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Abstract
This article studies how corporate tax hikes transmit across countries through multinationals’ internal 
networks of subsidiaries. We build a parsimonious multicountry model to highlight two opposing 
spillover effects: while tax competition between countries generates positive investment spillover, 
intra-firm production linkages predict negative spillover. Using subsidiary-level data and exogenous 
corporate tax hikes, we find that local business units cut investment by 0.5 percent for a 1 percent 
increase in foreign corporate tax. This result highlights the importance of production linkages in propa
gating foreign tax shocks, as the supply-chain-induced negative spillover dominates the positive 
spillover effect suggested by the conventional wisdom of tax competition.
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“In today’s world, I believe that any economic agenda must consider the potential for re
gional and global shocks to impact our supply chains, including those shocks driven by 
the policies of certain foreign governments.”

– Janet Yellen (December 12, 2022)1

1 See “Resilient Trade” (https://www.project-syndicate.org/magazine/biden-trade-agenda-emphasizes-resil 
ience-by-janet-l-yellen-2022-12?barrier=accesspaylog).

Received: February 16, 2023. Accepted: November 25, 2024 
Editor: Geoffrey Tate 
© The Author(s) 2025. Published by Oxford University Press on behalf of the European Finance Association. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial- 
NoDerivs licence (https://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial 
reproduction and distribution of the work, in any medium, provided the original work is not altered or 
transformed in any way, and that the work is properly cited. For commercial re-use, please contact reprints@oup. 
com for reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink 
service via the Permissions link on the article page on our site—for further information please contact journals. 
permissions@oup.com. 

Review of Finance, 2025, 29, 531–565 
https://doi.org/10.1093/rof/rfaf006 
Advance Access Publication Date: 24 January 2025 
Article 

D
ow

nloaded from
 https://academ

ic.oup.com
/rof/article/29/2/531/7978928 by U

niversity of Bologna user on 06 O
ctober 2025

https://www.project-syndicate.org/magazine/biden-trade-agenda-emphasizes-resilience-by-janet-l-yellen-2022-12?barrier=accesspaylog
https://www.project-syndicate.org/magazine/biden-trade-agenda-emphasizes-resilience-by-janet-l-yellen-2022-12?barrier=accesspaylog


1. Introduction
Multinational companies are the main drivers of economic connections between countries 
(Alviarez 2019). In 2014, 55 percent of global exports and 49 percent of global imports were 
intra-firm transactions (OECD 2018a). While multinational internal networks of subsidiaries 
play a crucial role in the cross-border transmission of economic shocks (Cravino and Levchenko 
2017; Bena, Dinc, and Erel 2022), it is unclear how corporate tax changes propagate through 
these networks. Understanding the role of multinationals’ networks in transmitting foreign tax 
policies is of first-order importance because taxes affect not only domestic investment, but also 
foreign direct investment (FDI).2 Moreover, in the aftermath of the COVID-19 crisis and the 
resulting fiscal deficits, tax increases have become the center of fiscal policy debate (OECD 
2020). In this article, we examine how corporate tax hikes in one country propagate through 
multinationals’ networks of subsidiaries and affect investments in other countries. Given the level 
of integration of multinationals through their supply chains, it is important for both policy
makers and academics to understand the potential spillover effects of tax policy across countries.

While there is evidence of positive spillover effects of tax hikes within a country (e.g., Giroud 
and Rauh 2019), there is little evidence of spillover effects of tax hikes across countries. Because 
the tax treatment of within-country transactions (via formula apportionment) differs from the 
treatment of cross-border transactions within multinationals (via separate accounting)3 and be
cause spillover effects and their driving forces are different under formula apportionment versus 
separate accounting (e.g., Gordon and Wilson 1986; Nielsen, Raimondos-Møller, and 
Schjelderup 2010; Keen and Konrad 2013), the findings in Giroud and Rauh (2019) cannot be 
generalized to the cross-country setting. Our article aims to fill this gap.

Prior theoretical models of tax competition suggest that the investment of a multinational 
in one country should increase if the business unit is exposed to a foreign corporate tax hike. 
The rationale is that following the tax hike, the parent firm will shift resources from the for
eign jurisdiction with higher taxation to the other subsidiary with relatively lower taxation. 
This mechanism is consistent with the models of location choice driven by corporate tax 
rates, in which higher taxes present a negative shock to a firm’s operations in that foreign 
country (Devereux and Griffith 1998). This tax competition view predicts a positive spillover 
effect of tax hikes on other countries as multinationals shift investment abroad.

However, we argue that focusing on tax competition is incomplete because it does not cap
ture the complete picture of multinationals’ networks, which feature significant intra-firm pro
duction linkages. As a novel contribution of this article, we first develop a model that 
incorporates (i) tax competition between jurisdictions and (ii) production linkages between up
stream and downstream subsidiaries within a multinational company. We show analytically 
that production linkages can generate negative spillover effects. The intuition is that a tax hike 
in an upstream subsidiary makes the intermediate good more costly, which reduces the mar
ginal after-tax profitability in a downstream subsidiary and, hence, its investment. Likewise, 
when a tax hike happens in the downstream subsidiary, the after-tax profitability in the 
downstream subsidiary falls. This makes investment in the intermediate input by the upstream 
subsidiary less attractive.4 Hence, investments decline following a foreign tax hike.

Our theoretical model thus highlights a surprising negative investment spillover due to 
within-multinational production linkages. Ex-ante, which of the two theoretical channels— 

2 For the literature on taxation and domestic investment, see, for example, Romer and Romer (2010), 
Mertens and Ravn (2013), Ljungqvist and Smolyansky (2016), Giroud and Rauh (2019), and Jacob, Michaely, 
and M€uller (2019). For a survey of studies on taxation and FDIs, see Feld and Heckemeyer (2011).

3 To allocate profits of a US firm across states, US states apply formula apportionment for within-company 
transactions. The overall profit is allocated according to a formula based on sales, assets, and/or employees. In 
contrast, for cross-border transactions of a multinational firm, separate accounting applies. That is, to allocate 
profits across countries, there are transfer prices for each within-company transaction.

4 The lower return in the downstream segment may not directly translate into less profitable upstream invest
ment if the arm’s-length transfer price is set above the marginal productivity of the intermediate input. 
Therefore, the negative spillover effect may be muted when the tax hike happens in the downstream subsidiary. 
We explain these forces in detail in Section 2.
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tax competition versus production linkages—dominates is unclear. Therefore, the impact of a 
tax increase in one subsidiary on the investment of another subsidiary within the multinational is 
an open empirical question. The net effect (i.e., positive or negative spillover) depends on the rela
tive importance of tax competition versus intra-firm interdependence. Importantly, these predic
tions regarding the role of production linkages versus tax competition are unique to the cross- 
country setting because production linkages do not affect spillovers in within-country settings 
with formula apportionment. Therefore, our empirical investigation complements the study by 
Giroud and Rauh (2019) on within-country spillovers.

To test the implications of our model, we examine investment spillovers across countries 
using the subsidiary-level data of multinational companies from 20 European countries 
during 2004–2017. To overcome the inherent endogeneity concern that tax changes are 
implemented in response to local economic conditions, we exploit arguably exogenous cor
porate tax hikes using a narrative approach.5 In our setting, the tax increases are exoge
nous because they are passed for non-economic reasons, such as social fairness, and are, 
therefore, independent of economic conditions—especially those in the destination country 
where a local subsidiary operates. This feature allows us to separate the effect of tax policy 
shocks from confounding economic prospects in driving local firms’ investment decisions.

Our identification strategy relies on a stacked difference-in-differences (DiD) design 
(Cengiz et al. 2019; Baker, Larcker, and Wang 2022). Specifically, we examine the invest
ment response in a multinational subsidiary that is connected to another subsidiary of the 
same multinational. This other subsidiary is located in a different country where an exoge
nous corporate tax hike is imposed. The control group comprises subsidiaries of other mul
tinationals without ties to the country with the exogenous tax change. We require the 
subsidiary country (where we examine the investment response) and the headquarters 
country of the multinational to have no major fiscal policy changes. These requirements en
able us to capture the treatment effect of tax hikes that stems only from the foreign country 
to which the subsidiary is connected. Two downsides of these strict requirements are (i) the 
relatively small number of treated firms and (ii) the uneven distribution of treated firms 
across events.6 Our regressions control for subsidiary, industry–country–year, and parent 
country–year fixed effects. These high-dimensional fixed effects ensure that observable and 
unobservable country–industry factors, such as economic fundamentals, cannot explain 
the investment differences between the treated and control subsidiaries.

We find that treated subsidiaries—those exposed to a tax hike from abroad—reduce invest
ment relative to other multinationals’ subsidiaries without such exposure. This finding sug
gests that the negative effect of intra-firm production linkages outweighs positive spillovers 
from tax competition. The overall effect is economically sizable: on average, a 1 percent in
crease in the foreign corporate tax hike intensity, measured as the increased tax revenue scaled 
by GDP, is associated with a drop in treated subsidiary investment of 0.5 percent (i.e., an elas
ticity of –0.5). However, the spillover effect is significantly smaller than the direct impact of a 
domestic corporate tax increase on domestic investment (elasticity of –1.2 in our sample). The 
relative magnitude of the direct versus spillover effect is similar to the relative effects of direct 
versus spillover effects in Giroud and Rauh (2019). Moreover, we find that the spillover effect 
on investment occurs 1 year after the tax hike is effective and that there is a parallel trend in 
the pre-treatment periods, supporting our identification assumptions.7

5 See Romer and Romer (2010), Devries et al. (2011), and Alesina, Favero, and Giavazzi (2015b). The narra
tive approach examines government documents, such as presidential speeches and congressional reports, to de
termine the intention behind each tax policy and to ensure that related policies are not driven by prospective 
economic conditions. We do not include tax cuts in our main empirical analysis because tax cuts are overwhelm
ingly passed to stimulate economic growth (Romer and Romer 2010).

6 We discuss the tradeoffs of our sample selection criteria in Section 3.2 and run several robustness tests (in 
Section 4.3) where we relax our sampling criteria. Our results are robust to various restrictions we apply.

7 In a supplemental test, we also explore tax cuts. Consistent with our model predictions, we find evidence 
of a negative spillover effect with an elasticity of –0.22. That is, for a 1% tax rate cut in a foreign subsidiary, 

Corporate tax hikes and investment allocation                                                                                        533 

D
ow

nloaded from
 https://academ

ic.oup.com
/rof/article/29/2/531/7978928 by U

niversity of Bologna user on 06 O
ctober 2025



We perform several analyses to isolate the two theoretical channels for a spillover effect: 
the production linkage channel and the tax competition channel. Consistent with the in
sight from our model that within-firm production interdependence generates negative spill
overs, we document a significantly stronger investment cut in subsidiaries that are 
customers of the subsidiaries in the tax-hike country. We obtain this result using country– 
industry pairwise input–output data, which allow us to map potential supply chain connec
tions between subsidiaries. This finding corroborates the model’s implication that highly 
taxed upstream revenues reduce the profitability of downstream investment (via arm’s 
length transfer payment). In contrast and consistent with our model, we find little evidence 
that foreign tax shocks propagate upstream from customers to suppliers. These findings 
are also consistent with those of Briganti, Favero, and Karamysheva (2018), who show 
that tax hikes are primarily supply shocks that transmit downstream but not the other 
way around.

We then examine the tax competition channel in two supplemental analyses using 
subsidiaries operating in non-tradable sectors. A prominent feature of the non-tradable sec
tors is that businesses rely mainly on local supply and demand (think about restaurants). 
We show that when international production linkages are less important, subsidiaries in
crease investment when their peer foreign subsidiaries are subject to a corporate tax hike. 
This positive spillover effect is consistent with the tax competition channel in which parent 
firms reallocate investment to a relatively less-taxed subsidiary. To further examine the tax 
competition channel, we exploit heterogeneous responses based on the economic signifi
cance of tax-hike countries. In our model, tax competition is realized through changes in 
the so-called world interest rate (capturing the costs of funding for investment). When tax 
hikes are implemented in larger capital markets, they should trigger greater tax competition 
effects (i.e., positive investment spillover). We find support for this notion in the data.

In the final step, we show that when a subsidiary has greater product market power and, 
hence, can pass the tax burden to its customers, the spillover effect is attenuated. Taken to
gether, the evidence supports our theoretical predictions and underscores production link
age as a mechanism underlying the baseline findings: while tax competition is present in 
some situations (e.g., in non-tradable sectors), on average, the production linkage channel 
dominates, leading to an economically significant negative spillover across countries.

Our article contributes to the literature on the role of taxes in investment decisions.8 

Within this literature, the closest study to ours is Giroud and Rauh (2019), who show that 
in a within-country setting with formula apportionment, a tax rate increase in one US state 
increases a firm’s employment and establishments in another focal state. We document that 
due to production linkages, there is a sizable net negative investment spillover of tax hikes 
across countries within a multinational. Although both findings are consistent with spill
over effects, the driving forces differ due to inherent differences in tax treatments under for
mula apportionment and separate accounting (e.g., Gordon and Wilson 1986; Nielsen, 
Raimondos-Møller, and Schjelderup 2010; Keen and Konrad 2013). To this end, Giroud 
and Rauh (2019) and our article complement each other and provide a complete picture of 
within-firm transaction. While positive spillover effects can occur across states within a 
country (Giroud and Rauh 2019), in the cross-border context, we show that production 
linkages can result in negative spillover effects across countries.

Our study also contributes to the literature on firms’ internal interdependence and inter
nal networks. For example, Giroud and Mueller (2015, 2019), Cravino and Levchenko 
(2017), and Bena, Dinc, and Erel (2022) use establishment or subsidiary data to investigate 

other subsidiaries of the same multinational increase investment by 0.22 percent. However, we caution that this 
test has the disadvantage that tax rate cuts are likely to be endogenous.

8 See Romer and Romer (2010); Mertens and Ravn (2013); Ljungqvist and Smolyansky (2016); Jacob, 
Michaely, and M€uller (2019); Glaeser, Olbert, and Werner (2023). Most of this work focuses on aggregate do
mestic outcomes, such as the GDP. Ramey (2011), Favero and Karamysheva (2015), and Alesina, Favero, and 
Giavazzi (2019a, b) provide reviews on this topic.
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the transmission of economic shocks. Here, we examine foreign policy (i.e., tax) shocks. 
Our findings, underscoring how firms’ internal networks transmit these policy shocks, pro
vide a potential explanation for the correlation in growth rates across countries (Burstein, 
Kurz, and Tesar 2008; Johnson 2014).9 Our theoretical exercises, which feature intra-firm 
production interdependence and tax competition, also complement the models of intersec
toral linkages between firms (Acemoglu et al. 2012; Acemoglu, Akcigit, and Kerr 2016) 
and expand the classic models on cross-border tax competition (Harberger 1962; 
Devereux and Griffith 1998, 2003).

Finally, our work also has policy implications. The negative spillover effect of tax hikes 
suggests that even coordinated multilateral actions on tax reforms may have unintended 
consequences. For example, the global minimum tax (GMT) is often viewed as a desirable 
tool to mitigate fiscal externalities from profit shifting and alleviate the adverse effects of 
tax competition. However, if the GMT were implemented in low-tax countries with sub
stantial production subsidiaries of multinationals (e.g., Hungary, Ireland), our findings im
ply that there could be unexpected negative investment effects in related subsidiaries in 
high-tax countries due to production linkages.

2. Theory and hypotheses
To guide our empirical tests on how corporate tax hikes propagate within a multinational’s 
internal network, we embed an international production chain into a standard model of a 
multinational. We then derive—given tax-efficient capital structures—predictions on the 
investment spillover effects of tax hikes in one subsidiary on related subsidiaries in other 
countries. In this section, we focus on the main aspects and intuition as well as the key 
results of the model. We relegate the equations and all formal derivations to the 
Supplementary Appendix to conserve space.

2.1 Tax competition versus international production chains
In standard tax competition models, there is a fixed stock of capital that is internationally 
mobile (see, e.g., Keen and Konrad 2013, for an overview). The intuitive outcome of these 
models is that when one country increases its tax rate, ceteris paribus, investment incentives 
decrease, and capital flows out of this country until the marginal after-tax productivity of 
capital is rebalanced. Consequently, a higher tax rate in one country triggers a positive 
spillover effect because capital investment flows from the tax-hike country to the other 
countries with lower tax rates. If one extends the early tax competition models by incorpo
rating a perfectly integrated world capital market, the positive spillover of a tax increase 
works via changes in the so-called world interest rate. Effectively, the world interest rate 
represents the return on portfolio investment and reflects the costs of funding physical 
(real) investment.10 The after-tax profitability in each country meets the world market in
terest rate. When a sufficiently large country increases its tax rate, investment in this large 
country declines, which in turn creates excess supply on the world capital market. As a re
sult, the market interest rate decreases because of lower demand for investments in the 
high-tax country. The resulting drop in the world market interest rate leads to more capital 
investment in all other countries. This is the positive externality under tax competition: 
higher taxes in one country can increase investment in other countries.

However, the traditional tax competition framework neglects the emergence of vertically 
integrated multinationals in which subsidiaries are linked through production chains. 

9 Recent studies on firms’ supply networks include Elliott, Golub, and Leduc (2022) and Crosignani, 
Macchiavelli, and Silva (2023). Our article is also related to studies that examine the internal capital markets 
(e.g., Lamont 1997; Khanna and Tice 2001; Campello 2002; Gopalan, Nanda, and Seru 2014; Matvos and Seru 
2014; Duchin, Goldberg, and Sosyura 2017).

10 Specifically, from the point of view of a firm, the world market interest rate in tax competition models is 
the cost of capital before taxation and a key driver of effective capital costs.
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Considering these production linkages is important because, for example, a tax increase in 
an upstream (downstream) subsidiary may not only make the production of the intermedi
ate (final) goods less profitable but may also transmit the profitability shock along the sup
ply chain to the downstream (upstream) subsidiary, leading to less attractive investment in 
the final (intermediate) goods production. Hence, production linkages could potentially 
counteract the positive externality of tax competition. The resulting tension between these 
channels—tax competition versus integrated production chains—is the core of our model.

2.2 The model
We model a vertically and horizontally integrated multinational with the parent domiciled 
in country P.11 The multinational wholly owns one upstream subsidiary and two down
stream subsidiaries. The upstream subsidiary resides in country C, and the two down
stream subsidiaries are in countries A and B. For simplicity, we assume that subsidiaries A 
and B are homogeneous, whereas subsidiary C faces a different corporate tax rate. The par
ent is a pure holding company. Figure 1 illustrates the setup of the three subsidiaries and 
their production linkages.

The upstream subsidiary C uses capital investment to produce an intermediate input. We 
assume a concave production function. The intermediate input is firm-specific in the sense 
that it is only used in the downstream subsidiaries. We also assume that the vertically inte
grated multinational cannot switch to an external producer for the intermediary. This as
sumption reflects the fact that switching to an external producer is costly due to factors 
such as search or contracting costs and increased hold-up risks with external suppliers 
(Williamson 1971; Williamson et al. 1975; Klein, Crawford, and Alchian 1978; 
Williamson 1979), or because the multinational relies on a specialized input whose produc
tion is less costly within a vertically integrated firm (Klein, Crawford, and Alchian 1978; 
Williamson 1983, 1996). These examples also show that vertical integration benefits the 
multinational through cost savings.

Each downstream subsidiary produces a homogeneous good sold to final customers in 
its market (country). We assume that each subsidiary faces perfectly elastic demand so that 
we can normalize the price of the final goods to one.12 The production in the downstream 
subsidiaries A and B uses capital input and the intermediate input from the upstream sub
sidiary C. We assume positive but decreasing marginal productivity for each input and that 
the two input factors are complements.

The multinational is sufficiently small relative to a perfectly integrated world capital 
market so that its cost of capital is exogenous. Capital is financed by equity E or external 
debt D from third parties. Following previous tax literature, we assume that equity and 
debt carry the same cost of capital r (or the world market interest rate). Moreover, we as
sume that each country is sufficiently large to have some effect on the world interest rate. 
Specifically, we assume that a tax increase in one country reduces the world market interest 
rate because of lower investment in that country. This provides a simple way to capture the 
standard tax competition effect. Next, our model accounts for each subsidiary’s optimal 
choice of external debt versus equity. We assume that there are subsidiary-specific agency 
costs and that the parent does not guarantee any debt at the subsidiary level. Therefore, 
there are no overall bankruptcy costs. The multinational is centralized, and the parent 

11 Becker and Riedel (2012) have a related but different model. They focus on a horizontally integrated multi
national with a firm-specific public input good that is owned by the headquarters. Hence, all effects run via the 
headquarters and the public input good only. In contrast, we allow for an input factor where each subsidiary 
chooses its optimal quantity of the intermediate input and where we endogenize the production of the intermedi
ate input. Hence, in contrast to Becker and Riedel (2012), our model can incorporate an upstream–downstream 
production link. As a result, our model can better account for potential spillover effects from within-firm pro
duction linkages.

12 Relaxing this assumption would imply that subsidiaries can shift part of their tax hike burden into the price 
of the final goods (i.e., to consumers). Such behavior would dampen the production linkage that we aim to iden
tify. We revisit this point in Section 2.4.
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makes all decisions. Each subsidiary faces a constant corporate tax rate in its country. For 
the tax system, we follow most OECD countries in that (i) revenues are taxed, (ii) costs of 
intermediate inputs and costs of debt are deductible expenses, and (iii) costs of equity are 
not tax-deductible. Furthermore, we assume that the exemption method applies to the for
eign income of subsidiaries, as it is implemented in almost all countries worldwide, includ
ing the United States.13 This implies that all profits are taxed at source and that there is no 
additional tax on inter-corporate dividends. Therefore, the location of the parent is 
not important.

To keep the model tractable, we assume that the multinational company sets an arm’s- 
length transfer price in strict accordance with the OECD transfer pricing guidelines. 
Specifically, we assume that the arm’s-length transfer price for the intermediate good, 
which allocates profits between the upstream and downstream subsidiaries, equals the mar
ginal productivity of the firm.14 Firms are assumed to set this transfer price because they 
expect strict enforcement by the tax authorities. Hence, we implicitly assume that the tax 
authority can infer and enforce the true transfer price by either observing the average qual
ity of the intermediate in the market (the so-called “comparable uncontrolled price”) or by 
applying the widely accepted OECD transfer pricing methods such as the cost-plus method 
(see Nielsen, Schindler, and Schjelderup 2022; Tables 1 and 2). In the latter case, we as
sume that tax authorities observe the economic substance of a subsidiary involved in the 
within-company transaction and apply and enforce a representative markup based on other 
comparable firms to obtain the arm’s-length transfer prices for the multinationals’ transac
tions. This strict enforcement of the stipulated transfer pricing guidelines is consistent with 
the outcome of court cases where countries successfully overturned transfer prices set 
by firms.15

Moreover, complying with strict transfer pricing rules imposes high administrative costs 
on firms. Using granular data from Norwegian tax returns, Brun Bjørkheim and Scheuerer 
(2024) show that tighter regulations lead to substantial increases in tax planning and com
pliance costs, indicating that deviating from the acceptable range of transfer prices is costly. 
Importantly, many countries have significantly tightened rules against profit shifting in 

Figure 1. Illustration of the model setup.

13 Since the UK, Japan, and the United States (in its 2017 tax reform) have switched to the exemption method 
over the last 15 years, this method is relevant for the overwhelming majority of OECD countries (and, due to 
the EU Parent-Subsidiary Directive, applies to all European Union countries). The remaining exceptions in the 
OECD are Chile, Israel, Mexico, and South Korea.

14 In the Supplementary Appendix Section B.6, we keep the model flexible by allowing transfer prices to devi
ate from marginal productivity.

15 For example, courts ruled in favor of the Italian tax authority to overrule the transfer prices by Ferrari 
(https://ntplusdiritto.ilsole24ore.com/art/transfer-pricing-se-fisco-contesta-societa-deve-provare-valori-mercato- 
AEEeZhzB). In an US case, the tax authority won against National Semiconductor, with the court ultimately rul
ing that the Internal Revenue Service (IRS) could apply the arm’s-length principle to adjust profit location and 
reallocate profits from Asian subsidiaries back to the United States. (https://tpcases.com/us-vs-national-semicon 
ductor-may-1994).
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recent years (e.g., Br€uhne, Jacob, and Sch€utt 2024). In particular, they implemented strict 
transfer pricing rules with severe penalties (e.g., Laudage Teles et al. 2024). These tighter 
rules require firms to demonstrate a nexus and substantial economic activity in a low-tax 
country to justify their transfer prices. As a result, transfer price-related tax-induced profit 
shifting substantially declined (Lohse and Riedel 2013; Anna, De Vito, and Jacob 2020; 
Br€uhne, Jacob, and Sch€utt 2024; De Vito et al. 2025). Collectively, the strict enforcement 
of transfer pricing by tax authorities, the development of multilaterally agreed transfer 
pricing guidelines, and the surge in strict anti-tax avoidance regulations (partially) support 
our simplifying assumption of the implementation and enforcement of the arm’s-length 
transfer price.

In practice, this simplifying assumption may not always be realistic. Evidence suggests 
that some firms still avoid taxes through transfer pricing (De Simone 2016; De Simone, 
Klassen, and Seidman 2022; De Vito et al. 2025). However, this type of transfer pricing 
predominantly occurs when offshore tax havens are involved (Davies et al. 2018; Laffitte 
and Toubal 2022). Offshore tax havens are not the countries considered in our model, as 
we focus on production facilities not located in offshore tax havens, such as the Cayman 
Islands or Bermuda.16 Importantly, relaxing the assumption of strict enforcement of the 
arm’s-length transfer price to allow for tax-induced profit shifting does not qualitatively 
change the inferences of our model (see Supplementary Appendix Section B.6, where we re
lax this assumption). Intuitively, the model’s implications remain similar because neither 
theory (see, e.g., Juranek, Schindler, and Schjelderup 2018; Nielsen, Schindler, and 
Schjelderup 2022) nor empirical evidence (see Buettner, Overesch, and Wamser 2018; de 
Mooij and Liu 2020) unambiguously suggests that tax-induced transfer pricing changes 
multinationals’ investments. Therefore, for the main part of the article, we focus on the 
simplified model.

The multinational maximizes global profits, that is, the sum of after-tax profits of all 
subsidiaries A, B, and C. The multinational decides on three things: (i) the optimal level of 
capital investment in all three subsidiaries, (ii) the debt-to-equity ratio of these subsidiaries, 
and (iii) the allocation of intermediate input produced in the upstream subsidiary C be
tween the two downstream subsidiaries A and B. In the Supplementary Appendix, we de
rive all the formal conditions for the optimal behavior in detail. As we are interested in 
investment spillovers, the following sections focus on the profit-maximizing level of capital 
in the three subsidiaries. These optimal investment levels are obtained when the after-tax 
cost of capital—given a tax-efficient capital structure—equals the marginal productivity of 
capital in the respective subsidiary. The subsequent discussion of tax rate effects is always 
based on this optimal, that is the profit-maximizing level of investment.

2.3 Spillover effects of tax rate increases
The main objective of our model is to identify the within-multinational spillover effect on 
investments generated by a tax hike in one of its subsidiary countries. We distinguish be
tween three distinct cases. First, we examine the investment effect of a tax increase in the 
upstream subsidiary C on the investment decisions in the downstream subsidiaries A and B 
(Case 1). Second, we examine the opposite case, namely a tax hike in one of the down
stream subsidiaries A or B, and its effect on capital investments in the upstream subsidiary 
(Case 2). Finally, Case 3 explores how a tax hike in the downstream subsidiary B affects 
investments in the other downstream subsidiary A.

Case 1: In the first case, that is, a tax hike in the upstream subsidiary, capital 
investments in the downstream subsidiaries are affected by two channels. First, 

16 As we document in Section 4.3, our empirical results are not affected by the presence of tax haven affiliates 
in a multinational. This finding supports the notion that potential transfer-pricing-induced tax effects do not al
ter the main mechanisms of the model.
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there is the tax competition channel. A higher tax rate in country C makes 
investment in the upstream subsidiary less attractive, reduces the world-market 
interest rate, and frees up capital for investment in other countries. This leads to 
positive investment spillover in other countries, that is, a tax hike in the upstream 
subsidiary C leads to more capital investments in the downstream subsidiaries A 
and B, all else equal.   

Second, there exists another force, namely the production linkage channel, which com
prises two elements. The first element is a positive spillover effect resulting from changes in 
leverage in subsidiary C (or the “marginal revenue effect”). Because the returns from the in
termediate good are taxed in the downstream subsidiary, whereas the costs of debt are fully 
deducted in the upstream subsidiary C, a tax hike increases the debt tax shield and reduces 
effective capital costs, making the investment in the intermediate input more attractive. 
This, in turn, makes the downstream investment into final goods more productive. 
However, this effect does not consider the potential effect of transfer payment adjustments, 
which is the second and likely dominating element of the production linkage channel. This 
second element predicts a negative spillover effect. Specifically, because revenue is passed 
on from a downstream subsidiary to the upstream subsidiary via the arm’s-length transfer 
price, a tax increase in the upstream subsidiary C implies that the profits allocated to coun
try C get taxed at a higher rate. This larger tax burden makes investment in the upstream 
subsidiary C less profitable. As a result, less of the intermediate input will be used in the 
downstream subsidiaries. Because the capital investment and the intermediate input are 
complements, the reduction in investment in the upstream subsidiary decreases the produc
tivity of capital investments in the downstream subsidiaries. Hence, the multinational will 
also cut investments in all downstream subsidiaries to ensure that marginal productivity 
equals the marginal after-tax cost of capital in all subsidiaries. Taken together, the produc
tion linkage effect suggests that the overall economic activity of the multinational declines 
in response to a tax hike in the upstream subsidiary, as long as the transfer payments are 
sufficiently large. This generates a potential negative spillover effect.

Case 2: In case of a tax hike in the downstream subsidiary, we again observe both the 
tax competition and the production linkage channels. As in Case 1, the standard tax 
competition channel generates a positive investment spillover: a higher tax rate in 
country A or B makes investment in the respective downstream subsidiary less 
attractive and frees up capital for investment in the upstream subsidiary in 
country C.   

As before, the role of the production linkage channel has two elements, but they have dif
ferent predictions in this case. Because the higher tax rate applies to the returns generated 
by using the intermediate good to produce and sell the final good in the downstream sub
sidiary, the marginal revenue effect turns negative, and the tax hike reduces investments in 
the downstream subsidiary. Lower downstream investment makes the intermediate input 
less productive, and hence, the firm cuts investment in the upstream subsidiary as well (i.e., 
there is a negative spillover). Moreover, in contrast to Case 1, the effect through transfer 
prices depends on whether the arms-length price is higher or lower than the true value of 
the intermediate input (i.e., the marginal productivity in downstream production) and can 
vary in either direction. However, as long as there is one arm’s-length price equal to mar
ginal productivity, this second element of the production linkage channel cancels out.17 

17 When relaxing the assumption of one arm’s-length transfer price, our model shows that if the arm’s transfer 
length price is below (above) the marginal productivity of the intermediate input, a downstream tax hike causes a 
negative (positive) investment effect in the upstream subsidiary. This is because the marginal profits are then taxed in 
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Overall, in Case 2, there is a negative spillover effect of tax hikes due to produc
tion linkages.

Case 3: Finally, we discuss the effect of a tax hike in country B on investment in country 
A. Specifically, we explore the effect of a tax increase between subsidiaries without 
direct trade. Again, the model shows the standard tax competition channel through 
the interest rate, which generates a positive investment spillover effect: a tax hike in 
the downstream subsidiary country B results in more investments in the 
downstream subsidiary A, all else equal. Second, there is a substitution effect 
suggesting that a tax increase in country B makes investing in the final output in the 
other downstream subsidiary A more attractive. The reason is that economic 
activity in A is taxed at a lower rate than in country B.18 Under both scenarios, we 
predict a positive spillover effect in Case 3.   

To summarize, tax hikes can propagate within multinationals through two channels. 
First, the well-known tax competition channel suggests that higher taxes in one country re
sult in higher investments in other countries. The second channel—the production linkage 
channel—can result in a negative spillover, that is, higher taxes in one country can result in 
lower investments in other countries. Given the tension between intra-firm production 
chains and tax competition as embedded in the model, we propose the follow
ing hypothesis: 

Hypothesis: A tax hike in a multinational’s subsidiary triggers a negative (positive) invest
ment spillover on other related subsidiaries if the production linkage channel is relatively 
strong (weak) compared to the tax competition effect.

2.4 Cross-sectional predictions and discussion
Since our model suggests the possibility of both positive and negative spillover effects, we 
discuss the cases in which these effects are more likely to occur according to our model.

First, while a negative spillover may occur with tax hikes in both upstream and down
stream subsidiaries, our model suggests that tax hikes in the upstream subsidiary are more 
likely to trigger negative spillover effects. This is because the strength of the spillover cru
cially depends on the volume of (marginal) intra-firm payments and the value of intermedi
ate goods, which can differ across firms and industries. For example, if a tax hike occurs in 
the downstream subsidiary, the negative spillover generated by the production linkages 
may be less pronounced when the transfer price covers the marginal value of the intermedi
ate input. Additionally, when our model is extended to include multiple downstream 
subsidiaries, the relative importance of any single downstream subsidiary decreases. As a 
result, if a tax hike affects one subsidiary among many downstream subsidiaries, the pro
duction linkage to the upstream subsidiary weakens. It is thus reasonable to hypothesize 
that a tax hike in an upstream subsidiary triggers greater negative spillover effects than a 
tax hike in a downstream subsidiary.

Second, as a natural proposition of our model, sectors with limited supply chain linkages 
(e.g., non-tradable industries) are mainly subject to the tax competition channel, leading to 
a positive investment spillover. This is because, in these sectors, intra-firm trade and trans
fer payments are not material, so the transfer price element is muted. Therefore, a tax hike 

the downstream (upstream) subsidiary that is subject to the higher (lower) tax rate. If the arm’s-length transfer price 
equals the marginal productivity, the production linkage channel unambiguously predicts a negative spillover.

18 In the Supplementary Appendix, we discuss the role of transfer pricing effect when relaxing the assumption 
that marginal productivity equals the transfer price. Without this assumption, we show that the transfer pricing 
effect can lead to a negative spillover in Case 3.
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in a non-tradable industry should result in positive spillovers, whereas a tax hike in an in
dustry with production linkages could result in negative spillovers.

Third, the effect of tax competition should be larger if the tax hike occurs in an economi
cally significant, larger country. This is because such an economy has a stronger impact on 
the capital market equilibrium and the world interest rate. An implication is that tax hikes 
in economically larger countries enhance the tax competition channel and reduce the over
all (potentially) negative spillover.

Fourth, we conclude our discussion by extending the model to incorporate firms’ market 
power. Our current model focuses on price-taking multinationals that cannot shift their 
tax burden onto consumers. We do so to keep the comparative-static analysis tractable. To 
the extent that some multinationals have market power, they can pass part of the tax bur
den onto consumers via higher sales prices of final goods. In essence, the price increase will 
partially offset the effects of the tax increase. Taken together, we propose the following: 

Conjecture: The spillover effect is muted when the market power of multinationals 
increases because passing the tax burden onto consumer prices mitigates the marginal re
turn effect.

2.5 Relation to within-country settings and formula apportionment
Finally, we briefly discuss how our predictions from a setting with an international supply 
chain and separate accounting relate to predictions in a within-country setting with for
mula apportionment, such as the system implemented in the USA. Empirical results in 
Giroud and Rauh (2019) exploring tax effects in the latter system reveal positive spillover 
effects. While there are some similarities between the two systems, there are also key differ
ences in terms of investment effects. Specifically, the tax literature is clear that despite ap
parent similarities, the spillover effects and their underlying driving forces differ across 
formula apportionment and separate accounting (e.g., Gordon and Wilson 1986; Nielsen, 
Raimondos-Møller, and Schjelderup 2010).

First, under formula apportionment, there is an effect similar to tax competition. However, 
this effect (under formula apportionment) is unrelated to the interest rate. Firms may increase 
investments in low-tax jurisdictions and allocate a larger portion of their total tax base there to 
minimize tax payments. Therefore, a tax increase in one jurisdiction should trigger more in
vestment in other jurisdictions, all else equal. At the same time, a higher tax rate in one jurisdic
tion increases the average tax rate for the entire firm. Hence, capital investment faces higher 
capital costs, which could lead to a negative spillover effect across all other jurisdictions if one 
jurisdiction raises its tax rate. Importantly, this negative spillover effect under formula appor
tionment affects all subsidiaries similarly, regardless of production linkages. As suggested in 
our model, production linkages only matter under separate accounting.

In summary, the predictions derived from a formula apportionment system and the findings 
in Giroud and Rauh (2019) cannot be generalized to cross-border transactions. This is because 
cross-border transactions are governed by separate accounting, in which production linkages 
play a role. Therefore, all cross-sectional predictions, such as the effects of tax hikes from up
stream versus downstream subsidiaries or tradable versus non-tradable industries, are unique 
to separate accounting. Since all cross-border transactions are subject to separate accounting 
and utilize transfer prices to allocate profits across affiliates, our model and its predictions can 
be applied to many transactions and companies worldwide.19

19 If the OECD Pillar I proposal were to be introduced, there would be a partial formula apportionment sys
tem for a small subset of multinationals (the ones having a global turnover of more than 20bn Euro). Even for 
these very large multinationals, the separate accounting system would still remain in place next to Pillar I. To 
date, formula apportionment has not been applied to any international transactions.
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3. Estimation approach and data
In this section, we discuss our empirical approach to testing our hypothesis. Our empirical 
exercise proceeds in two steps. First, we explore the average spillover effect to understand 
whether it is positive (i.e., the tax competition channel dominates) or negative (i.e., the pro
duction linkage channel dominates). Second (see Section 5), we attempt to tease out the 
specific channels—production linkages versus tax competition—guided by the theoretical 
predictions outlined in Section 2.

3.1 Exogenous corporate tax hikes
Our empirical approach explores corporate tax changes. However, corporate tax laws 
change for various reasons. Some changes are adopted in response to factors likely to affect 
output growth. Others are implemented independent of prospective economic conditions. 
This latter category of policy shifts is our subject of interest because these tax hikes are typ
ically passed for philosophical reasons (e.g., social fairness) or result from complex political 
processes, making the prediction of their adoption difficult (Romer and Romer 2010; 
Alesina, Favero, and Giavazzi 2015b). Crucial to our identification, we require the tax pol
icies in one country to be exogenous to the economic conditions in the destination country 
where we examine the investment activities of subsidiaries.

We obtain data on corporate tax hikes from Devries et al. (2011) and Alesina, Favero, 
and Giavazzi (2015b). The data identify exogenous fiscal plans based on a narrative ap
proach, which examines government policy documents to determine the intentions behind 
each policy shift. To ensure exogeneity, we exclude tax hikes passed in response to prospec
tive economic conditions (i.e., endogenous policies). In most cases, exogenous shocks are 
purely motivated by a desire to reduce inherited government deficits.20 As Romer and 
Romer (2010, p. 770) write, “[a]n inherited deficit reflects past economic conditions and 
budgetary decisions, not current conditions or spending changes. If policymakers raise 
taxes to reduce such a deficit, this is not a change motivated by a desire to return growth to 
normal or to prevent abnormal growth. So it is exogenous.” Since Romer and Romer 
(2010), exogenous tax hikes have been widely used in the related literature (e.g., Mertens 
and Ravn 2014; Guajardo, Leigh, and Pescatori 2014; Giroud and Rauh 2019).

Table 1 reports the seven exogenous corporate tax hikes in our sample of European 
countries from 2004 to 2017. These tax hikes comprise both tax rate increases and tax 
base broadening (e.g., cutting allowances and deductions).21 Two observations are worth 
noting. First, because we focus on exogenous corporate tax increases introduced to reduce 
inherited deficits, these tax changes are often implemented following episodes of high sov
ereign debt. In contrast, endogenous policies adopted following crises to boost investments 
would require a decrease in taxes. Second, tax hikes are often amended on the run, making 
it difficult for economic agents to formulate expectations about the future (Alesina, Favero, 
and Giavazzi 2015b).22

20 For this reason, we do not explore tax cuts in the main analysis because they do not satisfy the exogeneity 
criteria by Romer and Romer (2010). Nevertheless, in Section 4.3.6, we analyze tax-cut spillovers using the 
same empirical approach described below. Our findings of tax cut spillover are consistent with the implications 
from the model in Section 2.

21 For example, in 2012, Spain significantly decreased the allowance for accelerated depreciation on long- 
term assets. In 2010, Portugal increased the corporate income tax rate (up to 9 percent) for larger firms with tax
able profits exceeding a given threshold. We report the tax hike intensity using the increased tax revenue scaled 
by the tax-hike country’s GDP (in t − 1) in Table 1.

22 Some work (de Cos and Moral-Benito 2016; Jorda and Taylor 2016) reveals that some macroeconomic 
fluctuations in the source country can predict fiscal adjustments. However, these findings do not jeopardize our 
identification strategy because we only require the shocks to be independent of the economic conditions in the 
foreign country of subsidiaries. We confirm this assumption by investigating whether the tax hikes in our sample 
are systematically correlated with economic conditions in a different country where we compare subsidiary 
investments. We apply a linear probability estimator. The dependent variable equals one if country i passes a tax 
hike in year t and zero otherwise. The independent variables are economic fluctuations (e.g., de Cos and Moral- 
Benito 2016) in country j measured at t −1. Supplementary Appendix Table A1 shows that among a large set of 

542                                                                                                                                                       De Vito et al. 
D

ow
nloaded from

 https://academ
ic.oup.com

/rof/article/29/2/531/7978928 by U
niversity of Bologna user on 06 O

ctober 2025

https://academic.oup.com/rof/article-lookup/doi/10.1093/rof/rfaf006#supplementary-data


3.2 Empirical specification
Our empirical setting focuses on subsidiaries in a non-tax-hike country. The appeal of 
studying firms in non-tax-hike countries is that the direct impact of tax hikes cannot ex
plain any investment response by local firms. Our goal is to compare the investment of a 
business subsidiary with exposure to tax hikes through a foreign entity in the same multi
national (“treated unit”) to the investment of other firms without such exposure (“control 
units”). Connecting this empirical design to our model and assuming a tax hike in country 
C, we effectively compare investment differences in country A between treated subsidiaries 
with a connection to C and control subsidiaries whose multinational group is not present 
in C. We choose other multinationals’ subsidiaries as the control group to account for dif
ferences between a multinational’s subsidiary and standalone domestic firms. This way, 
both the treated and control subsidiaries are part of an internal international network. We 
also require the parent countries of both the treated and the control units not to be subject 
to a tax policy change because shocks from the parent country could directly influence the 
subsidiary investment (Becker and Riedel 2012; Cravino and Levchenko 2017). Returning 
to the example above, we exclude all multinationals headquartered in country C. 
Therefore, in our setting, the tax shock comes directly and solely from a foreign subsidiary 
country within the multinational’s network. The tax shock can occur in either a down
stream or an upstream subsidiary.

We use a stacked DiD method to estimate the average treatment effect on changes in in
vestment. As the corporate tax changes are implemented in a staggered manner, later- 
treated groups could act as controls before their treatment, while earlier-treated groups 
could serve as controls after treatment. This feature could lead to biased estimates of treat
ment effects in staggered DiD designs with two-way fixed effect regressions (see, e.g., 
Cengiz et al. 2019; de Chaisemartin and D’Haultfœuille 2020; Barrios 2021; Callaway and 
Sant’Anna 2021; Sun and Abraham 2021). We follow Baker, Larcker, and Wang (2022)
and use stacked DiD estimation to overcome the above issues. The stacked DiD estimation 
proceeds as follows.

First, for each corporate tax hike, we create an event-specific cohort that includes 
subsidiaries with tax-hike exposure (treated subsidiaries) and subsidiaries with no ties to 
the tax hike within –3 and þ3 years around the tax-hike year. The latter are the “clean” 
controls. Second, we ensure that in our event-specific panel, each consisting of seven years 
centered around the tax hike, already-treated units (i.e., units subject to a relevant tax 
change during our sample period) never serve as controls in any of the subsequent events to 
avoid the heterogeneous treatment problem (Baker, Larcker, and Wang 2022). It is only 
possible that a later-treated unit serves as a control unit in an earlier event. We also require 
focal firms to come from countries with no other fiscal plans to avoid contemporaneous 

Table 1. Corporate tax hikes.  
This table reports the included exogenous corporate tax hikes in Europe over 2004–2017.

Country Years of tax hikes Tax hike intensity (% of GDP)

Austria 2011 0.19
Finland 2013 0.24
Ireland 2009 0.18
Italy 2007 0.12
Italy 2014 0.26
Portugal 2010 0.22
Spain 2012 0.38

economic determinants, none correlates with our tax hikes, supporting our underlying assumption that shocks 
in a source country (which we exploit) are exogenous-to-economic conditions in other foreign countries (where 
we run our subsidiary-level analyses).
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confounding shocks. Third, to compare firms with similar characteristics, we perform en
tropy balancing matching based on industry and observable firm covariates (i.e., total 
assets, sales growth, profitability, and cash holdings measured in the year before the 
shock). This procedure generates, for each treated firm, a sample of similar controls, based 
on which we perform the analyses. Note that a control unit may appear multiple times 
across events if it satisfies the “clean control” requirements. Finally, we stack all the event- 
specific datasets in relative time and perform the DiD estimation. Our estimation equa
tion is 

Investmenti;t;e ¼ αþ β � Tax hikei × Postt;eþ γ � Controlsi;t − 1;eþ λi;eþ δp;t;eþ μs;t;eþ ɛi;t;e;

(1) 

where the dependent variable is the investment of subsidiary i in year t of event e. The key 
variable of interest is the interaction term of Tax hike × Post. The variable Tax hike equals 
one for the treated subsidiary and zero otherwise. The indicator variable Post equals one 
after the tax-hike year and zero otherwise.

As noted by Cengiz et al. (2019) and Baker, Larcker, and Wang (2022), in stacked DiD 
regressions, it is crucial to interact fixed effects with event-specific indicators to simulate 
within-event estimation. Therefore, we include event-specific subsidiary fixed effects, λi;e, 
parent country–year fixed effects, δp;t;e, and subsidiary country–year fixed effects, μs;t;e. 
These event-specific fixed effects allow us to control for—for each of the events sepa
rately—determinants of investment that persist within subsidiaries and time-varying shocks 
that come from the parent and subsidiary countries (such as local demand shocks or eco
nomic prospects). In some specifications, we also control for more granular subsidiary 
country–year–industry fixed effects.23 With these fixed effects, we estimate treatment 
effects within a subsidiary country–industry and directly control for time-varying subsidi
ary industry factors that drive local investment. Because these fixed effects fully subsume 
the standalone estimates of Tax hike and Post, we only keep their interaction term (i.e., 
Tax hike × Post) in the regression. The control variables include subsidiary-level cash hold
ings, profitability, logarithm of asset size, and sales growth.24 We double cluster standard 
errors at the subsidiary–event and parent–event levels, the levels at which investment poli
cies are assigned. Therefore, our standard errors account for the possibility that investment 
changes in a given event may be correlated within a subsidiary and a parent firm.

We are mainly interested in the coefficient β. A negative estimate of β would support neg
ative spillover from foreign tax hikes due to production linkages. In contrast, the tax com
petition hypothesis would predict a positive β. In some tests, we replace the Tax hike 
indicator with a continuous measure of the tax hike intensity (percentage of the GDP) to es
timate the elasticity, which allows us to compare the effects to prior literature.

3.3 Data and summary statistics
We begin by collecting subsidiary-level data from 2004 to 2017. Our sample period thus 
begins 3 years before the first tax shock and ends 3 years following the last tax hike. 
Subsidiary data come from the Amadeus database published by Bureau van Dijk. Amadeus 
contains detailed financial and ownership data for a comprehensive sample of public and 
private firms. A key advantage of using Amadeus is that we are able to track the ownership 
structure between subsidiaries and their parent firms over time.25 Each subsidiary s is 

23 Subsidiary industry is classified based on the first-digit SIC code.
24 We do not control for leverage because leverage can be directly affected by tax hikes. Our results are 

unchanged if we control for subsidiary leverage.
25 All firms that file financial statements are covered by Amadeus. However, firm observations are periodi

cally deleted (typically every four years), and the ownership information is available only for the last reported 
date (Budd, Konings, and Slaughter 2005). We thus combine the yearly tapes of the datasets.

544                                                                                                                                                       De Vito et al. 
D

ow
nloaded from

 https://academ
ic.oup.com

/rof/article/29/2/531/7978928 by U
niversity of Bologna user on 06 O

ctober 2025



classified as part of multinational group p if p is a foreign ultimate owner that owns more 
than 50 percent of s. Focusing on the majority ownership, we ensure that the parent firm 
has sufficient voting rights to control the subsidiary.26 Following Bena, Dinc, and Erel 
(2022), we exclude firms in the financial industry, public administration, defense, educa
tion, health and social work, and other community, social, and personal service activities 
(two-digit NACE Rev 1.1 codes 65–67, 75, 80, 85, and 90–99). Sales, total assets, and 
cash holdings must be positive for each subsidiary–year.

We require both subsidiaries and parent firms to be incorporated and located in the 
European Union (EU) because these firms are subject to a similar regulatory environment. 
Our stacked DiD approach additionally requires focal firms to be located in countries 
where no major fiscal plans are implemented around the tax-hike years. As a result, we ex
clude country–years where a fiscal policy, such as public spending cuts and other tax epi
sodes, is in place. These stringent sampling criteria lead us to drop eight EU countries.27

The final sample consists of 3,049 unique firms (subsidiaries), with 173 unique treated 
firms and 2,876 unique matched control firms. Panel A of Table 2 gives an overview of the 
geographical distribution of the firms in our sample.28 Panel B reports the number of 
unique treated and control firms across events. We see that the sample of unique treated 
firms is not large, and, for some events, we only have very few (less than five) treated firms. 
We discuss the concern about (i) too few treated firms and (ii) a skewed distribution of 
treated firms across events in Section 4.3.5 and implement several robustness checks to ad
dress these issues. Panel C presents descriptive statistics for the key subsidiary characteris
tics. Our main dependent variable, Investment, is defined as the change in fixed assets 
before depreciation, scaled by the previous year’s total assets (e.g., Asker, Farre-Mensa, 
and Ljungqvist 2015; Jacob, Michaely, and M€uller 2019).29 To conserve space, the defini
tions for all the other variables are reported in Appendix A. Panel B shows that our sample 
characteristics are similar in the most important respects to those used in the literature. 
For example, investment has a mean of 0.042. A subsidiary’s cash holdings represent about 
13 percent of its total assets. The average profitability is 0.07. In the Supplementary 
Appendix Table A2, we report the summary statistics of the treated and matched (i.e., 
entropy-balanced) control units separately. We observe that most firm characteristics are 
similar between the treated and control groups after matching.

4. Spillover effect of tax hikes
4.1 Results
Table 3 presents the regression results from equation (1). We start with a model without 
control variables to avoid the issue of potentially endogenous control variables (e.g., 
Lechner 2008). The first column in Table 3 shows a negative point estimate of foreign tax 

26 Our empirical analysis is not sensitive to this threshold. When examining parent ownership of at least 75 
percent of the subsidiary shares, we find very similar results (see the Supplementary Appendix). Note that our 
identification is consistent with our model in Section 2 that the parent company is the majority owner of the 
subsidiaries.

27 Specifically, Denmark, Germany, Ireland, Italy, and Portugal are dropped because they do not meet the 
clean control criteria. For example, Denmark’s tax hike occurred in 2009, coinciding with the 7-year window of 
tax hike events in Austria (in 2011), Ireland (in 2009), Italy (in 2007), Portugal (in 2010), and Spain (in 2012). 
Moreover, Denmark cannot serve as a control country after 2009 because already-treated units should not be 
used as controls, leading us to exclude Denmark as a control group for other events such as the tax hikes in 
Finland (in 2013) and Italy (in 2014). Finally, we exclude Croatia, Greece, and Lithuania because we do not 
have treated observations in these countries.

28 Note that the number of firm–year observations in each country does not reflect the economic size of that 
country. This is because the number of firm–year observations is mainly driven by the treated and “clean con
trol” firm matches as described in the stacked data construction (Section 3.2).

29 We note that the Amadeus data do not include capital expenditures. Our proxy for investment uses 
pre-depreciation items to ensure that accounting write-downs are not responsible for our findings. To reduce the 
influence of outliers, all continuous variables are winsorized at the 1st and 99th percentiles. All values are con
verted into euros when applicable.
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Table 2. Descriptive statistics.  
This table describes the sample and provides summary statistics for the main variables used in the empirical 
tests. Panel A reports the geographical distribution of the sample subsidiary–years and parent–years in the 
stacked dataset. Panel B presents the number of unique treated and control firms across events. Panel C 
reports key subsidiary characteristics. The definitions of all the variables are in Appendix A.

Panel A: Country distribution

Parent countries (firm–year obs.) Subsidiary Countries (firm–year obs.)

Austria 572 Austria 21
Belgium 1,227 Belgium 491
Bulgaria 206 Bulgaria 55
Cyprus 3,246 Cyprus 0
Czech 7,296 Czech 9,852
Estonia 96 Estonia 2,410
Finland 598 Finland 920
France 622 France 3,279
Hungary 1,334 Hungary 632
Latvia 604 Latvia 0
Luxembourg 2,681 Luxembourg 0
Malta 316 Malta 0
Netherlands 7,053 Netherlands 10
Poland 2,179 Poland 6,115
Romania 14 Romania 380
Slovakia 2,558 Slovakia 11,009
Slovenia 299 Slovenia 670
Spain 270 Spain 331
Sweden 4,392 Sweden 278
UK 3,124 UK 2,234

Total 38,687 38,687

Panel B: Event distribution

Event (tax hike) Event year Unique # treated firms Unique # control firms % treated firms

Italy 2007 142 1,711 7.7
Ireland 2009 15 1,226 1.2
Portugal 2010 5 929 0.5
Austria 2011 1 550 0.2
Spain 2012 4 945 0.4
Finland 2013 4 523 0.8
Italy 2014 2 555 0.4

Across all events: 173 2,876 5.7

Panel C: Summary statistics

N Mean Std. Dev. 25th Median 75th

Subsidiary-level variables:
Investment 38,687 0.0417 0.1708 0.0000 0.0165 0.0608
Net investment 38,687 0.0029 0.1593 −0.0314 −0.0043 0.0208
Capital intensity 38,687 0.2695 0.2877 0.0389 0.1686 0.4322
Size 38,687 15.2210 2.3269 13.7713 14.7662 16.0011
Cash 38,687 0.1321 0.1558 0.0211 0.0729 0.1848
Sales growth 38,687 0.0708 0.6569 −0.1348 0.0291 0.1939
Profitability 38,687 0.0697 0.1764 0.0072 0.0600 0.1465
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hikes, which is statistically significant at the 1 percent level. This finding is consistent with 
a negative spillover effect. In column 2, we add subsidiary country–year–industry fixed 
effects. With these fixed effects, the estimate on Tax hike × Post can be interpreted as cap
turing the difference in investment between the treated and control firms in the same sub
sidiary country and industry in a given year. We see that the results barely change. 
Columns 3 and 4 report the full model that includes subsidiary-level control variables. We 
find an estimate of β¼ −0:05 in column 3, statistically significant at the 1 percent level. 
This indicates that exposure to foreign tax hikes leads to an investment cut of 5 percentage 
points relative to the control subsidiaries. These findings are consistent with an average 
negative spillover effect due to within-firm production linkages (in contrast to the tax com
petition prediction).

Because regressions 1–4 are estimated with a treatment indicator independent of treat
ment intensity, we cannot determine the precise magnitude of tax elasticity. To obtain a 
readily interpretable economic effect, we run an estimation using the intensity of the tax 
hike instead of the indicator variable. We measure the intensity by calculating the increased 
tax revenue scaled by the (tax-hike) country’s GDP in the previous year. This measure is 
commonly used in public finance literature (e.g., Romer and Romer 2010; Devries et al. 
2011; Alesina et al. 2015a; Alesina, Favero, and Giavazzi 2015b) and allows us to quantify 
the impact of tax hikes in two forms: increased tax rates and widened tax bases to which 
the tax rates are applied.

Columns 5 and 6 report the results. In the full model with subsidiary country–year–in
dustry fixed effects (column 6), the point estimate is β¼ − 0:221, significant at the 5 per
cent level. This estimate translates into an elasticity of –0.5, which implies that a 1 percent 

Table 3. Tax-hike spillover.  
This table reports results from ordinary least squares (OLS) regressions of subsidiary investment, using the 
sample described in Section 3.2. The dependent variable is subsidiary investment. Columns 1 through 4 use 
a dummy variable, Tax hike, to indicate subsidiaries that are linked to a foreign tax-hike country. In columns 5 
and 6, we measure the intensity of corporate tax hikes as the increase of tax revenue relative to the country’s 
lagged GDP. The definitions for all the variables are in Appendix A. Standard errors are double clustered by 
parent–event and by subsidiary–event, and are reported in parentheses. ���, ��, and � denote statistical 
significance at the 1 percent, 5 percent, and 10 percent levels, respectively.

Investment

1 2 3 4 5 6

Tax hike × Post −0.049��� −0.032�� −0.050��� −0.031��
(0.017) (0.014) (0.017) (0.014)

Tax-hike intensity × Post −0.225�� −0.221��
(0.099) (0.099)

Profitability 0.077�� 0.086��� 0.085���
(0.032) (0.028) (0.028)

Cash 0.201��� 0.203��� 0.204���
(0.031) (0.031) (0.031)

Size −0.089��� −0.087��� −0.087���
(0.010) (0.010) (0.010)

Sales growth 0.041��� 0.043��� 0.043���
(0.011) (0.011) (0.011)

N 38,687 38,687 38,687 38,687 38,687 38,687
Subsidiary FE Yes Yes Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes Yes Yes
Subsidiary country–Year FE Yes No Yes No No No
Sub. country–Ind.-Year FE No Yes No Yes Yes Yes
Adjusted R2 0.422 0.503 0.459 0.536 0.503 0.536
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change in the tax-hike intensity would lead to a drop of 0.5 percent in investment.30 To get 
a sense of this magnitude, we can compare our estimate of foreign tax hike spillover to the 
direct impact of a domestic tax hike on local investment. In Supplementary Appendix 
Table A3, we estimate a model that regresses subsidiary investment on a domestic tax hike 
intensity.31 Unsurprisingly, we find that domestic corporate tax hikes significantly reduce 
domestic investment. The direct tax elasticity is –1.2 based on our estimate.32 Thus, consis
tent with the notion that spillover effects tend to be smaller than direct effects, the impact 
of a foreign tax hike is weaker than that of a domestic tax change. Nevertheless, the spill
over is still economically meaningful with an elasticity of –0.5. Moreover, in our case, the 
relative magnitude of the spillover effect to the direct effect is comparable to the relative 
magnitude of spillover to direct effects in Giroud and Rauh (2019).

Before exploring the robustness of our main findings, we note that the coefficients on the 
control variables yield results that are in line with the results from previous literature. For 
instance, as in Becker, Jacob, and Jacob (2013), sales growth is positively related to invest
ment. As in Malmendier and Tate (2005), investment is higher for cash-rich firms.

4.2 Parallel trends and dynamic investment responses
As in any DiD design, we assume that pre-shock parallel trends hold. In other words, in the 
absence of the tax hike, the difference in investment between the treated and control groups 
is constant over time (Bertrand, Duflo, and Mullainathan 2004). While testing for ex-post 
counterfactual parallel trends is inheritably infeasible, we assess the dynamics of the spill
over effect. By doing so, we evaluate whether contemporaneous unobserved trends other 
than tax hikes confound the treatment effect of interest. Moreover, we also test for the in
vestment dynamics after the respective tax hike. To examine parallel pre-trends and the 
post-shock investment dynamics, we augment equation (1) with a set of time indicators 
that interacted with the treated dummy variable. We denote these interactions 
Taxhike × Posttþn, where n 2 ½− 3; þ3�. We then plot the cumulative investment response 
(i.e., the estimate of Taxhike × Posttþn) each year around the tax hike, where the year 
before the tax hike (t − 1) is the benchmark year. Figure 2 plots the respective coeffi
cient estimates.

A few observations are worth noting. First, we observe a relatively stable investment 
trend between the treated and control subsidiaries. In other words, the treated and control 
groups followed a similar trend prior to the introduction of the tax hike. Second, we find a 
decrease in investment in treated (relative to control) firms around tþ1. This pattern sug
gests that the investment cut becomes significant one year after the policy takes effect and 
remains significant until at least year tþ2. By the third year after the tax hike, treated firms 
gradually return to their pre-shock investment levels as they likely restructure production 
allocation after the tax hike. For example, multinationals could partially adjust transfer 
prices to weaken the effect of production linkages and reduce exposure to a higher tax bur
den by one of their subsidiaries. In our context, a 3-year timeframe seems reasonable for 
such an adjustment. However, we cannot rule out other possibilities, such as a lack of sta
tistical power, that may explain the insignificant investment effect at tþ3.

30 The elasticity is defined as ðdy=dxÞ× ðx=yÞ following the standard in the tax literature (e.g., Faccio and Xu 
2015; De Vito and Jacob 2023). We calculate the elasticity as follows: we multiply the marginal effect of the tax 
hike in column 6 by the mean of tax-hike intensity to obtain 0.022. We then divide this magnitude by the aver
age investment level of 0.042 to obtain the elasticity of 0.5.

31 In these regressions, we use a stacked event sample constructed following the same procedure as described 
in Section 3.2. The model is specified based on equation (1), with the key independent variable, Tax hike × Post, 
replaced by subsidiary country (i.e., domestic) tax hike intensity.

32 The negative impact of tax hikes or fiscal consolidation on domestic investment is consistent with the 
results found in Alesina et al. (2002), Guajardo et al. (2014), and Jorda and Taylor (2016). It is also in line with 
our theoretical model. Our estimate for the domestic elasticity is largely in line with prior studies, see Hassett 
and Glenn Hubbard (2002) for a survey.
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4.3 Robustness and supplemental tests
4.3.1 Stable unit treatment value assumption
Our DiD estimation relies on the stable unit treatment value assumption (SUTVA), which 
requires the control group to be unaffected by the foreign tax shock. The SUTVA might be 
violated if, for example, control firms take on the opportunity to raise investment vis-�a-vis 
the treated group. If this occurs, the estimate of β in equation (1) will be biased upward, 
leading us to overstate the true spillover effect. To address this concern, we follow the ap
proach proposed by Berg, Reisinger, and Streitz (2021). These authors suggest a spillover 
model in which econometricians control for potential interactions between the treated and 
control groups in DiD regressions. Specifically, we augment the baseline regression and es
timate the following equation: 

Investmenti;t;e ¼ αþ β � Tax hikei × Postt;eþ η � �Dtax� hike × Tax hikei × Postt;e

þ θ � �Dtax� hike × ð1 − Tax hikei × Postt;eÞ

þ γ � Controlsi;t − 1;eþ λi;eþ δp;t;eþ μs;t;eþ ɛi;t;e

(2) 

In this model, subsidiary investment depends on its own treatment status, captured by 
Taxhike × Post, as well as on the fraction of treated firms (i.e., firms subject to a foreign 
tax hike) in the subsidiary country–industry, �Dtax� hike.

33 The existence of a “ �D-effect” 
implies that SUTVA is violated because subsidiary investment also depends on the treat
ment status of other firms in the same country–industry. Because �D may affect treated and 
control units differently, we interact �D with Tax hike × Post and with ð1− Tax 
hike × Post). Intuitively, a significant estimate of �D × Tax hike × Post (or �D × ð1− Tax 

Figure 2. Cumulative changes in investment. 
This figure plots the cumulative difference in investment between the treated subsidiaries and control subsidiaries 
from year t −3 to tþ3. Treated subsidiaries are those whose multinational group has a subsidiary in a country 
experiencing a corporate tax hike that year. Control subsidiaries are those whose multinational group does not have a 
subsidiary in a country experiencing tax hikes that year. We estimate the cumulative treatment effects using the 
regression specified in equation (1) with firm controls. The connected line indicates the 95% confidence interval.

33 �Dtax� hike is the fraction of subsidiaries subject to the foreign tax hike in the subsidiary’s one-digit SIC in
dustry in the year before the treatment. Our results are robust to the value-weighted average using the share of 
subsidiary investment as weight. Following Berg et al. (2021), we exclude firm i itself in constructing �D. We also 
do not include subsidiary country–industry–year dummies in the model.
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hike × Post)) indicates a heterogeneous “ �D-effect” on treated (or control) units. In other 
words, if we find a significant estimate of η or θ, our baseline estimation would be biased 
because the SUTVA does not hold.

The results in Panel A of Table 4 show that our conclusion about negative investment 
spillover is robust to Berg, Reisinger, and Streitz’s (2021) correction procedure. The inter
action terms between �D and treated (or control) dummies are statistically insignificant, in
dicating that the SUTVA likely holds in our setting. Moreover, the economic magnitudes of 
the estimates are small when considering the means and standard deviations of �D.34 

Importantly, our DiD coefficient on Tax hike × Post remains highly statistically significant, 
with magnitudes similar to the baseline estimates.

4.3.2 Alternative measures of investment
Another concern is that investment of private subsidiaries is measured with noise because 
Amadeus does not provide data on actual capital expenditures. In Panel B of Table 4, we 
assess the robustness of our results by replacing the dependent variable with alternative 
definitions of investment. In the first two columns, we examine capital intensity, defined as 
the ratio of fixed assets to (lagged) total assets. In columns 3 and 4, we focus on net invest
ment, defined as the change in fixed assets from t −1 to t scaled by total assets in t −1. The 
results show that the effects of foreign tax hikes are robust to these alternative invest
ment measures.

4.3.3 Economic crisis and contemporaneous non-tax policy changes
Next, we address the concern that confounding events, such as contemporaneous economic 
shocks in foreign countries might drive our results. To capture the potential transmissions 
of economic or banking crises, we estimate equation (1) by including an indicator (0/1) for 
economic or banking crises in the foreign country to which a subsidiary is connected. We 
define a country as being in crisis if its real GDP growth rate is more than 2 SDs below its 
long-run average (Bena, Dinc, and Erel 2022). The first two columns of Panel C show that 
our results are robust in controlling for foreign economic crises. However, we note that our 
measures of economic crisis are noisy and subject to measurement errors. Therefore, these 
results should be interpreted with caution. In columns 3 and 4, we control for banking cri
ses (as in Laeven and Valencia 2018). We see that our baseline findings remain.

We also consider other confounding policy changes, such as concurrent product market 
liberalizations or labor law reforms. Following Duval et al. (2018), we control for major la
bor and product market reforms. The results (shown in Panel D of Table 4) suggest that 
our baseline findings are robust to controlling for these contemporaneous events.35

4.3.4 Importance of foreign subsidiaries
We consider differences in exposure to foreign tax hikes across firms. As implied by our 
model in Section 2, the importance of the subsidiary located in the tax-hike country 
impacts the strength of spillover. For example, when a subsidiary in a foreign country gen
erates negligible revenues for the multinational, its ability to propagate a corporate tax 
hike is limited. To investigate whether our results are driven by important subsidiaries, in 
Panel E of Table 4, we exclude observations where the tax hike stems from a less important 
subsidiary country. We define unimportant subsidiaries as those whose assets (columns 1 
and 2) or sales (columns 3 and 4) are below the bottom quartile within the multinational. 
We observe that the estimated magnitude of the spillover effect increases (in absolute value) 

34 �D has a mean of 0.02 and a standard deviation of 0.04. The interpretation of this statistically insignificant 
coefficient is equivalent to a 0.98 percent increase in investment for a one-standard-deviation increase in the 
fraction of other treated firms in the economy. This magnitude is economically small.

35 We do not tabulate the coefficient estimates on the confounding events (dummies). For the full model in
cluding the estimates on the confounding events, please refer to Supplementary Appendix Table A4, Panel I. 
There, we control for all confounding events and crises in the same regression. The results remain consistent.
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Table 4. Robustness tests.  
This table reports robustness tests of the results reported in Table 3. Panel A examines the SUTVA using 
Berg et al. (2021) procedure. Panel B uses alternative measures of investment, including capital intensity 
(columns 1 and 2) and net investment (columns 3 and 4). In Panel C, we control for economic crises and 
banking crises. Panel D controls for product market reforms and labor reforms. In Panel E, we exclude tax- 
hike subsidiaries with below-bottom quartile sales or assets within the multinational. Panel F explores early 
(i.e., pre-2010) tax hikes and late (i.e., post-2010) events. Control variables are the same as those in Table 3. 
Standard errors are double clustered by parent–event and by subsidiary–event, and are reported in 
parentheses. ���, ��, and � to denote statistical significance at the 1 percent, 5 percent, and 10 percent 
levels, respectively.

Panel A: SUTVA (spillover models as in Berg et al. (2021))

1 2

Tax hike × Post −0.055��� −0.054���
(0.020) (0.020)

�Dtax� hike × Tax hike × Post 0.252 0.265
(0.164) (0.175)

�Dtax� hike × ð1 − Tax hike × Post) 0.029
(0.128)

N 38,687 38,687
Controls as in Table 3 Yes Yes
Subsidiary FE Yes Yes
Subsidiary country–Year FE Yes Yes
Parent country–Year FE Yes Yes
Adjusted R2 0.315 0.315

Panel B: Alternative measures of investment

Capital intensity Net investment

1 2 3 4

Tax hike × Post −0.049��� −0.050��� −0.031�� −0.028��
(0.018) (0.018) (0.014) (0.014)

N 38,687 38,687 38,687 38,687
Controls as in Table 3 No Yes No Yes
Subsidiary FE Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes
Adjusted R2 0.764 0.769 0.479 0.511

Panel C: Controlling for economic and banking crises

Control for economic crisis Control for banking crisis

1 2 3 4

Tax hike × Post −0.033�� −0.030�� −0.035�� −0.032��
(0.015) (0.015) (0.015) (0.015)

N 38,687 38,687 38,687 38,687
Controls as in Table 3 No Yes No Yes
Subsidiary FE Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes

(continued)
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Table 4. (continued)

Panel C: Controlling for economic and banking crises

Control for economic crisis Control for banking crisis

1 2 3 4

Parent country–Year FE Yes Yes Yes Yes
Adjusted R2 0.504 0.535 0.504 0.535

Panel D: Controlling for other confounding events

Control for product market reforms Control for labor market reforms

1 2 3 4

Tax hike × Post −0.032�� −0.029�� −0.036�� −0.033��
(0.015) (0.015) (0.014) (0.015)

N 38,687 38,687 38,687 38,687
Controls as in Table 3 No Yes No Yes
Subsidiary FE Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes
Adjusted R2 0.503 0.535 0.505 0.536

Panel E: Excluding unimportant tax-hike subsidiaries

Excluding subsidiaries with 
below-bottom quartile assets

Excluding subsidiaries with  
below-bottom quartile sales

1 2 3 4

Tax hike × Post −0.050��� −0.049��� −0.045�� −0.046��
(0.018) (0.018) (0.019) (0.019)

N 29,622 29,622 30,375 30,375
Controls as in Table 3 No Yes No Yes
Subsidiary FE Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes
Adjusted R2 0.462 0.504 0.427 0.460

Panel F: Tests on early versus late tax hikes

Pre-2010 tax hikes:  
Italy 2007 and Ireland 2009

Post-2010 tax hikes:  
Excluding Italy 2007 and Ireland 2009

1 2 3 4

Tax hike × Post −0.032�� −0.031�� −0.046�� −0.038�
(0.015) (0.015) (0.022) (0.023)

N 16,883 16,883 21,804 21,804
Controls as in Table 3 No Yes No Yes
Subsidiary FE Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes
Adjusted R2 0.487 0.520 0.522 0.566
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from –3.1 percent (column 4 of Table 3) to –4.8 percent (column 2 of Table 4 Panel E) or 
–4.6 percent (column 4 of Table 4 Panel E), depending on the definition of unimportant 
subsidiaries. When we run regressions with the subsample of tax hikes in less important 
subsidiaries (see Supplementary Appendix Table A4), the spillover effect is statistically 
insignificant.

4.3.5 Addressing concerns about a small sample of treated firms
By using the staggered implementation of tax hikes, our DiD regression mitigates the con
cern that unobserved shocks surrounding a single event cause the observed outcome. 
However, by constructing stacked event panels with clean treatment and controls, we inevi
tably lose observations of treated subsidiaries in the later events. For example, consider a 
French subsidiary connected to Italian and Portuguese subsidiaries. Initially, when Italy 
first raised its corporate tax in 2007, this French subsidiary was considered a treated unit 
(i.e., exposed to the Italian tax hike). However, when Portugal introduced a tax hike in 
2010, the same French subsidiary no longer qualified as a treated unit. This is because 
France implemented its fiscal consolidation policy, namely the spending cuts in the 
Stability Program from 2011 to 2014, which coincided with the Portuguese tax hike event 
window. As a result, we drop the French subsidiary from our Portuguese event sample to 
maintain clean treatment. As a tradeoff, we lose treated firms for this later event. This 
results in an arguably small and also skewed sample of treated firms.

Since several major EU countries underwent fiscal consolidations after 2010 (Alesina, 
Favero, and Giavazzi 2019a) and we exclude observations associated with these confound
ing fiscal events (as outlined in Section 3.2), we obtain a lower variation in treatment status 
in the subsequent events: in our first Italian tax hike of 2007, about 8 percent of subsidiar
ies are treated, while the percentage of treated subsidiaries decreases to 0.4 percent in the 
last event, the Italian tax hike of 2014.

To check whether our results are driven by earlier or later tax hikes, in Panel F of  
Table 4, we run stacked DiD regressions for the early events, that is, the tax hikes before 
2010 (i.e., Italy 2007 and Ireland 2009), and for the subsequent events separately. We find 
that the negative spillover effect is identified in both early and later events. This evidence 
alleviates the concern that only “large” events, such as the first Italian and Irish shocks, 
drive the results. At the same time, the results indicate that our findings are not driven by 
post-2010 events where we observe only very few treated firms per event.

Additionally, we address the concern that, by constructing clean treated and control 
groups, we introduce a selection bias, namely that we drop potential observations that 
would otherwise be included in the sample. To achieve this, we conduct regressions using 
less stringent criteria for selecting treated and control firms. Specifically, we include firms 
from countries undergoing fiscal consolidation, such as the French subsidiary connected to 
Portugal in 2010, as illustrated in the above example. As a result, we obtain a larger sample 
with a set of 845 unique treated firms. The results in Supplementary Appendix Table A4 
show that our conclusion about a negative spillover effect remains unchanged. In a further 
step, we exclude the two dominant shocks—namely the 2007 Italian and 2009 Irish tax 
hikes—from this larger sample. This results in a sample of events with fewer treated obser
vations by event. We continue to find evidence of a negative cross-border spillover effect, 
suggesting that our findings are not solely driven by these large events.

4.3.6 Exploring tax cuts
We next examine tax cuts using a stacked DiD approach. Given that our theory posits a 
symmetric effect for tax hikes and tax cuts, we expect increased investment if taxes are re
duced in another subsidiary connected through production linkages. However, unlike our 
main analyses, this test should be interpreted cautiously due to the potential endogeneity of 
tax cuts. Considering this caveat, we explore corporate tax rate cuts of at least two 
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percentage points in our sample countries. We apply the same sample selection criteria as 
before but use an event window of five years centered around the reform year. Specifically, 
we study the tax cuts in Germany (2008), Italy (2008), Sweden (2009), Sweden (2013), 
and the UK (2008).36 Our regression specification is based on equation (1) and examines 
411 (4,603) unique treated (control) firms across events.

The results of tax cut spillovers are reported in Table 5. All estimates of the treatment ef
fect are positive and statistically significant. The positive sign of the estimates is consistent 
with our theory. The economic magnitude of the estimate in column 6 suggests an elasticity 
of –0.22, which is smaller than our baseline estimate of –0.5 for tax hikes but still economi
cally meaningful. Again, we acknowledge a limitation of this test, namely the absence of 
exogenous tax cuts in our sample. Future research could explore exogenous tax cuts to test 
for spillovers of corporate tax cuts in more rigorous settings.

4.3.7 Other robustness tests
We report further robustness tests in the Supplementary Appendix Table A4. In these tests, we 
(i) perform sensitivity checks using alternative (and more stringent) matching criteria, (ii) con
sider time series autocorrelation in investment by controlling for lagged investment (Bloom, 
Bond, and Van Reenen 2007), (iii) use an alternative ownership threshold in the subsidiary 
firm, (iv) consider various fixed effects without interactions with event indicators, (v) explore 
whether a multinational’s tax haven operations affect the main findings, and (vi) cluster stan
dard errors in alternative ways. Our main conclusion remains unaffected.

5. Mechanisms: production linkage versus tax competition
The preceding empirical results support the notion of negative spillover effects on domestic 
investment due to exposure to foreign tax hikes. When interpreting these results through 
the lens of the model in Section 2, one implication is that the production linkage channel 
outweighs the effect of tax competition. In this section, we circle back to the theoretical 
predictions and link our findings in Section 4 to the mechanisms of production linkages 
and tax competition. We test the importance of the former by examining cases where the 
tax hike occurs in either downstream or upstream subsidiary. We evaluate the tax competi
tion channel by examining heterogeneous investment responses across tradable and non- 
tradable industries. In a supplemental test, we also test the conjecture from our model that 
the strength of the spillover depends on a firm’s ability to pass the tax burden 
onto customers.

5.1 The role of production linkages
Our model in Section 2 can be given a reduced-form presentation and used to estimate the 
role of intra-firm production linkage. Econometrically, we estimate the following equa
tions, which are based on the comparison of the different cases in Section 2.3: 

Investmenti;t;e ¼ αþ βU!D � Tax hikei × Postt;e × LinkU!D
i;t;e þ η � Tax hikei × Postt;e

þ θ � LinkU!D
i;t;e þ ξ � Tax hikei × LinkU!D

i;t;e þ π � Postt;e × LinkU!D
i;t;e

þ γ � Controlsi;t − 1;eþ λi;eþ δp;t;eþ μs;t;eþ ɛi;t;e

(3) 

36 Note that we use an event window of 5 years in this test due to the frequency of tax cut events, which often 
occur in close proximity to each other. If we were to extend the event window to seven years, we would be left 
with only two tax cuts after applying the strict sampling criteria as described in Section 3.2.

554                                                                                                                                                       De Vito et al. 
D

ow
nloaded from

 https://academ
ic.oup.com

/rof/article/29/2/531/7978928 by U
niversity of Bologna user on 06 O

ctober 2025

https://academic.oup.com/rof/article-lookup/doi/10.1093/rof/rfaf006#supplementary-data


Investmenti;t;e ¼ αþ βD!U � Tax hikei × Postt;e × LinkD!U
i;t;e þ η � Tax hikei × Postt;e

þ θ � LinkD!U
i;t;e þ ξ � Tax hikei × LinkD!U

i;t;e þ π � Postt;e × LinkD!U
i;t;e

þ γ � Controlsi;t − 1;eþ λi;eþ δp;t;eþ μs;t;eþ ɛi;t;e

(4) 

where Link flags the production linkage of subsidiary i to another subsidiary located in a 
foreign tax-hike country (in t). We differentiate two cases: The variable LinkU!D captures 
the case where a tax hike occurs upstream (U), while the investment is measured down
stream (D). Likewise, LinkD!U captures the case where a tax hike occurs downstream (D), 
while the investment is measured upstream (U). The specifications are otherwise similar to 
those in equation (1).

We are mainly interested in βU!D and βD!U. Negative estimates of β would support the 
production linkage channel, which predicts a greater investment cut when a subsidiary’s 
supplier (or customer) is subject to a tax hike. In the case of a downstream tax hike, the 
sign and magnitude of βD!U depend on whether there is a transfer pricing effect that might 

Table 5. Tax-cut spillover.  
This table examines the spillover effect of tax cuts emanating from a foreign country. We use OLS 
regressions with the specification outlined in equation (1). Tax cut events come from the KPMG corporate tax 
rate guide (https://kpmg.com/sg/en/home/services/tax/tax-tools-and-resources/tax-rates-online/corporate-tax- 
rates-table.html) and include: Germany in 2008, Italy in 2008, Sweden in 2009, Sweden in 2013, and the UK 
in 2008. We apply the same sampling criteria as described in Section 3.2 and estimate the stacked DiD with a 
[−2,þ2] event window (Cengiz et al. 2019; Baker et al. 2022). The dependent variable is subsidiary 
investment. Tax cut is a dummy variable that equals one if the subsidiary is connected to a foreign tax cut 
country via its internal subsidiary network and zero otherwise. Tax cut intensity is the corporate tax rate in the 
tax-cut country in year t. Post is an indicator variable that equals one for years after the foreign tax cut 
exposure and zero otherwise. The definitions for all the variables are in Appendix A. Standard errors are 
double clustered by parent–event and by subsidiary–event, and are reported in parentheses. ���, ��, and �

denote statistical significance at the 1 percent, 5 percent, and 10 percent levels, respectively.

Investment

1 2 3 4 5 6

Tax cut × Post 0.075� 0.074� 0.069� 0.092��
(0.042) (0.039) (0.042) (0.045)

Tax cut intensity × Post 0.264� 0.329��
(0.140) (0.164)

Profitability 0.212��� 0.266��� 0.266���
(0.052) (0.053) (0.053)

Cash 0.112� 0.119� 0.119�
(0.061) (0.062) (0.062)

Size −0.284��� −0.299��� −0.299���
(0.048) (0.040) (0.040)

Sales growth 0.075��� 0.082��� 0.082���
(0.025) (0.025) (0.025)

N 33,797 33,797 33,797 33,797 33,797 33,797
Subsidiary FE Yes Yes Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes Yes Yes
Sub. country–Year FE Yes No Yes No No No
Sub. country–Industry–Year FE No Yes No Yes Yes Yes
Adjusted R2 0.244 0.313 0.250 0.376 0.313 0.376
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counteract the marginal return effect.37 Following this reasoning, the production link chan
nel suggests that it is theoretically plausible that βU!D<βD!U.

A challenge we face is that Amadeus data do not provide information on inter-subsidiary 
shipments. Thus, we must proxy for such relations using the input–output matrix at the 
country–industry level (e.g., Lemelin 1982; Matsusaka 1996; Fan and Goyal 2006; Bena 
and Ortiz-Molina 2013; Bena, Dinc, and Erel 2022). For example, consider the shipment 
of chemical products from Finland to Austria. Suppose that, in the aggregate, these chemi
cal products are imported as the main inputs for downstream Austrian agricultural produc
tion. Thus, in our sample, if we observe a Finnish subsidiary in the chemical production 
industry and an Austrian subsidiary in the agricultural sector, we assume that the Austrian 
subsidiary is a downstream customer of the Finnish supplier.

We collect country–industry pairwise input–output tables from the OECD. These tables 
allow us to identify, for example, the dollar amount of inputs required from industry u 
(e.g., chemical products) in country C (e.g., Finland) for each dollar of output produced in 
industry d of country A (e.g., agricultural goods in Austria). To account for indirect supply 
chain effects, we follow the literature (e.g., Miller and Blair 2009, Ch. 2) and use the 
Leontief inverse matrix, which gives the total required inputs for $1 of output for each 
country–industry pair. Finally, we define a subsidiary in industry d of country A as a down
stream customer (upstream supplier) of a peer subsidiary in industry u of country C if the 
required supply (purchase) from country–industry fC;ug to fA;dg is in the top decile in 
the annual input–output distribution (as in Bena, Dinc, and Erel 2022).

Table 6 reports the results for the production linkages. We begin with downstream prop
agation: in columns 1 and 2, the variable LinkU!D indicates that the subsidiary is a down
stream customer of the subsidiary located in a tax-hike country. The coefficient estimate 
on the triple interaction term, βU!D, is negative and significant, suggesting a greater down
stream transmission of tax hikes from the supplier country to the customer subsidiary. This 
result is consistent with the production linkage channel outlined in Section 2.3: heavily 
taxed upstream profits reduce the marginal profitability in the downstream subsidiaries, 
dominating any potential positive spillover effects generated by tax competition.

In columns 3 and 4, we examine potential upstream propagation. The variable LinkD!U 

in these models flags cases in which the local subsidiary is a supplier exposed to a foreign 
tax hike in a downstream customer. In contrast to the preceding case, the interaction term 
is insignificant. These findings suggest that spillover driven by corporate tax hikes repre
sents a harder hit for downstream investment than upstream investment. The insignificant 
upstream tax hike propagation implies a substantial transfer pricing effect that mitigates 
the lower return in the upstream subsidiary. Intuitively, when the intra-firm transfer price 
(which we do not directly observe) is set sufficiently high, the return on investment in the 
downstream subsidiary is shifted to and taxed in the upstream subsidiary. Consequently, 
the downstream subsidiary is effectively less exposed to the tax hike, muting the produc
tion linkage channel. It is worth mentioning that these findings echo the argument of 
Briganti, Favero, and Karamysheva (2018) that tax hikes are primarily supply shocks that 
transmit downstream. The last two columns of Table 6 include both sets of linkage varia
bles in the same regression. The estimates of βU!D and βD!U mirror the preceding find
ings. Overall, these results corroborate the role of within-firm production linkages as a 
channel for transmitting foreign tax hikes.

37 Note that these effects arise in our model despite the assumption of a single arm’s-length transfer price. 
This is because the arm’s-length transfer price still allocates profits across subsidiaries in strict accordance with 
the OECD transfer pricing guidelines. Moreover, even with the assumption of a single arm’s-length transfer 
price, there is variation in the transfer pricing effect across firms because this effect depends on transfer pricing 
volume. For example, a more vertically integrated firm has a higher arm’s length trading volume subject to inter
nal transfer pricing than a less vertically integrated firm.
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5.2 Assessing the tax competition channel: evidence from tradable versus 
non-tradable sectors
Next, we assess the role of the tax competition channel. While the heterogeneous spillover 
effects generated by upstream versus downstream tax hikes are informative about the pro
duction linkage channel, they do not isolate the tax competition channel. To the extent 
that some industries have limited production linkages, we expect that the tax competition 
channel will dominate in these industries, resulting in positive spillover. To isolate the tax 
competition channel, we thus consider non-tradable sectors. A prominent feature of these 
sectors is that their investment opportunities are confined to a local geographical area, as 
firms rely mostly on local supplies and consumer demand (e.g., restaurants or grocery 
stores). Given that production linkages are immaterial, tax competition will likely prevail 
and outweigh the production linkage channel. Thus, domestic investment is expected to in
crease in response to a foreign tax hike because higher foreign taxes make local investment 
more attractive.

To test these predictions, we split our sample of subsidiaries into tradable and non- 
tradable sectors, following Bernstein et al. (2019). A non-tradable business is defined as 
one that operates in the construction, retail trade, hotel, or restaurant industry. As an alter
native way of defining non-tradable businesses, we also use the classification of OECD 
(2018 b). Our empirical specification is based on equation (1).

Panel A of Table 7 reports the results. In the first two columns, we find that subsidiaries 
in a non-tradable sector increase investment when their peer foreign subsidiaries are subject 
to a corporate tax hike. This shift in investment is consistent with the tax competition 
channel where the parent group reallocates capital to a subsidiary facing relatively lower 

Table 6. Production linkage and tax hike spillover.  
This table tests production linkage among subsidiaries as a channel of investment spillover. The dependent 
variable is subsidiary investment. Columns 1 and 2 examine downstream linkage, where the variable link 
indicates whether the subsidiary is a downstream customer of the tax-hike country. Columns 3 and 4 
examine upstream linkage, where the variable link indicates whether the subsidiary is an upstream supplier 
of the tax-hike country. Columns 5 and 6 include both sets of production linkages in the same regression. The 
variable definitions appear in Appendix A. Standard errors are double clustered by parent–event and by 
subsidiary–event and are reported in parentheses. ���, ��, and � denote statistical significance at the 1 
percent, 5 percent, and 10 percent levels, respectively.

Investment

Tax hike in … Upstream supplier Downstream customer Both

1 2 3 4 5 6

βU!D : Tax hike × Post × −0.232��� −0.206��� −0.264��� −0.251���
Link U!D (0.048) (0.049) (0.068) (0.069)
βD!U : Tax hike × Post × 0.003 0.019 0.013 0.029
Link D!U (0.061) (0.060) (0.065) (0.064)
Tax hike × Post −0.030�� −0.029�� −0.031�� −0.032�� −0.030�� −0.031��

(0.015) (0.014) (0.015) (0.015) (0.015) (0.015)

N 38,687 38,687 38,687 38,687 38,687 38,687
Controls as in Table 3 No Yes No Yes No Yes
Pairwise interaction terms Yes Yes Yes Yes Yes Yes
Subsidiary FE Yes Yes Yes Yes Yes Yes
Sub. country–Ind.–Year FE Yes Yes Yes Yes Yes Yes
Parent country–Year FE Yes Yes Yes Yes Yes Yes
Adjusted R2 0.504 0.536 0.504 0.536 0.505 0.537
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taxation. In contrast, and consistent with our previous findings in Section 4, columns 3 and 
4 show negative tax hike spillovers to tradable peer subsidiaries. In this subsample, the re
gression estimates mirror those in Table 3, suggesting that tradable sectors drive the main 
results in our baseline specification. In columns 5 to 8, we investigate the robustness of 
these findings by employing the measure of non-tradable sectors of the OECD (2018 b). 
The conclusions remain consistent.

Overall, the results confirm our theoretical predictions and reinforce the production link
age (tax competition) channel as the mechanism underlying the negative (positive) 

Table 7. Tradable versus non-tradable sectors.  
Panel A tests investment spillover for tradable and non-tradable sectors separately. The dependent variable is 
subsidiary investment. Non-tradable/tradable businesses are defined based on Bernstein et al. (2019)
(columns 1–4) or OECD (2018b) (columns 5–8). Panel B tests heterogeneous spillover effect generated by tax 
hikes implemented in larger versus smaller economies. Market size is measured as the standardized 
difference between the market capitalization (in US dollars) of the tax-hike country and the market 
capitalization of the subsidiary country. Standard errors are double clustered by parent–event and by 
subsidiary–event, and are reported in parentheses. ���, ��, and � denote statistical significance at the 1 
percent, 5 percent, and 10 percent levels, respectively.

Panel A: Spillover in non-tradable versus tradable sectors

Investment

Bernstein et al. (2019) OECD (2018b)

Non-tradable Tradable Non-tradable Tradable

1 2 3 4 5 6 7 8

Tax hike × Post 0.130��� 0.124�� −0.045�� −0.044�� 0.111�� 0.113�� −0.049��� −0.047���
(0.046) (0.049) (0.018) (0.018) (0.045) (0.047) (0.019) (0.018)

N 4,280 4,280 34,130 34,130 6,085 6,085 32,309 32,309
Controls as in  

Table 3
No Yes No Yes No Yes No Yes

Subsidiary FE Yes Yes Yes Yes Yes Yes Yes Yes
Sub. country–Ind. 

–Year FE
Yes Yes Yes Yes Yes Yes Yes Yes

Parent country– 
Year FE

Yes Yes Yes Yes Yes Yes Yes Yes

Adjusted R2 0.613 0.631 0.414 0.449 0.576 0.611 0.426 0.460

Panel B: Tax hike in large versus small markets (all sectors)

Investment

1 2

Tax hike × Post × Market size 0.017� 0.018�
(0.010) (0.010)

Tax hike × Post −0.053�� −0.052��
(0.022) (0.022)

N 38,687 38,687
Controls as in Table 3 No Yes
Pairwise interaction terms included Yes Yes
Subsidiary FE Yes Yes
Sub. country–Ind.–Year FE Yes Yes
Parent country–Year FE Yes Yes
Adjusted R2 0.505 0.536
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investment spillover. These results suggest that, on average, the production linkage channel 
outweighs the tax competition channel; however, there are cases in which the tax competi
tion channel dominates, particularly when a subsidiary has limited supply chain linkages. 
This evidence distinguishes our cross-country setting from a cross-state setting, such as the 
one examined in Giroud and Rauh (2019). In the latter, due to formula apportionment, the 
key force driving the negative spillover, namely production linkages, does not matter.

5.3 Assessing the tax competition channel: large versus small countries
Next, we take another approach to testing for the tax competition channel. Based on our 
theoretical framework, the strength of the tax competition depends on the influence of the 
tax-hike country on the world interest rate. As larger markets have stronger impacts on the 
capital market equilibrium, we examine whether tax hikes in a larger country enhance the 
tax competition channel. We use stock market capitalization (in US dollars) as a proxy for 
overall market significance. We augment equation (1) by regressing subsidiary investment 
on a term that interacts with the treatment status (Tax hike × Post) with Market size, a 
variable that measures the average difference in market capitalization between the tax-hike 
country and the destination country. We calculate the standardized difference in market 
capitalization to capture the relative strength of the tax-hike country in transmitting the 
world interest rate to the destination (subsidiary) country. The results appear in Panel B of  
Table 7. To conserve space, we do not tabulate all pairwise interaction terms included in 
the regressions.

Some interesting patterns emerge. We find that Tax hike × Post is negative and signifi
cant, echoing our baseline results. However, when the tax hike emanates from a larger cap
ital market, the overall negative investment spillover is attenuated, as indicated by the 
positive and significant Tax hike × Post × Market size coefficient. This finding is consis
tent with the idea that tax hikes in larger capital markets enhance tax competition, which 
reduces the overall negative externality. Overall, these results indicate heterogeneous effects 
of tax competition due to the influence of tax-hike countries on the world interest rate, as 
suggested in our theoretical model.

5.4 Supplemental test: product market power and heterogeneous response
Finally, we evaluate the conjecture of the model, which posits that a firm’s investment re
sponse to foreign tax hikes depends on its ability to pass the tax burden to its customers. 
We proxy for a firm’s ability to shift the tax burden using a measure of market concentra
tion. We define market concentration as the firm’s Herfindahl–Hirschman Index (HHI) in 
the two-digit SIC wherein the firm operates. We then augment equation (1) by interacting 
High HHI, an indicator variable that equals one if the subsidiary’s HHI is in the top quar
tile of its given country distribution, with Tax hike × Post, Tax hike, and Post.

The results, shown in Table 8, suggest that high HHI subsidiaries are significantly less 
sensitive to the foreign tax hike (i.e., the triple interaction term is significantly positive). 
This evidence supports our conjecture that tax-shifting ability attenuates the effect of cor
porate tax hike spillover. This result also parallels the findings in extant studies on tax inci
dence (e.g., Fuest, Peichl, and Siegloch 2018; Dyreng et al. 2022). The joint effect of Tax 
hike × Post becomes insignificant for the High HHI firms. This suggests that although an 
average negative spillover effect exists, it disappears when firms operate in concentrated in
dustries due to their ability to pass on the tax burden to other stakeholders.

6. Conclusion
While previous literature has studied how taxes affect domestic investment (e.g., Romer 
and Romer 2010; Mertens and Ravn 2013; Ljungqvist and Smolyansky 2016; Giroud and 
Rauh 2019; Jacob, Michaely, and M€uller 2019), we examine the spillover effect of tax 
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hikes via multinationals’ internal networks. Our empirical approach focuses on exogenous 
corporate tax hikes identified based on the narrative approach of Romer and Romer 
(2010). We use detailed data on 3,049 multinational firms’ subsidiaries across twenty 
European countries to study their investment reactions to the exogenous implementation 
of foreign tax hikes. In response to a foreign corporate tax hike, we find that domestic 
subsidiaries cut investment relative to a group of unaffected subsidiaries of other multina
tionals. These results stand in stark contrast to the standard tax competition arguments.

To embed our findings in theory, we provide a multicountry model that incorporates 
cross-country tax competition and intra-firm production interdependence. We show that 
production linkages can explain the sizeable negative investment spillover. Consistent with 
our model, empirical exercises suggest a larger spillover effect in downstream subsidiaries 
when the tax hike hits the related upstream suppliers. Moreover, negative spillover is most 
pronounced in tradable sectors, whereas positive spillover occurs in non-tradable sectors, 
particularly when the tax hike is implemented in a larger capital market.

Our results are important for policymakers given the increasing budget deficits around 
the world and the call for raising (corporate) taxes. For example, our results suggest that 
there may be an unintended negative effect on corporate investment in high-tax countries 
when the GMT (OECD Pillar 2) is implemented in lower-tax countries with substantial 
productive (upstream) subsidiaries (e.g., Hungary). Although our focus is on within-firm 
networks, it is reasonable to believe that the effect we document also arises in cross-firm 
networks. Even among standalone firms, tax hike policies could spill over if these firms are 
connected via cross-border trade networks. With data on cross-firm supply chains, future 
research could address this related question. Future research can also tackle several of our 
limitations, such as the small number of treated firms, the uneven distribution of treated 
firms across events, or the lack of exogenous corporate tax rate cuts.

Table 8. Market power and tax hike spillover.  
This table tests whether subsidiary’s ability to shift tax burden alleviates investment spillover. The dependent 
variable is subsidiary investment. We use High market power as a proxy for firm ability to shift tax burden to 
its customers. High market power is a dummy variable that equals one if the subsidiary’s HHI is in the top 
quartile of the country distribution, and zero otherwise. Standard errors are double clustered by parent–event 
and by subsidiary–event, and are reported in parentheses. ���, ��, and � denote statistical significance at the 
1 percent, 5 percent, and 10 percent levels, respectively.

Investment

1 2

Tax hike × Post × High mar
ket power

0.102�� 0.094��

(0.048) (0.047)
Tax hike × Post −0.051��� −0.047��

(0.019) (0.019)

N 38,687 38,687
Controls as in Table 3 No Yes
Pairwise interaction 

terms included
Yes Yes

Subsidiary FE Yes Yes
Sub. country–Ind.–Year FE Yes Yes
Parent country–Year FE Yes Yes
Adjusted R2 0.505 0.537
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Appendix A: variable definition

Variable Definition

Investment Change in fixed assets (fias) before depreciation (depr) relative to the prior 
year’s total assets (toas). (Source: Amadeus)

Capital intensity Fixed assets (fias) relative to the prior year’s total assets (toas). 
(Source: Amadeus)

Net investment Change in fixed assets from year t−1 to t scaled by the total assets in year 
t−1. (Source: Amadeus)

Tax hike Dummy variable that equals one if the subsidiary’s multinational group has 
a subsidiary in a country experiencing tax increases that year, and 
zero otherwise.

Tax-hike intensity The amount of the increased tax revenue relative to the country’s GDP 
at t−1.

Sales growth Percentage change in sales (turn) from t−1 to t. (Source: Amadeus)
Profitability Earnings before interest and taxes (ebit) relative to the prior year’s total 

assets (toas). (Source: Amadeus)
Size Natural logarithm of total assets (toas). (Source: Amadeus)
Cash holdings Cash (cash) relative to the prior year’s total assets (toas). (Source: Amadeus)
Link (U ! D) Dummy variable that takes the value of one if the input requirement from 

the country–industry of the tax-hike subsidiary to the subsidiary’s coun
try–industry is in the top decile of the subsidiary country–year distribu
tion, and zero otherwise. (Source: OECD)

Link (D ! U) Dummy variable that takes the value of one if the input requirement from 
the country–industry of the subsidiary to the tax-hike country–industry is 
in the top decile of the tax-hike country–year distribution, and zero other
wise. (Source: OECD)

High market power Dummy variable that equals one if the subsidiary’s HHI is in the top quartile 
of the country distribution, and zero otherwise. (Source: Amadeus)

Market size The standardized difference between the stock market capitalization (in US 
dollars) of the tax-hike country and the market capitalization of the sub
sidiary country. (Source: World Bank)
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