a
global welfare gain. The outcomes of both scenarios therefore satisfy the Hicks-Kaldor
compensation test, indicating a potential Pareto improvement in which the overall gain is positive,
such that the winners can compensate the losers, and everyone is better off. This is, to our
knowledge, the first comprehensive and quantitative welfare assessment of the GMT.

Finally, we examine the optimal rate for the GMT. One of the rationales behind the GMT is that it
reduces the incentives of MNEs to shift profits away from where they are produced. Our analysis



demonstrates that, through multilateral cooperation, countries can attain a higher level of welfare
and collect the same amount of CIT revenues while at the same time minimizing the (inefficient)
costs associated with profit shifting. Following this idea, we loop over different GMT rates to
identify the level that maximises the global welfare gain. Our results indicate that a minimum tax
rate of 16% would yield the highest total welfare improvement in the scenario with the CIT rate
adjustment. In the other scenario the highest total welfare is found for a minimum rate of 18%.

Our contribution, to the literature and the policy debate, is to move beyond the stylised theoretical
models, with sometimes only a few jurisdictions, by using an applied model covering a host of
economic channels, including real capital allocation. And at the same time, we add to the empirical
work that focusses on tax revenues by including a welfare analysis, for calibrated real-world
countries.

We proceed as follows. The next section discusses the ambitions of the reform and the literature
with a focus on profit shifting. This is followed by the description of CORTAX and how the rules of
the GMT have been implemented. The main results and the underlying mechanisms are presented in
Section 4. A robustness analysis is given in Section 5. The final section concludes. In the first Annex
we bridge the literature and CORTAX by presenting a small model of simultaneous capital allocation
and profit shifting. The second Annex lists detailed country outcomes of the two scenarios.



2. Profit shifting and related GMT literature

Pillar Two is part of a broader G20/0ECD initiative to address the challenges of the international tax
system, including the large-scale tax avoidance by MNEs, which has been extensively documented
(see, for example, Torslov et al., 2023). The stated objectives behind the introduction of the 15%
GMT are two-fold: (i) to mitigate (harmful) tax competition among jurisdictions, preventing the race
to the bottom in tax rates, and (ii) to curb (wasteful) profit shifting. The 15% minimum rate is
evidently intended to establish a floor below which governments cannot lower their CIT rates. It is,
in a sense, a way to constrain national governments in their ability to use the tax instrument in their
competition for mobile international capital.

Profit shifting is the strategy of MNEs to lower the profits reported in high-tax jurisdictions while
raising them in jurisdictions with low tax rates. Multiple such strategies have been well-documented
and researched (see Beer et al., 2020). One example is that the operations of an entity in a high-tax
country are financed with loans from an entity of the same group located in a low-tax country. The
interest payments reduce the taxable profits in the high-tax country, while becoming taxable
income in the low-tax country. The same strategy can be applied to royalty payments, the
remuneration for the use of intellectual property (IP), such as trademarks. When the IP-rights are
located in a zero-tax haven, the tax advantage can be substantial. Another strategy is transfer
pricing, when an entity in a high-tax jurisdiction uses inputs from a related party in a lower tax
country and the price is set artificially high.

Profit shifting is inefficient in that it distorts the optimal allocation of resources and is directly
costly in its use of resources. The resources required to set up an entity in a low-tax country may be
a fixed cost, and independent of the amount of shifted profits. However, the risks associated with
underreporting and concealment costs may increase with the amount of shifted profits. Johannesen
(2022) assumes the latter in a model with profit shifting where MNEs optimise net worldwide
profits given the tax rates of the countries. In turn, heterogeneous countries, including tax havens,
set their tax rates to maximise national welfare given the behaviour of the MNEs. A comparison
between the Nash equilibria before and after the introduction of the GMT suggests that the net
welfare effect for the non-haven countries is ambiguous. The GMT reduces profit shifting and thus
increases tax revenues, which can be spent on a valued public good, thereby producing a welfare
benefit. But it also lowers welfare of the capital owners of non-haven countries because of the
increased tax payments. The tax havens endogenously respond to the GMT by setting their rate to
exactly the GMT rate.* The net welfare effect depends on the elasticity of profit shifting and the
weight of capital owners in the governments’ welfare function. In our model we include a similar
cost of profit shifting, and we find heterogeneous country results.

In a similar vein, Hebous and Keen (2023) study the effects of a GMT in a model with profit shifting
by MNEs and tax competition for “paper profits” (that only exist on paper) between a low-tax and a
high-tax country. Their starting point is the observation that low-tax countries have opposed the
international tax reform, in the expectation that they would lose from the implementation of the
GMT. The authors derive two different benchmarks for the minimum tax in relation to the welfare
outcome for the low-tax country. The first one is the Pareto-efficient minimum rate, which
maximises the welfare of the low-tax country. The second one is the highest minimum rate that still

4 Setting a lower rate is suboptimal as, under GMT rules, other jurisdictions would have the taxing rights up to 15
percent, if the tax haven chose to apply a lower rate (see Section 3.4).



yields a welfare gain for the low-tax country compared to the initial uncoordinated Nash
equilibrium, which they refer to as the maximal Pareto dominant rate. In parameterisations of their
model, they find a range of values for this dominant rate for the GMT from 179% to 20%, whereas
the corresponding efficient minimum rates are 2 to 4 percentage points lower. It is important to
emphasise that while the range of optimal GMT rates is similar to that of our study, they are
focusing on the welfare of the low-tax country, and no country is worse off, whereas we focus on
global welfare.

Under the Hebous and Keen (2023) framework a key condition is that the high-tax country’s optimal
response to an increase in the low-tax country’s rate is to raise its own rate. In other words, the tax
rates of the two countries are viewed as strategic complements by the high-tax country. This result
concerning strategic complements is also found in OECD (2020), however it is not found universally;
Vrijburg and de Mooij (2016) find that countries may view each other’s tax rates as strategic
substitutes. In our second scenario, we loop over CIT rates to find the new equilibrium that would
leave CIT revenues unchanged after the GMT (in high-tax countries not constrained by the GMT).
Since profit shifting out of high-tax countries is lower after the GMT, with unchanging CIT rates tax
revenues would increase; to keep tax revenues constant, countries reduce statutory CIT rates. This is
not an optimal response in the sense that these new rates are not set by a government maximizing
a social welfare function. Therefore, our exercise should not be regarded as evidence that the CIT
rates are strategic substitutes, nor as evidence that the GMT would induce countries to reduce their
domestic CIT rates, but as an exploration of the policy space that affords the increased tax
efficiency from reduced profit shifting.

A notable limitation of both the Johannesen (2022) and Hebous and Keen (2023) analyses is that
the ‘true’ profits of the MNEs are taken to be fixed. With the alternative assumption of mobile
international capital seeking the highest after-tax return, and the national governments competing
over this capital, the welfare analysis would have been further complicated. In contrast to these
studies, Janeba and Schjelderup (2023) explicitly model the tax competition for real capital.
Countries strategically set their corporate tax rates to maximise tax revenue given the behaviour of
the firms, who have real activity in two non-havens and shift profits to a tax haven. The introduction
of the GMT leads to reduced profit shifting and hence a higher tax base and revenues for the non-
haven countries. However, a secondary effect is that, due to reduced profit shifting, the value of
attracting real capital increases, which may intensify international tax rate competition. They show
that the results depend on the initial level of competition.

The ambition of the OECD’s global tax reform proposal is to greatly reduce tax competition.
However, the analysis of Janeba and Schjelderup (2023) also points to the danger of countries
introducing offsetting incentives, by compensating firms for the increased taxation by the GMT.
They model competition with lumpsum subsidies and conclude that the revenue gains from reduced
profit shifting will be offset by higher subsidies. Additionally, the Pillar Two rules reduce income
taxable under the GMT by substance-based exclusions or carve-outs, which are meant to exempt an
MNE’s “real” presence in a jurisdiction, measured through its employees and tangible assets. Perry
(2023) argues that these carve-outs leave the door open for countries to compete and discusses
the complexity of the strategic choices for jurisdictions in this context, especially for low-income
countries. In this sense, while competition in the tax rates would be limited by the GMT, the use of
alternative tax instruments, such as subsidies, tax credits or other incentives could allow countries
to resume the race to the bottom by modifying the definition of the tax bases. Whilst noting these
results, we do not specifically address these particular issues here.



Finally, an alternative approach is taken in Hines (2024), which takes the current tax rate to be the
revealed preference of each jurisdiction, given the (unknown) extent of international competition.
Under this framework, if one assumes a sufficiently large impact from international competition, a
GMT of 15 percent rate could be welfare improving. However, even in that case, the framework
suggests that this would be inferior to a much larger GMT rate of above 27%.

In this paper, the focus is on the welfare consequences of the GMT in a model with capital mobility
and endogenous profit shifting by MNEs. Our macroeconomic model does not directly incorporate
endogenous tax rate competition between jurisdictions.® In our implementation of the GMT, we are
modelling the long-run end state, where GMT has been fully implemented, as in Johannesen (2022)
and in Hebous and Keen (2023), and capital allocation has fully adjusted. As such, we assume that
countries with a CIT rate below the minimum 15 percent rate will raise it to this level. This is also
the strategy taken in Brun et al (2025). We build on this work, but we extend it in three dimensions.
First, we differentiate the ETRs that apply to MNEs from the CIT rate that applies to domestic firms,
allowing the former to be lower. The GMT shock affects only the former. Second, we produce a
welfare assessment, while Brun et al (2025) focus on tax revenue effects. Finally, raising the GMT
generally leads to higher revenues from higher rates, reduced profit shifting, or both. In our
exercise, this additional revenue can be either transferred to households or used to reduce CIT rates
such that national CIT revenues remain unchanged, provided that all CIT rates remain at or above
the GMT rate.

5 In the standard CORTAX model, CIT rates are exogenous, though in some of our simulations, we adjust the rates iteratively.

10



3. The CORTAX model

The CORporate TAXation model is a computable general equilibrium (CGE) model with a particular
focus on corporate taxation, designed for the EU member states, the UK, the USA, and Japan as
third countries. It also features a tax haven.® CORTAX simulates the effects of corporate tax
changes by considering the interactions between all agents in the economy, including firms,
households, and national governments. The CORTAX model has been widely used to assess the
impacts of corporate tax reform, on topics ranging from the Common Consolidated Corporate Tax
Base (Bettendorf et al.,, 2010; Alvarez-Martinez et al., 2016a; European Commission, 2011, 2016)
and the debt bias in corporate taxation (de Mooij and Devereux, 2011; European Commission,
2022a) to the taxation of the digital economy (European Commission, 2018) and the size of base
erosion and profit shifting (Alvarez-Martinez et al., 2021). This section outlines the most relevant
details of the model with further information available about the current model calibration available
in Bratta et al. (2023).

There are three types of firms in each jurisdiction: domestic firms, multinational headquarters, and
multinational subsidiaries. Each country has a representative domestic firm, a representative
multinational headquarter (which owns a foreign subsidiary in each foreign country), and one
subsidiary owned by the MNEs headquartered in each of the other (foreign) countries.

The model captures international trade in intermediate goods and (foreign direct) investment by
multinationals. Multinational firms maximise their global equity value, also by engaging in
international profit-shifting activities. Profit-shifting can occur between countries, modelled as
transfer pricing, and into a tax haven. Profit-shifting incurs an administrative cost, which is
modelled as a non-linear function increasing in the ratio of profit shifted abroad over realised
profits, and convex.

In the model, governments do not play an active role that would lead to tax competition. The model
does not consider governments as strategic players who might use tax rates and bases actively to
undercut each other in a competitive manner. Instead, tax instruments, such as corporate tax rates,
are treated as given parameters, exogenous to the model. These parameters can be adjusted to
simulate different scenarios, but they do not change endogenously within the model’s framework.”
This approach abstracts from the complexities of strategic tax setting by governments, focusing
instead on the effects of existing tax policies on profit-shifting behaviours by multinational firms.

Households in CORTAX are represented by an overlapping generations model with young households
working and old households retired. Households maximise their inter-temporal utility function, which
depends on consumption and leisure, subject to their inter-temporal budget constraint. The model
assumes that the net savings from young workers (wages, current transfers, and minus
consumption) equal the negative value of net savings from old households, who do not work and
only receive transfers. Domestic and foreign goods are considered perfect substitutes, so
international trade can also satisfy domestic demand, and net exports are endogenously
determined. Tax revenues comprise indirect taxes on consumption and direct taxes on corporate

6 With a single tax haven, we cannot model competition between havens. However, we consider an end state, where
all havens have implemented the GMT, as is the case in the Nash equilibrium of Johannesen (2022).

7 With the exception when the tax rate is used to balance the government budget. In our second closure, we do
change the corporate tax rates endogenously to leave corporate tax revenues unaffected.
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and labour income, dividends, capital gains, and interest. In this paper we apply two scenarios for
closing the government budget. These are discussed separately.®

3.1. Profit Shifting in CORTAX

Profit shifting between non-tax-haven countries is primarily modelled through transfer pricing.
Transfer pricing involves multinationals setting a price for intra-firm transactions that deviates from
what would be charged if the transactions had occurred between independent entities (the “arm’s-
length” price). This allows them to shift profits to low-tax jurisdictions and minimise their overall tax
burden.

Transfer pricing is carried out by multinationals, which differ from domestic firms by using cross-
border intermediate goods and services in their production process. The parent headquarters
charges a transfer price for these intra-firm deliveries, which can be artificially adjusted to shift
profits to jurisdictions with lower tax rates. This practice incurs organizational costs, modelled as a
convex cost function to ensure an interior solution and reflect the increasing marginal cost of profit-
shifting. The costs associated with transfer pricing are modelled with an elasticity parameter, which
determines the gradient of the cost function. The incentive is to set a higher price® when the tax
rate in the subsidiary’s country is lower than in the headquarters’ country, thereby shifting profits to
the subsidiary. Conversely, the price is adjusted downward when the subsidiary’s tax rate is higher,
shifting profits to the headquarters. This manipulation of transfer prices is a key mechanism
through which profit-shifting occurs, allowing multinationals to exploit differences in national tax
systems to reduce their tax liabilities

In addition to transfer pricing between non-tax-haven countries, firms have the option to shift part
of their tax base to a notional tax haven, which has a very low tax rate. The tax haven does not
feature utility maximizing households nor real firm activity. This profit-shifting to tax havens is
driven by the differential between the firm’s home country corporate tax rate and the tax rate in the
tax haven. The model uses an elasticity parameter to capture the responsiveness of profit-shifting
to this tax differential, whose value is calibrated to match the consensus estimate in Heckemeyer
and Overesch (2017).1° The more significant the difference between the home country’s tax rate
and the tax haven’s rate, the greater the incentive for firms to shift profits to the tax haven to
minimise their tax liabilities.

The evidence suggests that profit shifting to tax havens is quantitatively far more significant for
foregone tax revenues than transfer pricing between non-haven countries. For instance, in the case
of Germany, a high-tax economy, estimated net profit outflows due to transfer pricing amount to
approximately EUR 156 million, whereas tax revenue losses from profit shifting to tax havens reach
around EUR 8.5 billion (Alvarez-Martinez et al., 2016a). This illustrates that the tax haven channel

8 A more technical treatment of the full model, incl. functional specifications, individual optimization problems, details
about market closures, and the empirical calibration, can be found in Alvarez-Martinez et al. (2016b).

° The price of the single good is used as a numeraire and is set to one. A higher price therefore exceeds one.

10 We conduct a robustness analysis by varying the profit-shifting elasticity parameter using the lower and upper
bounds of the 95% confidence interval reported in Heckemeyer and Overesch (2017) in Section 6.

12



dominates in magnitude, underscoring its central role in the overall erosion of the domestic tax
base.

3.2. Welfare and Compensating Variation

Households’ utility function is a constant elasticity of substitution (CES) combination of consumption
and leisure. Households maximise utility across their lifetime, meaning across both young and old
generations. In our simulations, we compare the welfare impact of tax changes by calculating the
compensating variation (CV), which is a measure of welfare change that represents the amount of
money that would be needed to compensate households for a change in their economic
environment, such that they would be indifferent between the original and new situations. For
example, a negative welfare change indicates that a specific policy reform under consideration has
reduced the well-being of households, and CV represents the amount of money that households
would need to receive to be exactly compensated for the loss. In the same vein, a positive welfare
change indicates that the policy reform has improved the well-being of households, and the CV
represents the amount of money that if subtracted from household income would exactly offset the
welfare change.!* The welfare change for the tax haven is measured as the change in its tax
revenue. This is a money measure, as are the CVs of the households of the other countries and thus
can be added.

3.3. Parametrization of CORTAX and FDI Stock Data

The data for the CORTAX model calibration is sourced from various sources, including Eurostat,
OECD, UN, ZEW-Mannheim, and the Bureau van Dijk Orbis database, and is processed into model
inputs. Labour supply is based on employment data from AMECO and UN population statistics, with
wage levels ensuring alignment with labour value added. Tax rates on labour and consumption are
sourced from Eurostat for EU countries and are calculated for non-EU countries using OECD data.
Tax compliance costs are based on European Commission (2022b), and government collection costs
are estimated with OECD data. To ensure accurate CIT revenue-to-GDP ratios, a balancing factor is
included. The model also covers other major taxes, using Eurostat and OECD data to calibrate tax
rates for each country.!?

Corporate income tax details, including country-specific statutory rates and tax allowances, are
taken from Spengel et al. (2020), while capital shares are sourced from Eurostat and Orbis. ETRs on
the corporate income of both MNE headquarters and subsidiaries are obtained from Garcia-
Bernardo et al. (2023)** and are matched by adjusting statutory rates to reflect effective taxation
after accounting for allowances and profit shifting. We deviate from this approach when the ETR
reported in Garcia-Bernardo et al. (2023) exceeds the statutory rate. In such cases, we apply the

1 Since a negative CV implies a positive welfare change and vice versa, we change the sign in our tables to ease
interpretation. What we present is a monetised welfare gain.

12 For more information on the calibration see Bratta et al. (2023).

13 We employ the country-specific mean of ETR2, as reported in Garcia-Bernardo et al. (2023). The definition of the
effective tax rate divides the sum of paid corporate income taxes by the sum of operating profits, excluding both
financial revenue and financial expenses from the denominator, in line with the definition of the corporate tax base
in CORTAX.
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statutory rate instead. For the United States, where the ETR in Garcia-Bernardo et al. (2023) is
based on a single observation, we rely on Clausing, Saez, and Zucman (2021), who report an
average effective corporate tax rate of 17% in 2018. We apply statutory tax rates to domestic
firms.

There are two reasons to pay particular attention to the data on bilateral FDI positions. First, these
data are commonly reported on an immediate origin and immediate destination basis. Therefore,
redirected FDI through conduit countries leads to double counting of FDI (Van ‘t Riet & Lejour,
2018). Some countries may have unrealistically high incoming and outgoing FDI compared to the
size of their economies. This would distort our calibration of the return to investment. Second, we
need the real bilateral FDI investment to calibrate the size of the foreign subsidiaries of the MNEs.*

Our analysis of bilateral FDI stocks in 2019 draws upon the IMF’s Coordinated Direct Investment
Survey (CDIS) data, which details the investment positions of each country pair, both as investors
and recipients. For instances where the CDIS dataset lacks certain FDI values, we manually
complement the data using available information on Inward FDI stocks. Additionally, we normalise
all values to the average USD-EUR exchange rate for the year 2019 to maintain consistency.

We also implement a specific refinement to the country-by-country FDI data matrix. Concretely, we
adopt the approach advocated by Damgaard et al. (2019) to separate genuine FDI from ‘conduit’
FDI, which is often routed through particular countries for tax or regulatory benefits rather than
substantive business operations. By leveraging FDI-to-GDP ratios and a regression-based predictive
model proposed by the authors, we estimate the proportion of authentic FDI within the total FDI for
each recipient country. Although the majority of countries exhibit real FDI proportions near 100%,
some, including Luxembourg, Malta, Cyprus, and Ireland, present notably lower real FDI shares as
per our estimations. This refined perspective offers an enhancement over conventional bilateral FDI
statistics, which may otherwise present a skewed view of investment flows.

3.4. Implementing Pillar Two in CORTAX

The introduction of the global minimum tax within CORTAX is modelled based on the assumption
that all countries with current MNE ETRs below the 15% threshold, including tax havens, will adjust
their CIT rates (applicable to MNEs) to meet the new 15% minimum standard. In practice, in the
Pillar Two agreement, the 15% ETR in each jurisdiction can be attained by a combination of top-up
taxes, and the additional revenue generated would accrue to different jurisdictions depending on
who implements the top-up tax. In our analysis we assume that the 15% minimum is attained
through Qualified Domestic Minimum Top-Up Taxes (QDMTTs), such that all extra revenue accrues
to the country where the profits are made. This effectively renders the Income Inclusion Rule (IIR)
and the Undertaxed Profits Rule (UTPR) unnecessary, as all corporate profits globally would be
subjected to at least a 15% tax rate for affected companies. Consequently, this modelling approach
focuses on the changes in national tax revenues resulting from the effects on the countries’
conventional CIT tax bases, including from reduced profit shifting.

4 This, in turn, is relevant for the UTPR, one of the rules of the GMT, which allows top-up taxation of a share of
undertaxed profits, where the share depends on participation of one MNE in the shifted profits of another MNE.
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In a sense, our implementing strategy is akin to modelling an “end state” or long run equilibrium of
the state of the international taxation after Pillar Two. We assume that a successful
implementation of the IIR and UTPR would incentivise countries, including the tax haven, with rates
below 15% to either implement QDMTTs on their own or bring their domestic effective CIT rates to
15% under the OECD’s Model Rules. This is because if a country does not collect the tax for itself,
MNEs will still pay up to the minimum tax to other jurisdictions through either the IIR or UTPR.
Hence, there is no benefit to the country in choosing not to collect the tax for itself.

In our analysis, we split EU Member States into two groups: low-tax and high-tax countries. Low-tax
countries are those whose average MNE ETR lies below 15% before the introduction of the GMT.
Those are Croatia, Ireland, Luxembourg, Cyprus, Estonia, Hungary, Latvia, Lithuania, Slovenia and
Bulgaria. The rest of the EU Member States have MNE ETRs above 15% on average before the GMT
according to our calibration, so we consider them high-tax countries. Non-EU countries (e.g. the US,
the UK and Japan) are high-tax countries as well.

Low-tax countries are affected by the GMT through two mechanisms: first, the GMT constrains their
MNE ETR and places it at exactly 15%. Second, the tax haven rate also increases to 15%.
Consequently, profit shifting out of the EU low-tax countries stops with the introduction of the GMT.
For high-tax countries, the GMT has two indirect effects: first, on the transfer pricing incentives with
low-tax trading partners, and second, on the incentives to shift part of the tax base to the tax
haven. Both profit shifting incentives will be reduced, increasing the effective taxation of MNEs in
high-tax countries as well. This will be the case for the United States, since its MNE ETR is above
159% in our calibration. Since we model Pillar Two through an increase in the QMDTTs, the
participation or lack thereof of the US in Pillar Two is not critical for our results.

Finally, as explained above, MNE ETRs are calibrated averages that apply to the “representative
MNEs” in our model (one representative headquarter, and 30 representative subsidiaries per
country). In reality, even if the average ETR is above 15% in a given jurisdiction, there may still be
some undertaxed profits in that jurisdiction (OECD, 2024). These undertaxed MNE entities are not
affected in our exercise, while they will be constrained by the GMT in reality. Accounting for this
would increase the quantitative impact of the GMT shock in our model. At the same time, not all
MNEs are in scope of the GMT, but only those with global net revenues above 750 million euro. We
assume that our representative MNE is impacted as though it was fully in-scope. Finally, the GMT
contemplates carve-outs from the GMT tax base based on firms’ physical presence in a jurisdiction,
which we do not model. Accounting for the 750-million-euro threshold and for carve-outs would
decrease the quantitative impact of the GMT shock in our model. Since we abstract from elements
that would both amplify and cushion the size of the shock, we believe our exercise is overall a good
approximation.
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4. Main Results and Discussion of Mechanisms

This section provides an overview of the results from our analysis. It is crucial to differentiate
between two competing effects that ultimately influence total welfare. On one hand, through
mitigating the tax differentials, increasing the GMT directly reduces the extent of profit shifting,
reducing the associated cost and leading to higher corporate tax bases, and corresponding
revenues. These increased revenues can be used for government transfers, thus stimulating
consumption and enhancing welfare. On the other hand, a higher GMT rate increases the tax bill for
firms, lowering after-tax income for the capital owners, which decreases welfare. Moreover, the
GMT raises the cost of capital for firms diminishing the incentive for investment, leading to lower
capital stocks, labour demand, and equilibrium wages, which ultimately negatively impacts
household welfare.

Table 1 below provides a summary of the results by country group when governments adjust their
expenditures on direct transfers to the older generation to balance the budget. The introduction of
the GMT results in increased cost of capital for firms, as shown in Table 1. This increase is most
pronounced for firms headquartered in EU low-tax countries such as Ireland, Cyprus, Hungary,
Latvia and Bulgaria, which experience, on average, a 0.097 percentage point rise in their cost of
capital compared to the status quo, representing a more than twofold increase in the cost of capital
for multinational firms in some of these low-tax jurisdictions. To a lesser extent, the cost of capital
also rises in EU high-tax countries and those outside the EU.

The GMT leads to higher corporate income tax (CIT) revenues. For countries whose ETRs were
previously below the GMT, CIT revenues increase as domestic statutory tax rates rise. Consequently,
CIT revenue growth is especially notable among low-tax EU countries: this group’s CIT revenue
increase by an estimated 20.6%.%° High-tax EU countries and non-EU countries experience a CIT
revenue rise of 5.6% which is exclusively driven by reduced profit outflows to tax havens as the tax
differential, ergo the incentive to shift profits, shrinks.

The additional tax revenues are used to boost direct transfers to older individuals'®, thereby directly
enhancing their private consumption. However, the increased cost of capital affects firms’
investment decisions, ultimately affecting equilibrium wages, employment, and capital stocks. The
simulation results indicate a slight economic contraction. This effect is more pronounced in low-tax
EU countries, where the cost of capital has increased significantly, leading to an average reduction
in GDP by about one percentage point.t’

Importantly, for most countries, the increase in CIT revenues more than compensates disincentive
effect on the cost of capital, and welfare increases with the GMT. This positive welfare result is

15 We omitted Luxembourg from Figure 1 to improve readability. According to our simulations, the introduction of a

global minimum tax increases the effective tax rate for MNEs headquartered in Luxembourg by approximately 7.7
percentage points and would lead to a welfare gain of about 4.5% of GDP with an adjustment of the transfer
payments to offset tax revenue changes.

6 We allocate additional revenues exclusively to transfer payments for the older generation. The younger generation

makes some adjustment to their labour supply and savings decisions, knowing that the increased transfer will be
available when they are old. Nevertheless, this closure results in a more muted behavioural response by the young
generation than other closures.

7 It is important to note that changes in GDP and welfare do not necessarily move in the same direction. For instance,

a decline in labour supply may lead, ceteris paribus, to lower overall production and thus a reduction in GDP.
However, this can coincide with an increase in welfare, as households benefit from more leisure time.
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obtained in tax havens, which experience substantial welfare gains due to increased CIT revenues,
and EU low-tax countries, while welfare changes are negative, on average, for EU high-tax
countries. The simulation results indicate a small, positive change in global welfare, as measured by
the sum of compensating variations; however, this overall gain arises only when the welfare effect
in the tax haven is included.

However, there is significant heterogeneity within the group of EU high-tax countries, as can be
seen from Figure 1. In particular, a few large economies, notably France, Germany and Spain,
whose effective CIT rates were substantially above 15% prior to the implementation of the GMT,
experience relatively larger increases in the cost of capital. This is because, under the pre-GMT
regime, these countries saw considerable profit shifting to tax havens due to large tax differentials.
With the introduction of the GMT, those differentials narrow, profit shifting is curtailed, and the tax
burden on MNEs in those countries increases, thereby raising the cost of capital. While CIT revenues
in these countries increase due to the reduced outflow of profits, the contractionary effects of
reduced investment, lower productivity, and declining wages dominate. The associated welfare
losses are only partially mitigated by increased transfer payments to the older generation.

By contrast, most other EU high-tax countries, those with effective tax rates above 15% but not as
high as in France or Germany, experience welfare gains. In these cases, the increase in the cost of
capital is modest, and the rise in CIT revenues is sufficient to fund transfers that more than offset
the negative macroeconomic effects. These outcomes align with the theoretical predictions outlined
in the previous section.

Table 1. Results of CORTAX run, % change, and EUR for CV, GMT = 15%, transfer closure

Cost of CV (in bn CV (in % of

capital (in pp) CIT revenue GDP EUR) GDP)
EU - high tax +0.052 +5.64 -0.22 -4.80 -0.04
EU - low tax +0.097 +20.58 -1.13 +2.96 +0.30
EU - total +0.055 +6.68 -0.28 -1.84 -0.01
Non-EU +0.041 +5.76 -0.15 -1.69 -0.01
Tax haven NA NA NA +7.21 NA
Total +0.046 +6.12 -0.20 +3.68 +0.01

Source: Own elaboration.

Notes: The group of EU low-tax countries is formed by those countries that have effective CIT rates below 15%, i.e.,
Croatia, Ireland, Luxembourg, Cyprus, Estonia, Hungary, Latvia, Lithuania, Slovenia and Bulgaria. EU high-tax countries are
the remaining 17 Member States of the EU. The group of non-EU countries is composed of the U.S,, the UK, and Japan.
Country-group totals are weighted by GDP in the case of the cost-of-capital, the changes in CIT revenues, as well as the
changes in equilibrium GDP growth. Changes in welfare relative to GDP are expressed in 2019 GDP values, reflecting the
calibration of the CORTAX model. Detailed country-level fiscal and macroeconomic effects, as well as the baseline ETR,
can be found in Table 3 in the Annex.
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Figure 1. Heterogeneity analysis (Transfer adjustment closure)

Change in Country Welfare (in % of GDP)
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Source: Own elaboration.

Notes: The figure plots, for each country in our sample, the change in the effective tax rate (ETR) on corporate profits
faced by multinational enterprises (MNEs) on the horizontal axis, and the simulated welfare change (as a percentage of
GDP) on the vertical axis. The simulations adjust government budgets by adjusting the lumpsum transfer to the old
generation of households.

The GDP-weighted average for the group turns out negative, because France, Germany, and Spain
carry substantial weight in the group due to the size of their economies, thereby overshadowing the
positive welfare effects observed in many smaller high-tax EU countries. Detailed country-level
fiscal and macroeconomic outcomes can be found in Table 3 in the Annex.

Alternatively, if governments respond to the GMT by lowering statutory CIT rates for MNEs, while
maintaining overall tax revenues at their pre-reform levels, the aggregate welfare across the 30
countries and the tax haven increases noticeably. Specifically, we model a scenario in which
statutory CIT rates are adjusted downward to offset the additional revenues generated by the GMT.
In countries where such adjustments are not possible under the GMT rules, the excess revenues are
redistributed to households in the form of lump-sum transfers.'® This result suggests that if
countries were welfare maximizing in our model, their likely response to the GMT would be to lower
CIT rates. This is a departure from some of the literature, suggesting that CIT rates may be strategic
substitutes, rather than strategic complements.

8 The reduction in statutory CIT rates is applied only to MNEs, excluding domestic firms. Moreover, it is applied
uniformly to all MNEs, rather than being limited to those that fall within the scope of the Global Anti-Base Erosion
(GloBE) rules, i.e. MNEs with consolidated revenues exceeding EUR 750 million. As a result, our simulation does not
distinguish between in-scope and out-of-scope MNEs.
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Table 2 summarises the macroeconomic impacts of adjusting the MNE ETR to maintain total CIT
revenues at baseline levels, rather than increasing transfers to the older generation. Interestingly,
the results reveal varying effects across different country groups. For EU high-tax countries, the CIT
rate is lowered by about one percentage point on average, which more than compensates for the
reduced opportunities of profits shifting, and the cost of capital ultimately decreases by 0.03
percentage points. This stimulates investment, and these countries experience a modest GDP
increase of 0.05% and a welfare improvement, with an increase of EUR 14.85 billion. In contrast, EU
low-tax countries face a 0.10 percentage point increase in the cost of capital, accompanied by an
20% rise in CIT revenues, resulting from the adoption of a higher CIT rate. While these changes
result in a decrease in GDP by 1.4%, welfare increases by EUR 3.04 billion, equivalent to about
0.31% of GDP, in line with the findings in Hebous and Keen (2023), who suggest that low-tax
countries could also gain. For the EU as a whole, there is a welfare gain of EUR 17.89 billion.

Non-EU countries see a reduction in the cost of capital by 0.03 percentage points, stable CIT
revenues, and approximately stable GDP. These countries experience an increase in wages and a
small reduction in employment, leading to small net increases in both consumption and leisure.
These changes lead to a welfare increase of EUR 19.22 billion. Tax havens experience a gain of EUR
1.94 billion, leading to a global welfare improvement of EUR 39.04 billion.

At the country-level, the welfare effects of introducing the 15% GMT vary significantly across the
30 countries in our sample, as shown in Figure 2.°

Table 2. Results of CORTAX run, % change, and EUR for CV, GMT = 15%, CIT rate closure

Cost of CV (in bn CV (in % of

capital (in pp) CIT revenue GDP EUR) GDP)
EU - high tax -0.03 +/-0.00 +0.05 +14.85 +0.11
EU - low tax +0.10 +19.67 -1.40 +3.04 +0.31
EU - total -0.02 +1.37 -0.14 +17.89 +0.13
Non-EU -0.03 +/-0.00 -0.03 +19.22 +0.09
Tax haven NA NA NA +1.94 NA
Total -0.02 +0.55 -0.07 +39.04 +0.11

Source: Own elaboration.

Notes: See the note under Table 1. Detailed country-level fiscal and macroeconomic effects, as well as the baseline ETR,
can be found in Table 4 in the Annex.

19 As before, we omitted Luxembourg from Figure 2 to improve readability. According to our simulations, the introduction
of a global minimum tax increases the effective tax rate for MNEs headquartered in Luxembourg by approximately
7.7 percentage points and would lead to a welfare gain of about 4.5% of GDP with an adjustment of the CIT rate to
offset tax revenue changes.
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Figure 2. Heterogeneity analysis (CIT rate adjustment closure)
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Notes: The figure plots, for each country in our sample, the change in the effective tax rate (ETR) on corporate profits
faced by multinational enterprises (MNEs) on the horizontal axis, and the simulated welfare change (as a percentage of
GDP) on the vertical axis. The simulations adjust government budgets by varying the CIT rate applied to MNEs. In countries
where the initial ETR exceeded the 15% global minimum, the resulting increase in CIT revenues allows governments to
reduce CIT rates for in-scope firms, leading to a decline in their effective tax rates.

While most countries experience modest welfare gains relative to GDP, those with initially low
effective corporate tax rates see particularly large improvements. These gains are primarily driven
by substantial increases in CIT revenues, which enable higher direct transfer payments to
households. For instance, Bulgaria and Cyprus record welfare gains equivalent to 0.5% and 1.4% of
GDP, respectively. A notable exception is Hungary, where the increase in CIT revenues and
associated transfers is insufficient to offset the contractionary effects of a higher cost of capital,
resulting in a small welfare loss of approximately 0.1% of GDP.

Countries with baseline ETRs above 15% generally see small positive welfare effects due to
repatriating some of the tax base without facing upward tax pressure themselves. Detailed country-
level fiscal and macroeconomic outcomes can be found in Table 4 in the Annex.

In the remaining part of the section, we explore the consequences of adopting alternative GMT
rates, ranging from 10% to 25%. At the aggregate level, Figure 3 illustrates the change in total
welfare (compensating variation), expressed in billion euros, summed over the 27 EU Member
States, the United States, Japan, the UK, and a tax haven. The results are presented for the two
closure scenarios, with different assumptions on the use of the additional revenues generated by
the GMT.
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Figure 3. The effect on total welfare from GMT adoption

Welfare gain (in bn EUR)

759 —&— Closure via CIT rate adjustment

—a— Closure via transfers to old generation
50

251

-25 -

-50

T T T T T T T T T T T

T T T T T
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Global Minimum Tax (in %)

Source: Own elaboration.

Notes: The figure shows the total welfare change across 27 EU Member States, the United States, Japan, the UK, and a
tax haven resulting from the adoption of the global minimum tax (GMT), based on CORTAX model simulations. We
consider two scenarios: (1) closure of the government budget constraint via adjusting transfer to the old generation, and
(2) closure of the government budget constraint via adjusting effective CIT rates. The horizontal axis displays the
hypothetical GMT rate.

Two key findings emerge: first, both fiscal closure rules, balancing the government budget either by
increasing transfers to the older generation or by adjusting corporate income tax (CIT) rates, lead to
overall welfare gains. However, the magnitude of these gains differs substantially. When CIT
revenues are recycled through supply-side measures such as CIT rate reductions, the resulting
welfare improvements are significantly larger than when revenues are allocated to demand-side
transfers.

The second significant finding relates to the welfare-optimal level of the GMT rate. When budgets
are balanced by adjusting the CIT rate for MNEs, our results show initially rising welfare gains,
peaking at 16%. Beyond 16%, welfare gains decline as the contractionary economic effects become
more pronounced and ultimately overshadow the overall impact on welfare. As the GMT rises, the
pool of countries constrained by the GMT increases. Specifically, as the GMT increases from 17% to
18%, there is a significant jump in the number of constrained countries. A GMT of 15% would
replace the current ETR in five major countries within our sample of 30 countries, see Figure 4
below, namely the United States, the United Kingdom, Poland, Portugal and Austria, driving the
global welfare results into negative territory.
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Figure 4. Number of countries in the sample whose ETR is below the GMT

Number of Countries in Sample whose ETR is below GMT
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Source: Own elaboration.

Notes: The figure shows the number of countries whose current effective tax rate (ETR), calibrated primarily using Garcia-
Bernardo et al. (2023) (see Section 3 for details), is strictly below a hypothetical value of the global minimum tax (GMT).
For example, ten out of the 30 countries in our sample have an ETR below 15%.
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5. Robustness

The model incorporates the ability of firms to shift a portion of their tax base to tax havens,
representing a distinct channel for profit shifting. This mechanism is parameterised in accordance
with existing literature, specifically drawing on the semi-elasticity estimates from the meta-
regression study by Heckemeyer and Overesch (2017). To assess the sensitivity of our baseline
results to changes in the profit-shifting semi-elasticity with respect to tax differentials, denoted as
y, we conduct two sensitivity checks with alternative parameter values of the semi-elasticity.

Figure 5 illustrates the welfare gains curve previously discussed (with the semi-elasticity set to
0.78), compared to scenarios where the elasticity is set at 0.54 and 1.03, representing the lower
and upper bounds of the 95% confidence interval reported in Heckemeyer and Overesch (2017).
These values represent situations where firms either respond less or more strongly to cross-country
tax differentials by shifting either a smaller or a larger share of their pre-tax profits to tax havens.

Figure 5. Total welfare gains curve under varying profit shifting semi-elasticities
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Source: Own elaboration.

Notes: The figure shows the total welfare change across 27 EU Member States, the United States, Japan, the UK, and a
tax haven resulting from the adoption of the global minimum tax (GMT), based on CORTAX model simulations. We
consider the scenario with a closure of the government budget constraint via adjusting effective CIT rates for MNEs. The
horizontal axis displays the hypothetical GMT rate. The parameter y describes the elasticity of pre-tax profits with respect
to tax rate differential between the tax haven and the respective country.

Figure 5 reveals that as the semi-elasticity increases, the total welfare gains curve becomes
flatter. This implies that achieving a specific welfare gain through curtailing the extent of profit
shifting requires a higher global minimum tax rate when the semi-elasticity is larger. This is
because higher revenues would be collected in high-tax countries on the introduction of the GMT in
the low-elasticity scenario. In this closure, extra revenues are returned to firms as a lower tax rate,
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and therefore, domestic CIT rates are reduced by more in the low profit-shifting elasticity case. This
effectively lowers the cost of capital for firms, leading to a greater increase in welfare in the low-
elasticity scenario. Furthermore, it is crucial to note that despite the flattening of the welfare gains
curves at higher semi-elasticity levels, their peak remains at 16%. This finding underscores the
robustness of the optimal tax rate, even under varying profit-shifting sensitivities.?°

20 We obtain very similar results when using the transfer adjustment method to offset tax revenue changes resulting

from the adoption of the GMT. In this case, the welfare-maximizing tax rate shifts slightly downward as the profit-
shifting semi-elasticity increases. Specifically, the optimal GMT rate is 18% under the baseline semi-elasticity of
0.78 (see Figure 3 above), and 17% under the lower-bound elasticity of 0.54. These results remain within a narrow
range around our baseline estimate, confirming the robustness of the welfare-maximizing GMT rate to plausible
variations in the responsiveness of profit shifting. All results are available upon request.
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6. Discussion and conclusions

The analysis of the Global Minimum Tax (GMT) presented here provides a quantitative evaluation of
its welfare implications across major economies using the CORTAX model. The introduction of the
15 percent minimum rate raises CIT revenue for all countries. The study focuses on two primary
strategies for balancing government budgets: direct consumer transfers and adjustments to
domestic corporate tax rates.

When governments opt to redistribute increased CIT revenue through lumpsum transfers, the GMT
shows mixed welfare outcomes, which aligns with the theoretical predictions of Johannesen (2022).
The negative results arise when welfare benefits from increased revenue do not outweigh the
economic contraction from higher corporate tax burdens.

Conversely, the approach of adjusting domestic corporate tax rates to maintain pre-GMT revenue
levels proves beneficial to all “high-tax” countries (meaning countries with a rate above the GMT
rate?!). In this scenario, the rise in the cost of capital for firms who reduce their profit shifting is
mitigated by reducing the statutory CIT rate, which enhances investment incentives, and boosts GDP
and overall welfare. The CORTAX model’s results suggest that the same level of CIT revenues
worldwide can be obtained in a welfare-increasing way if countries cooperate, and profit shifting is
reduced.

The model is employed to investigate a range of GMT rates. The first scenario, where increases in
CIT revenue are redistributed to households, shows increasing modest total gains as the rate
increases, peaking at 18%. The second scenario, where CIT rates are reduced, shows larger gains,
which peak at a GMT rate of 16%. Our robustness analysis confirms that the welfare-maximizing
GMT rate remains stable across a range of parameter values, supporting the baseline findings and
aligning closely with the Pillar Two rate.

The analysis reveals that low-tax countries in the EU, meaning those with effective CIT rates below
the GMT threshold, display robust welfare gains. We also note that the overall welfare gains in both
scenarios would be sufficient to compensate the countries with negative welfare outcomes.
Conversely, the tax haven benefits from increased government revenues in both scenarios. This
outcome aligns with the theoretical results of Johannesen (2022).

While the CORTAX model provides valuable quantitative insights, some limitations must be noted.
First, the model cannot capture the dynamic aspects of international tax competition, as it provides
long-run equilibrium outcomes rather than a transition path. Furthermore, our analysis does not
examine the political dynamics that may influence the implementation of the GMT such as tax
competition among tax havens. Future research could explore these dimensions. The participation,
or not, of the United States in Pillar Two may influence the political dynamics. We note however
that the way we have implemented the GMT, with all low-tax countries, including the tax haven,
setting their rates at 159%, and the US itself having a tax rate for MNEs above 15%, its participation,
or lack thereof, is not crucial for our results.

Additionally, while the CORTAX model concentrates on EU countries and their primary trading
partners, it excludes key economies such as China, as well as other developing countries, some of
which have also begun implementing the GMT. The impact of the GMT is likely to vary across

21 This discussion applies to both the EU high-tax countries and the non-EU countries.
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countries, depending on their exposure to mobile capital, the relative significance of corporate tax
revenues within their economies, and the degree of tax competition faced, issues explored by
Haufler et al. (2025). Moreover, our analysis abstracts from the distributional effects of the GMT,
including its potentially uneven impact on MNE shareholders compared to transfer recipients, as
discussed in Johanessen (2002). Overall, we believe this study contributes to an enhanced
quantitative understanding of the GMT’s implications.
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Annexes

Annex 1. Simultaneous capital allocation and profit shifting of a single MNE

As noted, much of the literature discussed in Section 2 takes the real profits of MNEs as given. In
this section, we illustrate the impact of variable profits using a small theoretical optimisation model
for a single MNE. First, we derive the simple capital allocation decision, and then, in a second step,
we introduce profit shifting to show how this affects the MNE'’s optimisation process. This simple
framework reflects some key mechanisms operating in our macroeconomic model. In this way, the
section seeks to bridge the models with fixed real profits and our calibrated general equilibrium
model, building intuition for the empirical results in Section 4.

Consider the net profit maximization of a single multinational firm allocating its given total capacity
(K) over all jurisdictions (k;j). Concave profit functions Fj, with F;(0) = 0, convert investment
(capacity) into real profits 7;. The CIT rates are t;.

maxkao,irjzo Zj(l_tj)ﬁj ﬁ'j = Fj(kj) Zj I(J' <K
The Kuhn-Tucker conditions, with parameters Aj and u, the latter non-negative, read as follows.
These conditions mean that if one of the inequalities is strict, the other is an equality.

(1) subject to and

28 1-t;<2, | 720

AFQO<u | k. >0 F,()=0F()/ ok,

(2b) ] with

Optimal allocation of capital requires that the product of the net return of profit, 1 — t;, and the
marginal profit of capital, F’; (kj), must be equal for all jurisdictions to invest in. The lower levels of
allocated capital are paired with the lower after-tax returns (as the profit function is concave).

m  CWRO=4

Now, as a thought experiment, suppose that all jurisdictions raise their tax rates such that the net
after-tax returns are reduced in the same proportion. This means that the objective function is
scaled by the same factor, but nothing else changes in the optimization, and hence the allocation
remains as it was. Yet, if all jurisdictions simultaneously join the GMT, this would raise their
effective tax rates (ETRs), but differently because the initial tax rates differ between the
jurisdictions. Thus, the ETRs are affected differently, and hence the optimal allocation of capital will

change. This is an important difference with the models with fixed profits. We examine the
consequences for the ETRs further below.

We add profit shifting in the vein of Johannesen (2022), where we distinguish between the real
profits 7; and reported profits ;. Profit shifting is costly, with a convex cost function C depending
on the size of underreporting C(7; — m;), with C(0) = 0. The ‘paper’ profit shifting is to a tax haven
jurisdiction, with a (very) low tax rate t%. This low rate is raised when the GMT is implemented. The
tax haven has no real activities and no resident MNE.

The MNE maximises the total net after-tax profits minus the cost of profit shifting.

~ Ly~ ~
) MaXy >0,7,20,7,20 Z,—%-Z,—%-Z,—t (7, _”j)_zjc(”j ;)
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subjectto  7; = F(k;) and Yk <K and 1w <7

The last constraint reflects that reported profits must not exceed real profits.

The Kuhn-Tucker conditions are now as follows, with n; as additional parameter.

(5a) 1-t'—C()+n; <A, N 7,20
(5b) /Iij'(.)S,u 1 k;=0
(50) t"+C ()-n; <t 1 7; 20

For an interior solution with (positive) reported profits we have that the tax haven rate plus the
marginal cost of shifting equals the jurisdictional tax rate: t* + C'() = t;. If the combined costs
would be higher, then shifting would incur a loss, if they were lower, then more could be shifted.
This implies that the marginal effective tax rate equals the initial jurisdictional tax rate. If such an
interior solution would hold for all jurisdictions, then all ETRs (including marginal shifting costs)
remain unchanged and hence the investment allocation will be as before and independent of the
profit shifting. Equations (5) lead to equation (3). This is a somewhat unexpected result. It is a
consequence of the cost function used above, which has the absolute value of shifting as argument.
CORTAX, however, features a cost function based on the share of shifting, which always impacts the
investment allocation.

Define the share of profit shifting from jurisdiction j by 6; = (#; — m;)/7;. The cost of profit
shifting takes the following form.

CO)=A" o 7
(6) 1+1/y

We can redefine the optimization with these shares as choice variables instead of the reported
profits. The share should not exceed 1, disallowing reporting losses.

7) MaXy >0,7,20,6,20 Z,ﬁj —Z,-((l-@j)tj +0,t0)7, —Z,-C(Qj)ﬁj

subjectto  7; = F(k;) and Yk <K and 6;<1

And the first-order conditions.

(8a) 1-(@-))t; +6t7)-C(6)) < 4 1 7;20
(8b) AFRO<u L k20
(8c) t;,—t"=C ()7 <n, n 6,20

Assuming there is some underreporting, i.e. 8; < 1, which implies n; = 0, then we find an
expression for the optimal share of shifting 8* by differentiating equation (6). The larger the tax
rate differential, the larger the share of profit shifting from jurisdiction j.

C oy
- 0, = At, -t")
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Implementation of the GMT means tL = tM. Observe the implication for low-tax jurisdictions. For
these jurisdictions holds that tl < tj < tM their initial tax rate is less than the global minimum
tax rate, t™. For them to implement the GMT we pose that they must raise their statutory CIT rates
to the level of the global minimum tax. Thus, it has been implemented in the CORTAX scenarios,

tj = t™ = tL. This then immediately has the implication of a raised effective tax rate so that they
will attract less capital as they did before, possibly with negative welfare effects. Also, there is no
profit shifting from the low-tax jurisdictions as, by equation (9), Gj* = 0. When we discuss the
results, we pay special attention to the group of low-tax jurisdictions.

A notable limitation of the small MNE model in this section is the fixed supply of capital. We can
already observe here that the GMT will reduce the net return to capital, as in the objective function
of (3), when the tax haven rate t” is replaced by GMT rate t*. The increase of these tax costs can
only partially be recovered by the reduced profit shifting by the MNE.

In an open economy, a reduction in the net return to capital results in less investment and a lower
equilibrium level of capital stock. In Section 3 an open-economy macroeconomic model is
introduced that allows us to estimate the extent to which capital stock might be affected by
changes in relative prices, in particular, the net returns to capital.

Annex 2. Country results of the CORTAX simulations

The following two tables detail the country results of the scenarios presented in Section 4 for a
number of additional variables. For easiness of interpretation, we specify in the first column the
calibrated ETR for MNEs in the baseline. The second column shows the change in the ETR in
percentage points, and the third column shows the percentage-point change in the cost of capital.
Columns 4-9 show, respectively the relative change in the long run capital stock, wages,
employment, GDP, CIT revenues and overall tax revenues. The last column reports the monetised
welfare changes in each country following the implementation of the GMT.
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Table 3. Country-specific results of CORTAX run, GMT = 159%, Transfer closure

Cost of Capital Welfare
ETR ETR . Wages Empl. GDP CiTrev. Taxrev.

(in%) (npp) CoPtal steck %) (%) (n%) (n%) (n%) o
(inpp) (in %) EUR)
AUT 17.1 0.87 0.03 -041 -0.14 -0.10 -0.19 574 0.20 0.09
BEL 216 131 0.03 -0.46 -0.13 -0.20 -0.27 6.20 0.40 044
CZE 17.0 0.86 0.02 -0.27 -0.09 -0.12 -0.18 419 0.27 0.33
DEU 237 151 0.06 -0.72 -0.27 -0.12 -0.28 6.96 0.18 -1.85
DNK 20.5 121 0.02 -0.25 -0.10 -0.10 -0.17 4.09 0.16 0.08
ESP 229 144 0.06 -0.76 -0.28 -0.09 -0.27 6.77 0.14 -1.15
FIN 16.2 0.78 0.02 -0.25 -0.07 -0.10 -0.14 490 0.19 0.13
o FRA 31.1 2.19 0.09 -0.89 -0.34 -0.10 -0.32 7.20 0.10 -3.11
f‘i GRC 22.2 137 0.02 -0.15 -0.06 -0.04 -0.08 3.30 0.09 0.04
E\ ITA 252 165 0.05 -0.09 -0.05 -0.03 -0.05 164 0.02 -0.14
MLT 245 159 0.00 -0.06 -0.02 -0.09 -0.06 3.96 0.80 0.03
NLD 230 144 0.07 -0.71 -0.32 -0.05 -0.24 6.83 042 -0.92
POL 179 0.95 0.03 -0.27 -0.10 -0.07 -0.14 426 0.13 0.12
PRT 18.0 0.96 0.01 -0.20 -0.05 -0.12 -0.13 5.09 037 0.39
ROM 16.0 0.69 0.01 -0.19 -0.04 -0.10 -0.13 5.30 0.26 0.39
SVK 210 113 0.02 -0.15 -0.05 -0.09 -0.12 244 0.12 0.06
SWE 183 1.00 0.02 -0.39 -0.14 -0.13 -0.22 6.13 0.27 0.27
BGR 84 6.62 0.14 -191 -0.62 -0.72 -1.15 38.16 197 0.66
CYP 6.7 8.28 0.31 -5.34 -159 -2.80 -3.85 4455 478 0.38
EST 146 061 0.01 -0.16 -0.05 -0.07 -0.09 553 0.22 0.02
- HRV 135 1.56 0.02 -0.33 -0.07 -0.20 -0.25 944 048 0.16
% HUN 116 349 0.13 -0.88 -048 -0.10 -049 1332 0.05 -041
; IRL 121 2.85 0.06 -1.44 -0.87 -0.59 -1.37 12.85 0.73 0.15
3 LTU 117 3.39 0.09 -0.97 -0.38 -0.18 -0.44 21.29 0.59 0.02
LUX 73 7.69 027 -10.01 -4.62 -4.92 -7.46 95.92 12.72 192
LVA 121 3.00 0.02 -0.28 -0.10 -0.08 -0.16 13.86 0.27 0.02
SVN 137 134 0.04 -0.35 -0.10 -0.11 -0.18 7.76 0.24 0.04
5 GBR 179 0.96 0.03 -0.36 -0.10 -0.14 -0.19 6.47 0.38 2.23
u‘é JPN 28.0 191 0.07 -0.62 -0.26 -0.10 -0.25 451 0.34 -0.87
2 USA 17.0 0.86 0.04 -0.40 -0.12 -0.05 -0.12 5.97 0.23 -3.06
TH 721

Notes: The table shows the country-specific effects of the adoption of a GMT of 15% in all countries and the
tax haven. Changes in tax revenues are balanced by adjusting direct transfer payments to the old generation.
The following column definitions apply: “ETR (in %)” — baseline ETR faced by MNEs after profit shifting, “ETR (in
pp)” — change in ETR faced by MNEs after profit shifting, “Cost of capital” — change in the cost of capital faced
by MNEs, “Capital stock” — change in the size of the country’s capital stock, “Wages” - change in equilibrium
labour wages, “Empl.” — change in equilibrium employment levels, “GDP” — change in total production, “CIT rev.”
- change in CIT revenues, “Tax rev.” — change in total tax revenues, including CIT, consumption and labour income

tax revenues, “Welfare” — change in total welfare.

Source: Own elaboration.
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Table 4. Country-specific Results of CORTAX run, GMT = 15%, CIT rate closure

Cost of Capital Welfare

.ETR .ETR capital  stock \A-Iages Fmpl. -GDP CI-T rev. Ta}x rev. (in bn

(in %) (in pp) Gnpp)  (in %) (in%) (in%) (in%) (in%) (in%) EUR)

AUT 17.1 -0.76 -0.03 0.16 013 -0.12 -0.06 0.00 0.08 040

BEL 216 -0.76 -0.02 0.05 0.09 -0.10 -0.08 0.00 0.03 0.31

CZE 17.0 -0.93 -0.03 0.10 0.11 -0.08 -0.02 0.00 0.08 0.26
DEU 237 -0.70 -0.03 0.16 0.13 -0.13 -0.05 0.00 0.07 4,05
DNK | 205 -0.96 -0.02 0.02 0.09 -0.11 -0.05 0.00 0.05 0.19

ESP 229 -0.61 -0.03 0.18 0.13 -0.12 -0.04 0.00 0.06 1.35

FIN 16.2 -099 -0.03 0.10 0.10 -0.10 -0.04 0.00 0.06 0.17

D FRA 311 -1.14 -0.05 022 0.19 -0.21 -0.05 0.00 0.09 4.04
f>§ GRC 222 -0.97 -0.02 0.05 0.05 -0.03 0.00 0.00 0.03 0.09
'_:E:n ITA 252 -0.99 -0.03 0.02 0.03 -0.02 0.00 0.01 0.02 041
MLT 245 -3.36 0.01 -0.13 0.04 -0.08 0.02 0.00 0.06 0.02
NLD 230 -1.02 -0.05 017 0.24 -0.32 -0.13 0.00 0.11 173
POL 179 -0.86 -0.03 0.11 0.10 -0.09 -0.02 0.00 0.07 0.82

PRT 18.0 -0.87 -0.01 0.03 0.05 -0.05 -0.04 0.00 0.04 0.15
ROM| 16.0 -0.30 -0.01 -0.08 0.03 -0.12 -0.12 257 0.14 0.34
SVK 210 -0.97 -0.02 0.03 0.05 -0.03 0.01 0.00 0.03 0.04
SWE| 183 -0.92 -0.02 0.09 0.14 -0.15 -0.06 0.00 0.08 0.49
BGR 84 6.62 0.14 -2.23 -061 -1.06 -149 37.58 191 062

CYP 6.7 8.28 0.31 -6.47 -1.55 -3.99 -5.01 4225 4.19 0.34

EST 146 0.39 0.01 -0.17 -0.03 -0.12 -0.16 459 0.18 0.02

- HRV 135 1.56 0.02 -0.44 -0.07 -0.32 -040 9.08 044 0.14
ur% HUN| 116 3.49 0.13 -0.78 -0.49 0.01 -041 12.99 0.06 -0.35
; IRL 121 2.85 0.06 -1.59 -0.87 -0.75 -157 11.82 0.56 0.22
S Lu 11.7 3.39 0.09 -0.99 -0.38 -0.19 -047 21.09 0.58 0.02
LUX 73 7.69 027 -12.86 -4.48 -8.03 -1045 88.83 12.36 197

LVA 12.1 3.00 0.02 -0.30 -0.10 -0.10 -0.21 13.48 0.25 0.02
SVN 137 134 0.04 -0.39 -0.10 -0.15 -0.25 748 0.22 0.03

- GBR 179 -1.00 -0.03 0.16 0.11 -0.09 -0.01 0.00 0.07 2.00
"j_f JPN 280 -0.82 -0.03 0.15 012 -0.09 -0.01 0.00 0.06 391
2 USA 17.0 -0.66 -0.03 0.20 0.10 -0.08 -0.03 0.00 0.04 13.30
TH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 194

Notes: The table shows the country-specific effects of the adoption of a GMT of 15% in all countries
and the tax haven. Changes in tax revenues are balanced by adjusting the statutory corporate income

tax rate. For the definition of the columns see the note in Table 3.

Source: Own elaboration.
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