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Abstract: In this paper, we describe the evolution of
effective tax rates (ETR) of Finnish corporate groups
and firms over time. Using detailed corporate tax
return data from 2000-2015, we document a decreasing
trend in effective tax rates over time, particularly for
Finnish-headquartered multinational enterprises. We do
not observe a significant decreasing trend for domestic
firms, consistent with a broad tax base and limited
means of tax avoidance. Complementing our results
with unconditional quantile regression, we also observe
heterogeneity in the time trend across the ETR distribu-
tion. Finally, we link multinational enterprises to their
foreign subsidiaries and find that multinationals with
tax haven subsidiaries report zero taxable profits more
often than non-haven affiliated ones.

Keywords: effective tax rate; tax avoidance; corporate
taxation

JEL Classification: H25; H26

1 Introduction

The global phenomenon of decreasing statutory corpo-
rate income tax rates (STR) has been documented in
numerous sources. Along with a reduction in STR, prior
studies have observed a decline in the effective tax rates
(ETR) of companies in various countries, particularly in
the United States (e.g., Dyreng et al. 2008, Dyreng et
al. 2017). ETRs can deviate from statutory tax rates for
many reasons, including tax avoidance or tax rules like
loss carry-forwards and depreciation allowances. ETRs
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of firms are important for governments, as collected
corporate income tax revenue is directly linked to ETRs
that represent actual corporate income tax payments
relative to firms’ profits. Corporate income tax revenue,
on the other hand, is an important part of governments’
total tax revenue. For example, an average of 9.6% of
the total tax revenue in OECD member states during
2019 consisted of corporate tax revenues (OECD 2023).
Understanding the decline in ETRs is essential to
preserving corporate income as a stable source of tax
revenue in the future.

This paper aims to address two key questions
regarding the decline in ETRs. First, we study the
evolution of ETRs over time and to what extent these
changes are explained by changes in taxation and firm
characteristics. Second, we examine how trends and
their causes differ for multinational and domestic com-
panies. It is often argued that multinational companies
have more aggressive tax planning strategies since they
have more opportunities to avoid taxes, and therefore
their ETRs would deviate from statutory tax rates.
However, it is not only large multinational companies
that use aggressive tax planning, as firms operating
purely domestically can also engage in it (see, e.g.,
Dyreng et al. 2013, Dyreng et al. 2017). In the United
States, domestic firms may find aggressive tax planning
easier than European domestic firms due to differences
in state taxation rules in the United States. Finally, we
study heterogeneity in the time trend across the ETR
distribution to provide a more comprehensive picture of
the phenomenon of declining ETRs.

Using unique, detailed data from financial state-
ments and confidential corporate income tax returns
from Finland for the years 2000-2015, we further explore
firm heterogeneity in effective tax rates. With these
highly granular data, we are also able to calculate
corporate groups’ loss histories, take loss carry-forwards
appropriately into account, and directly observe several
sources of book-tax differences. However, since we do
not observe tax data on foreign parts of multinational
enterprises, the trend might represent profit shifting
more than other tax avoidance channels. We aim to
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address this issue by incorporating data on the locations
of foreign affiliates and specifically using the presence in
tax havens as a proxy for profit shifting. Although this
does not fully resolve the concern, it offers the most
feasible adjustment given the data at hand. Moreover,
the previous literature studying ETRs has mostly used
linear regression methods, which in the presence of
multimodal data such as ours might be insufficient to
pinpoint whether changes in the mean originate from
changes elsewhere in the distribution. Therefore, we
also apply unconditional quantile regression (Firpo et
al. 2009) to study changes in the entire unconditional
distribution of ETRs. This method enables us to study
time trends at different points of the distribution within
the subgroups of domestic and multinational firms.

We document a declining trend in the ETR that
is particularly pronounced for Finnish-headquartered
multinational corporate groups. We show that account-
ing for book-tax differences, domestic tax environment,
or firm characteristics explains little of this trend
for multinational firms. Although Finnishheadquartered
and foreign-headquartered MNEs possess the same in-
struments for tax avoidance, the observed trend is much
smaller for foreign-headquartered MNEs. As Finland is
a fairly small country with a relatively low corporate
tax rate, it is possible that engaging in tax avoid-
ance is not worth the costs for foreign-headquartered
multinationals. Moreover, using unconditional quantile
regression to study changes in various quantiles of the
ETR distribution, we find the largest decreasing trend
in the lowest quantiles, consistent with an increasing
share of firms with zero taxable income. To explore the
decreasing trend for multinationals in more detail, we
show that Finnish-headquartered multinationals that
have a tax haven affiliate more often report zero taxable
profit in Finland. For domestic corporate groups, the
trend coefficient is not significant after controlling for
book-tax differences, and the trend is also more uniform
throughout the distribution.

This paper is the first to address ETR changes
specifically in Finland, a country in which there are
notably few loopholes in the corporate tax base defi-
nition. Most of the previous studies focus on the United
States, where the tax base is narrower than the broad
tax bases in Nordic countries. Thus, we complement
the scarce discussion in the earlier literature on how
differences in tax regimes affect the conclusions that
can be drawn about changes in ETRs. Additionally, we
utilize high-quality Finnish register data, which enables
us to control for several sources of book-tax differences
as well as firm characteristics. Some earlier studies

have mentioned Finland in their analyses. Thomsen
& Watrin (2018) study the effective tax rates and
STR-ETR deviations in several European countries and
compare them to the United States. Regarding Finland,
they note that the STR-ETR deviations are small
but that the ETRs are statistically significantly higher
than the STR. However, they study only multinational
companies with a limited sample size. Additionally,
when focusing only on a small sub-sample of firms, mean
ETRs may be driven by a small bunch of observations,
whereas medians are effectively unchanged by extreme
values. This paper, meanwhile, broadens the scope to
include Finnish domestic firms and leverages a compre-
hensive administrative database to examine the wider
distribution of ETRs. Furthermore, during the sample
period 2000-2015, particularly in the early 2000s, fewer
anti-avoidance measures were in place, leaving more
room for tax avoidance practices.!

Although the decreasing trend for MNEs remains
robust to using a balanced sample and sample restric-
tions on losses, loss carry-forwards explain most of
the trend for domestic groups and standalones. Drake
et al. (2020) and Christensen et al. (2022) find that
consistently low ETRs are often achieved through loss
utilization rather than aggressive tax planning in the
United States. The increasing share of loss-making firms
and the accumulation of carry-forwards have also been
noted by OECD (2011) and Schwab et al. (2023). Loss
utilization is usually not related to tax avoidance, as
unprofitable subsidiaries have little incentive to engage
in further tax avoidance when the losses can be used to
offset actual profits. Nevertheless, Schwab et al. (2023)
observe that many persistently loss-making firms engage
in tax avoidance, especially when future profitability is
expected. In addition, loss-making subsidiaries can be
a target of profit shifting by providing low marginal
tax rates for multinational corporate groups, especially
in countries with a time limit for utilizing loss carry-
forwards. As suggested in other recent papers, the
effects of loss utilization on tax avoidance behavior and
the incentives of loss-making firms to engage in tax
avoidance remain a potential area for further research.

The remainder of the paper is structured as follows.
Section 2 describes the institutional setting, and Section
3 reviews the related literature on ETRs. Section 4
describes the methodology and the data. Section 5
presents the results, and Section 6 concludes.

1 For an extensive global analysis of the evolution of tax
institutions, see e.g., Wamser et al. (2025).
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2 Institutional Background

2.1 Accounting and Taxation

The effective tax rate (ETR) is a measure that deter-
mines the effective rate of taxation faced by a firm in
contrast to the statutory tax rate (STR). In other words,
ETRs represent the tax burden borne by a firm. The two
most widely used versions of ETRs are the accounting
ETR (or GAAP ETR) and the CASH ETR. The former
uses tax expenses as the numerator, while the latter
uses actual cash taxes paid. Generally, both typically
use pre-tax income as the denominator.

The main practical differences between GAAP and
CASH ETRs stem from book-tax differences, or more
specifically, from the differing objectives of accounting
and taxation principles. It might also be in the firm’s
interest to amplify these differences: a high accounting
income could be a signal of strong financial performance,
while attaining a low taxable income reduces the tax
burden. This incentive could negatively impact the
CASH ETR, which may also exhibit greater volatility
compared to the GAAP ETR (Dyreng et al. 2017,
Hanlon & Heitzman 2010).

However, in the literature, the CASH ETR is
generally preferred over the GAAP ETR, as it reflects
both actual taxes paid and the wide spectrum of
tax avoidance strategies that reduce taxable income,
without the need to specify them (Dyreng et al. 2017).
Nevertheless, many papers do not use CASH ETRs, as
obtaining data on cash taxes paid is difficult. Unlike
financial statements, which are readily available from
multiple databases, tax data is usually administrative

2 Even in cases where

and more difficult to access.
researchers are able to access administrative tax data,
it is nearly impossible to get equally accurate tax
payment data from each subsidiary of a multinational
company operating in several jurisdictions. This issue
also affects our study because, despite using detailed
administrative data, it only includes firms operating in
Finland and their tax payments within Finland. As a
result, we cannot observe the group-level CASH ETRs
of multinational enterprises.

The most common reason for the difference between
the CASH ETR and the statutory corporate tax rate
is, as mentioned, the difference between the accounting

2 In the United States, cash taxes paid can be found in the
income tax footnotes published with the financial statements,
making them easier to acquire.
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and tax treatment of some items. The cash taxes paid
are based on the firm’s taxable profit, which is adjusted
from the accounting profit as follows:

Tazable profit =Accounting profit
+ Non-deductible expenses
— Tax-exempt revenues

— Confirmed losses

Non-deductible expenses (expenses deducted in ac-
counting but not deductible in taxation) include items
such as statutory provisions, fines, and book-tax differ-
ences in depreciation and amortization.? Tax-exempt
revenues consist of items like dividends from other
corporations (including subsidiaries). Confirmed losses
refer to losses from prior years that are deductible
from taxable income. These book-tax differences may
cause the CASH ETR to be either lower or higher
than the STR. In an ideal setting where we would
be able to observe everything, this means that we
could just decompose the ETR changes into the effects
of different items. However, even our administrative
data do not include everything, which means that the
time trend is a proxy for the effects of unobserved
items, which comprise, among other things, changes
in enforcement over time, the foreign operations of
multinational enterprises, possible legal interpretation
shifts, as well as tax avoidance.

Dyreng et al. (2008) define tax avoidance as the
ability of firms to pay a low amount of taxes per
dollar of income. In general, there are several ways for
firms to avoid taxes, especially for large multinational
enterprises. Many strategies depend on subsidiaries in
tax havens or other low tax countries. Examples of these
are intragroup loans, transfer pricing, intangible asset
relocations, royalty payments, and corporate inversions.
Domestic corporate groups can also utilize some of these
strategies, although to a more limited extent. However,
there are large national differences in how international
income is treated in taxation which, on the other hand,
impacts the opportunities multinationals have to avoid
taxes. These differences are especially noteworthy, since
most of the earlier literature on ETRs and tax avoidance

3 In Finland, tax depreciation for machinery, equipment, build-
ings, etc. must by default be less than or equal to its accounting
depreciation. If the tax depreciation falls short of the accounting
depreciation, it creates so-called shelf depreciation which can
be deducted in later years ("taken off the shelf"). Assets are
depreciated over their useful life span of several years, with the
exact time depending on the type of asset.
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Figure 1: The evolution of statutory corporate income tax rates during 1980—2020.
Notes: EU and OECD means are unweighted averages. Data source: Tax Foundation.

is focused on the United States. In a different taxation
context, the extent to which ETRs mechanically deviate
from STRs might be different, and thus affect the
interpretation. For example, Thomsen & Watrin (2018)
observe that while the STR-ETR gap in the United
States is greater than 11%, the corresponding gaps in
Europe are less than 2%. In some European countries,
ETRs even exceed STRs.

2.2 The Finnish Corporate Income Tax
System

Finnish corporations pay the uniform corporate tax
rate ( 20% since 2014) based on their taxable income.
Accounting and taxable profits are quite aligned in
Finland, so ETRs are generally closer to statutory rates
than, for example, in the United States. To properly
contextualize our results, in this subsection we identify
some of the broad differences in the Finnish corporate
tax system compared to other tax systems.

Statutory tax rates affect the incentives of tax
avoidance. When the domestic tax rate decreases, there
is less to be gained from avoiding taxes through the
use of foreign subsidiaries. In fact, Thomsen & Watrin
(2018) suggest that this is one of the main reasons
why there seems to be less tax avoidance in Europe
compared to the United States. Figure 1 shows how the
STR in Finland has been decreasing since the beginning
of the millennium. It was 25% in 1993, increasing to
29% in 2000-2004 before steadily decreasing to 20%

in 2014. This fairly competitive corporate income tax
rate is complemented by a broad tax base. To provide
some context, Figure 1 also shows the corporate income
tax rates in the United States, Sweden, and the mean
tax rates in the OECD and EU. In the United States,
the federal corporate income tax rate was 35% for
decades before the Tax Cuts and Jobs Act of 2017,
which reduced the STR to 21%.% Despite the seemingly
high rate, there were and still are many loopholes,
deductions, and credits that allow firms to decrease
taxable income and paid taxes in the United States.
In recent years there has been some effort to close
these loopholes.® The pattern of the Swedish corporate
income tax rate is quite similar to Finland, as seen in
Figure 1. The figure also shows how the OECD and EU
means have likewise been decreasing for almost 40 years.
Figure 1 clearly demonstrates the competitiveness of the
Finnish tax rate, as can be seen from the figure that the
Finnish tax rate is below the means of the OECD and
EU from 2014 onward.

4 In addition to flat federal corporate income tax rates, there are
state-level taxes. The US rate plotted in Figure 1 also includes
the average state income rates, which is why it is slightly above
the federal tax rate.

5 The Inflation Reduction Act of 2022 aims at closing some
of these loopholes by imposing a 15% minimum corporate
alternative tax rate for companies earning over $1 billion in
profits but having an ETR below 15%.



Heterogeneity in Effective Tax Rate Trends: Evidence from Finnish Corporate Tax Returns

In Finland, firms can deduct most of their business-
related costs in taxation, and the list of bonus depreci-
ation rules and nondeductible expenses is rather short.
The only source of other depreciation allowances is the
50% bonus depreciation for research and development
expenses.® A notable difference to many other tax sys-
tems is that in Finland tax loss carry-forwards only last
for 10 years and do not carryback, whereas many other
Furopean countries and the United States allow carry-
ing losses forward indefinitely until the amount of losses
is exhausted, and also allow loss carry-backs, which can
yield tax refunds from later losses. For capital losses
from asset sales, the carry-forward is only 5 years (PwC
2023a, PwC 2023b). This means that book and taxable
income are rather aligned by default, meaning that
ETRs should be mostly close to STRs. For comparison,
in the United States the list of bonus and accelerated
depreciation allowances and sources of tax credit is a lot
longer, including, for example, employee benefit plans,
foreign-derived intangible income, state and municipal
income taxes, and royalty payments. In addition to
deductions which reduce taxable income, tax credits
that directly decrease the final tax bill are available
from dozens of incentivized economic objectives, such as
certain investments targeting, for example, reducing in-
equality or supporting renewable energy (PwC 2023b).
Between European countries, there are differences in,
for example, inventory costing methods (first-in first-
out vs. last-in first-out) and depreciation methods, e.g.,
declining balance vs. straight line methods.”

In addition to general differences between corporate
tax systems, corporate groups also have some special
taxation features. Finland has tax treaties with many
countries (Verohallinto 2022) which means that, e.g.,
royalty payments and service fees to many countries are
taxed at a very low rate or are even tax-free. Dividends
from subsidiaries to group parents are also tax-free, as
long as the subsidiary is located within the EU/EEA.
In addition to the possibility of tax-free subsidiary
dividends (and common intra-group loans), Finnish
legislation allows for group contributions, which can be
used to balance earnings within the group: one group
company making profits and another making losses can
even out each other using a group contribution, as the

6 Bonus depreciation increased to 150% in 2022. However, since
our sample period ends in 2015, it falls beyond the scope of this
paper.

7 For a comprehensive review, see Taxes in Europe Database
(European Commission n.d.).

— 5

contribution is treated as an expense for the payer and
an income for the receiver. As a domestic specialty,
group contributions can only be used between Finnish
subsidiaries. In addition, group contributions can only
transfer current profits, while subsidiary dividends can
be used to also transfer income from earlier years.
Finally, with regard to transfer pricing, tax law requires
that transfer prices be set at arm’s length. In terms
of enforcement, Finland introduced a transfer pricing
documentation requirement in 2007 (Verohallinto 2007).
Small and medium-sized firms are exempt from this
reporting obligation, and the documentation must be
submitted only upon request by the tax authorities.

3 Related Literature

Dyreng et al. (2017) is one of the most important
and cited recent contributions studying the changes in
effective tax rates over time. They use Compustat data
on US multinational (MNE) and domestic corporations
from 1988 to 2016, the longest possible period available
in the United States with no changes in the STR,
and study the determinants of CASH ETR (cash taxes
paid / pre-tax income) changes. First, Dyreng et al.
(2017) study whether the mean CASH ETR has been
decreasing over time by regressing the CASH ETR on
the linear time trend and find a statistically significant
trend of -0.41 ppt per year. Second, they do not find
statistically significantly different trend coefficients for
MNEs and domestic companies. Third, they study
whether the domestic and foreign ETRs of MNEs have
been decreasing separately, and find that indeed both
have. As potential explanations for the observed decline
in ETRs, Dyreng et al. (2017) suggest decreases in
foreign STRs, changes in firm characteristics, or changes
in the United States tax system and accounting rules
during the sample period. However, the time trend
remains negative and statistically significant even when
these explanations are controlled for one at a time.
Edwards et al. (2021) argue that the negative trend
observed by Dyreng et al. (2017) could be explained
by the growth of pre-tax income (PI). This means that
instead of decreasing taxes (numerator of CASH ETR),
the observed decline of CASH ETR could be due to
the increasing denominator. They suggest that instead
of a proportional model, taxes paid (TXPD) should be
modeled with a linear model of the form TXPD = a+ 3
PI, which when solved for 8 yields CASH ETR as a con-
vex function of 1/PI. In other words, they suggest that
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the term 1/PI should be included in the CASH ETR
specifications. Using this specification, they replicate
the results by Dyreng et al. (2017), assuming explicitly
that « and § in the aforementioned tax function remain
constant, i.e., there are no intertemporal changes in tax
avoidance. The time trend then becomes economically
and statistically insignificant. Regarding the other main
result of Dyreng et al. (2017), Edwards et al. (2021) also
study MNEs and domestic companies separately and
observe a significantly larger increase in the profits of
domestic companies.

Chen et al. (2020) further expand the analysis of
Dyreng et al. (2017) by replicating the results using
GAAP ETR (income tax expenses / pre-tax income)
instead of CASH ETR. The results remain essentially
the same when using GAAP ETR, although the differ-
ence between MNEs and domestics is now statistically
significant, with the ETRs of MNEs increasing more
rapidly. They also do the same analysis with Japanese
data for the same period 1988-2016. In Japan, the STR
was very high, 48% in 1999, but it has decreased since
then. In 2016, the Japanese STR was 30.86%. The
Japanese tax system in general is reminiscent of the
US tax system in many ways. They find that when
controlling for STR, the time trend for multinationals
is no longer statistically significant, but there is a
statistically significant decreasing trend for small and
mediumsized domestic enterprises. In accordance with
Dyreng et al. (2017), Chen et al. (2020) also observe that
changes in firm characteristics do not explain changes
in ETRs.

Thomsen & Watrin (2018) study the GAAP ETRs
in the United States and in 12 European countries,
including Finland, during the period 2005-2016. Using
data from Compustat, they observe a decrease in the
STR-ETR difference over time, which might imply a
decrease in tax avoidance. In Europe, STRs have been
steadily decreasing, and this appears to explain the
ETR decreases to a large extent. In the United States,
the STR was unchanged during the sample period, but
ETRs on average decreased. This continental difference
is rather striking, since especially large European com-
panies would be expected to have the same tax avoid-
ance opportunities as their US counterparts. Looking
for the reasons behind this phenomenon, Thomsen &
Watrin (2018) compare the sub-samples divided at the
medians of different characteristics of the firm. They
find the largest differences with profitability: firms in
the upper half of the profitability distribution report
on average significantly lower ETRs than those in the
lower half. They also employ CASH ETR instead of

GAAP ETR,® which makes the time trend statistically
insignificant, but the downward trend in the STR-ETR
difference remains statistically significant. Finally, they
conclude that possible explanations for the observed
decrease in tax avoidance in Europe might be the
increased tax enforcement or the decreased marginal
benefit of tax avoidance since STRs in Europe have been
decreasing at the same time and are in general lower in
Europe than in the United States.

Drake et al. (2020) further seek to explain the
decreasing time trend observed by Dyreng et al. (2017).
They find valuation allowances and loss histories to
play an important role in determining ETR,? and
thus, ETR decreases might not necessarily indicate tax
avoidance. Christensen et al. (2022) end up with the
same conclusion while studying how the firms with
the lowest ETRs (<10%) achieve it. They find that
multinational companies and those with a tax haven
subsidiary have a smaller probability for achieving a
low ETR, even though they, in principle, should have
better opportunities for tax avoidance (or aggressive
tax planning). In turn, Christensen et al. (2022) find
that tax loss carry-forwards better explain having and
retaining a low ETR than aggressive tax planning does.
A major explanation they propose is the cost: reducing
taxes paid via operating losses does not cost anything,
whereas aggressive tax planning always has a cost, and
the lower the ETR already is, the higher the cost is
relative to the marginal benefit. This implies that the
(marginal) willingness for aggressive tax planning would
decrease with the effective tax rate.

4 Methods and Data

4.1 Methods

We estimate the time trend in tax avoidance by studying
the changes in ETRs that cannot be attributed to book-
tax differences or variation in firm characteristics. For

8 An essential difference between these measures of tax avoid-
ance is, among others, that CASH ETR measures short-term
tax avoidance while GAAP ETR measures long-term avoidance,
since the numerator of GAAP ETR also takes into account
deferred taxes.

9 Dyreng et al. (2017) drop loss years even though their model
has an indicator for the existence of tax-loss carry-forwards and a
control for the change in net operating losses from the preceding
to the current year.
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instance, the firm’s decision to invest in intangible assets
is a business decision, but the determination of location
and of intra-group royalty payments are related to tax
avoidance.

We use CASH ETR with pre-tax income in the
denominator as the dependent variable. Formally, we
employ the following model:

CASH ETR;; = ag+B1 Trendy +X 10+ X, utoi+vys+ei,

(1)
where the CASH ETR;; of firm i in year t is explained
first of all with Trend;, which is defined as year ¢ minus
2000, the first year of our data set. Trend represents
the linear time trend in CASH ETR. Moreover, we
add a vector of firm level controls, X/, capturing
firm characteristics and sources of book-tax differences.
These controls include, for example, (the logarithm of)
total assets, R&D expenses, statutory provisions, and
book-tax differences in amortization. We also include
a vector of variables X, controlling for changes in the
tax environment, including the STR and, in robustness
specifications, R&D bonus deductions and accelerated
depreciation. Finally, we also control for firm and
industry specific factors by including firm and industry
fixed effects,!®

methodology is that once we control for changes in STRs

a; and 5. The assumption of this

and other obligations, as well as firms’ business decisions
and sources of book-tax differences, the remaining trend

1 While we do not inter-

is attributed to tax avoidance.
pret this as causal evidence of tax avoidance, our highly
detailed data allow us to control for many book-tax
differences, thereby reducing the number of unobserved
factors. Changes in regulation or enforcement could also
affect ETRs systematically, but such measures mostly
take place only after our sample period.

Our main specification consists of OLS and uncondi-
tional quantile regressions (UQR). UQR was introduced
by Firpo et al. (2009), who regress recentered influence
functions (RIFs) on the explanatory variables to achieve
a robust and easily interpretable model. UQR differs
from conditional quantile regression (CQR) in that
it is used to study how changes in the distribution

10 Industry fixed effects are included in addition to firm fixed
effects because we use a computational main industry for
corporate groups, due to which some firms change industries
over time. This is explained in more detail in the subsection 4.2.
11 As some of our book-tax difference controls, such as intra-
group interest payments, may be related to tax avoidance, we
present robustness checks where we exclude these controls, and
show that the results do not change substantially.
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(i.e., the mean) of explanatory variables affects the
unconditional distribution of the dependent variable.
The time trend then provides a straightforward inter-
pretation: it indicates how the 7 th quantile of the
unconditional ETR distribution changes with a one-year
increase in time, keeping everything else fixed. We use
this method to quantify the evolution of the CASH ETR
distribution over time. We find that it complements the
current methods used in the tax avoidance literature
by providing an easily implementable framework for
studying heterogeneity beyond subsampling.

To outline the UQR estimation, the influence func-
tion (IF) is first defined as the change in the distri-
butional statistic v (F,) when the value of a single
observation y; changes. The RIF, as defined by Firpo
et al. (2009), can then be written as

RIF (yi, v, Fy) = v (Fy) + IF (yi, 0, F) (2)

with the convenient property that the expectation of the
RIF equals the distributional statistic of interest, i.e.,

E[RIF (Y,0,F,)] = v (3)

such that the change in the distributional statistic
equals the average of the contributions of individual
observations (Rios-Avila & Maroto 2024).

In practice, UQR is estimated by first constructing
the RIF based on the unconditional distribution of
CASH ETR, and then regressing the RIF on the ex-
planatory variables with ordinary least squares (OLS),
which enables using the within transformation to es-
timate high-dimensional, i.e., firm-level, fixed effects
(Rios-Avila & Maroto 2024). Since the RIF is based on
the unconditional distribution, fixed effects do not cause
the quantiles to be redefined (as they would with CQR).
Instead, fixed effects control for time-invariant unob-
served heterogeneity affecting the RIFs, the average of
which is the effect on the full unconditional distribution.
The estimation equation is therefore as in Equation 1,
with the difference that the dependent variable is now
RIF (y;,v, Foasy grr) instead of CASH ETR;;.

4.2 Data and Sample Selection

Our primary data source is the YRTTI database, which
comprises confidential corporate income tax returns
from all firms in Finland. We supplement these data
with two additional datasets from Statistics Finland,
including information on group structures and financial
statements. We are also able to link these data to the
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Outward Statistics on Foreign Affiliates (OFATS) data,
also from Statistics Finland, which are a panel of foreign
affiliates owned by Finnish multinationals from 2007
onward. In addition to covering a much shorter period of
time, the OFATS data only include information on the
location, employment, turnover, and investments of the
foreign affiliate, and not complete financial statements
or tax returns. The OFATS data do not overcome the
lack of tax data, but allow us to draw some insights into
the foreign activities of MNEs. Thus, our main sample
does not include foreign affiliates, but we also present
additional results that control for foreign activity with
a shorter sample period.

We can categorize the firms in our data into four
types according to the Eurostat enterprise group type.
The first type is Finnish-headquartered MNFEs, which
are groups with parents headquartered in Finland.
The second type is foreign-headquartered MNEs, which
are foreign-controlled multinational groups, i.e., groups
with a parent headquartered outside Finland. The
remaining domestic-resident firms are further classified
into domestic corporate groups or domestic standalones.
Domestic groups are groups that only have subsidiaries
in Finland. All observations are originally at the un-
consolidated level. We aggregate all variables at the
group level according to the group structure. Since we
do not have information on intra-group transactions, we
cannot consolidate the group-level financial statements.
The data only include firms registered in Finland, so the
observed group structures are incomplete for MNEs and
only include financial information in Finland. However,
group companies are not consolidated for tax purposes
in Finland. Groups may use group contributions, which
we observe, to even out taxable profits and losses within
the corporate group in Finland. Subsidiary dividends to
a Finnish parent may inflate the accounting profit in
Finland, but they are taken into account among our
book-tax difference controls.'?

The main sample period for the YRTTI data is
2000-2015. Following previous literature, we drop the
years in which the group profits are zero or negative.!3
We also drop firms that are in industries defined as

12 For these reasons, we do not expect the issue of double
counting introduced by Blouin & Robinson (2023) to be a major
concern in our setting.

13 In subsection 5.4 we provide some graphical evidence in the
vein of Bilicka (2019) with zero and negative profits included.

having weak-quality data according to Statistics Fin-
land.'* We further exclude small companies that have
an average turnover of less than €1 million. The final
sample consists of 1,279 distinct domestically head-
quartered MNEs, 2,113 foreign-headquartered MNEs,
2,554 domestic corporate groups, and 23,765 domestic
standalones. We observe multinational groups on aver-
age 9.7 times, and domestic firms/groups on average
10.3 times. Furthermore, of the Finnish-headquartered
multinational groups for which we observe at least one
foreign affiliate in 2007-2015, there are 3,096 firm-year
observations, and on average the number of foreign
affiliates is 9.3. On the other hand, there are 440 firm-
year observations that have at least one tax haven
affiliate, and the average number of tax haven affiliates
is 2.8.15

The numerator of the ETR measure in YRTTI
consists of the (group-level) cash taxes paid in Fin-
land.'® For MNEs, the CASH ETR is calculated based
only on its domestic parts, as we do not observe the
foreign parts of MNEs. As these variables are from tax
returns, the calculated CASH ETRs are very reliable.
The denominator of our CASH ETR measure is pre-
tax income (PI), following the earlier literature (e.g.,
Dyreng et al. 2017, Edwards et al. 2021). We control
for firm characteristics by including control variables for
(the natural logarithm of) total assets, return on assets
(ROA), debt-to-equity ratio, paid dividends, and fixed
assets. The inverse of pre-tax income (denoted as pre-taz
income growth) is also added, as suggested by Edwards
et al. (2021). In addition, we control for sources of book-
tax differences, including intra-group gross interest
payments (scaled by total assets), statutory provisions
(scaled by sales), changes in the book-tax difference of
depreciation and amortization (both scaled by sales),
R&D expenses (scaled by sales), received dividends!'”
(scaled by total assets), contributions and subsidies

14 These industries include primary production, organizations,
public administration, defense, finance, education, and holding
companies.

15 We use the broadest tax haven definition introduced by
Menkhoff & Miethe (2019).

16 To avoid any potential confusion, cash taxes refer to the
amount of taxes that the firm has actually paid as per the tax
report, and not to taxation being based on cash holdings.

17 For the first five years of data, the itemization of taxable
and tax-free dividends is incomplete. Therefore, we include all
received dividends and not only the tax-free ones in this variable
to avoid changing its contents during the sample period.



Heterogeneity in Effective Tax Rate Trends:

— 9

Evidence from Finnish Corporate Tax Returns

Finnish MNE Foreign MNE
el "
< <
“Q “Q
N N
(=] (=]
2 2000 2003 2006 2009 2012 2015 2000 2003 2006 2000 2012 2015
m
i
S Domestic groups Domestic firms
el "
< <
] Rt}
a o
(=] (=]
2000 2003 2006 2009 2012 2015 2000 2003 2006 2000 2012 2015
Year
pl0 p25 p50 p75
p90 mean ————- STR

Figure 2: Evolution of CASH ETR quantiles 0.1, 0.25, 0.5, 0.75, and 0.9 separately for MNEs and domestics.
Notes: The figure plots ETR quantiles 0.1, 0.25, 0.5, 0.75, and 0.9 against the sample years 2000—2015 using the main data source,
YRTTI tax return data. The dashed line represents the Finnish statutory corporate income tax rate. Finnish MNEs include Finnish-

headquartered multinationals. Foreign MNEs include subsidiaries of foreign-headquartered multinationals that are located in Finland.

Domestic groups include purely domestic corporate groups and domestic firms include domestic standalone firms.

(scaled by total assets)-which cover, for example, gov-
ernment subsidies—and special items, which cover, e.g.,
group contributions.!® To account for losses, we use
the change and the cumulative sum of net operating
losses (NOL). The change is defined as the negative of
pre-tax income, and the rolling sum of ANOL is then
calculated, replacing negative values with zeros (since
the firm cannot have negative deductions).

Regarding industry, we calculate for each corporate
group-year observation a computational main industry
variable determined as follows. For each (2-digit) NACE
code owned by the same corporate group identifier, we
sum up the earnings and use the industry code with
the highest total earnings as the computational main
industry of the corporate group. Since the computa-
tional main industry may change between years, we

18 A few non-major items which create book-tax differences,
such as staff entertainment costs (only partially deductible
in taxation) and fines and penalties (not deductible) are not
included in the first five years of our data, even though they
were collected in the tax returns, and are therefore not included
in the regression analysis at all. The possible effects of these
variables are included in the time trend.

include industry fixed effects in addition to firm fixed
effects.!® For standalone firms, we use the reported
industry code. Table 1 presents the summary statistics
of the variables used in the regression analyses. All
variables are winsorized at the 1% level yearly, except for
the ETR variables that are truncated at 0 and 1 . Table
1 presents the statistics for the entire sample, whereas
Appendix Table A1l only includes corporate groups. On
average, the firms in Table 1 have a CASH ETR of 23%.
For comparison, the average STR. of the entire sample is
25.9% (not reported in the table). Of the observations,

roughly 11% are from multinational enterprises.2°

19 The results remain unchanged even if industry fixed effects
are excluded.

20 Appendix Table Al shows the summary statistics for corpo-
rate groups only. We see that the summary statistics are very
similar, although the corporate groups are on average larger in
terms of total assets.
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Table 1: Summary statistics for the baseline YRTTI analysis sample.

Panel A: Entire sample N Mean St. dev. pl p25 p50 p75 p99
Firm characteristics

CASH ETR 194,138 0.23 0.14 0 0.16 0.25 0.29 0.74
Pre-tax income 194,138 2,067,682 41,726,102 2,662 64,586 168,194 433,479 23,040,336
MNE 194,138 0.11 0.31 0 0 0 0 1
Log total assets 194,138 14.3 1.50 11.4 13.3 14.0 15.0 19.2
Fixed assets 194,138 0.31 0.26 0 0.082 0.25 0.50 0.93
Return on assets (ROA) 194,138 0.17 0.15 0.0027 0.061 0.13 0.23 0.71
Debt-to-Equity 194,138 96.4 307.6 -256.8 0 10.2 69.8 1987.9
Paid dividends! 194,138 0.045 0.069 0 0 0.025 0.062 0.38
Book-tax differences

Special items? 194,138 -0.0011 0.011 -0.070 0 0 0 0.020
R&D expenses? 194,138 0.0010 0.0041 0 0 0.000025 0.00043 0.017
Intra-group interest payments’ 194,138 0.00073 0.0033 0 0 0 0 0.020
Statutory provisions? 194,138 0.00050 0.0028 0 0 0 0 0.020
A Book-tax amortization difference? 194,138 0.00030 0.0038 -0.0086 0 0 0 0.021
A Book-tax depreciation difference? 194,138 0.000090 0.00079 0 0 0 0 0.0041
Received dividends® 194,138 0.028 0.058 0 0 0 0.038 0.34
Contributions and subsidies! 194,138 0.00081 0.0030 0 0 0 0 0.017
NOL! 194,138 0.027 0.14 0 0 0 0 0.78
ANOL! 194,138 -0.012 0.040 -0.23 0 0 0 0

Notes: This table presents the summary statistics for all observations in 2000-2015. Panel A presents the statistics for the entire
sample. See Table Al in Appendix for Panel B (restricted to corporate groups). CASH ETR is cash taxes paid divided by earnings
before taxes. MINE is an indicator variable equal to 1 if the firm is a multinational enterprise and 0 otherwise. NOL = Total net
operating losses. ANOL = net operating losses utilized to reduce taxable income. !Variable scaled by total assets. *Variable

scaled by sales.

Figure 2 displays the mean and quantile trends for
CASH ETR for the period 2000-2015 using the main
data source YRTTI separately for multinational and
domestic firms. We immediately see why focusing purely
on mean ETRs might not tell everything, especially
for MNEs, since the lower quantiles in particular show
an emphasized decreasing trend over time. For domes-
tic firms, the quantile trends are more synchronous.
Figure 3 shows that the share of firms with ETRs above
and below the STR has remained relatively stable over
time, while the share of firms with ETRs equal to
zero is increasing over time for both multinational and
domestic firms.

Figure 4 shows the density of differences between
the CASH ETR and the STR in the first and last years
of our sample. We see that both years exhibit large
spikes around zero and minus STR. We also see that
the share of zero ETR observations clearly increases
from 2000 to 2015, suggesting that changes in the annual
mean CASH ETR stem largely from the relative share
of zero ETR firms. However, there are still observations
in the area between these spikes, but with simultaneous
changes in the STR, it is difficult to assess their changes
visually.

5 Results

5.1 Main Results

In this section, we present our main results. Table 2
shows the results of estimating Equation (1) with OLS.
Column 1 includes the full sample, while columns 2 to
5 are restricted to sub-samples. The results of column
1 reveal a significant negative trend for all firms (-0.11
ppt per annum), but the negative trend mostly origi-
nates from MNEs, particularly Finnish-headquartered
multinationals in column 2 (-0.78 ppt p.a.) compared
to MNEs headquartered abroad in column 3 (-0.16 ppt
p.a.). The trend in column 4 is relatively large but not
statistically significant for domestic corporate groups (-
0.19 ppt p.a.) and statistically but not economically sig-
nificant for domestic firms in column 5 (-0.006 ppt p.a.).
Changes in the Finnish STR affect domestic firms more
than multinationals, which is intuitive. Profitability,
fixed assets, leverage, and loss histories are associated
with a lower ETR. The coefficient of the current period
utilized loss carry-forwards (ANOL) is, as expected,
larger than that of the total outstanding losses (NOL).
Special items, which is a net variable, has a positive
coefficient, as expected. The items creating persistent
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Figure 3: Yearly share of firms with CASH ETR above and below the statutory tax rate for MNEs and domestics.
Notes: YRTTI data, full sample. Left panel figure (MNE) includes Finnish-headquartered multinationals and Finnish subsidiaries of
foreign-headquartered multinationals. Right panel figure (Domestic) includes domestic corporate groups and domestic standalone firms.

ETR=STR includes firms with an ETR within £0.01% of the STR.

or temporary book-tax differences are also statistically
significant, as expected.?!

The results indicate a clear difference between
Finnish- and foreign-headquartered MNEs. Both are
negative, but the magnitude of the trend is much smaller
and statistically weaker for foreign-headquartered
MNEs. One potential explanation is that the operations
of most foreign-headquartered MNEs in Finland are
relatively small, and combined with the relatively low
STR, the foreign-headquartered MNEs may not find the
tax savings related to tax planning in Finland large
enough to be worth engaging in.

As demonstrated by the graphical evidence pre-
sented earlier, there are quite a lot of firms with zero-
CASH ETRs, often achieved by deducting earlier losses.
Table 3 tests how some additional sample restrictions
affect the main results. In column 1, we first restrict
the sample to the balanced sample of firms. Then, in
column 2, we require that in addition to being balanced,
the firm never reports negative accounting profit, i.e.,

is never dropped from the sample. Columns 3 and

21 There are some firms that change their corporate group
during a year, e.g., because of mergers or acquisitions, and
this is why Intra-group interest payments appears in column
5. Although we observe intra-year changes in group structure,
we only assign a firm to its latest corporate group in each year
when calculating group-level variables.

4 further require that the firm never has any NOLs.
Columns 1 to 4 use the sample of all firms. Except
for column 1, the sign of the trend coefficient changes,
and its magnitude becomes economically insignificant.
Moreover, we observe that the STR coefficient ap-
proaches one. Columns 5 to 8 perform the same checks
for the subsample of corporate groups, where the time
trend remains large and negative. These observations
suggest that the downward trend in Table 2 for domestic
firms, particularly standalone firms, is largely due to
loss carry-forwards. In Finland, the tax administration
automatically deducts loss carry-forwards from taxable
profits when possible, so there is no strategic element
whatsoever in utilizing them, even though there may be
some in creating them. There is always some uncertainty
when it comes to loss carry-forwards about whether the
firm will be able to generate enough taxable income to
utilize the carry-forwards during the following 10 years.
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Table 2: OLS regressions of CASH ETR on trend for different sub-samples.

(1) All firms

(2) Finnish MNEs

(3) Foreign MNEs

(4) Domestic groups

(5) Domestic firms

Trend

STR

Controls for firm characteristics
Pre-tax income growth

Log total assets

Fixed assets

ROA

Debt-to-Equity

Paid dividends

Controls for book-tax differences

Special items

R&D expenses

Intra-group interest payments
Statutory provisions

A Book-tax amortization diff.
A Book-tax depreciation diff.
Received dividends
Contributions and subsidies
NOL

-0.00111*** (-4.65)
0.645*** (27.63)

-97.42%%* (-7.60)
-0.00390*** (-4.19)
-0.0412%** (-12.34)
-0.0523%** (-14.03)

-0.0000468 *** (-20.14)

0.191%** (24.28)

1.734%%* (33.84)
-0.173 (-1.57)
-1.938%** (-11.18)
0.602*** (2.64)
-2.033%** (-17.80)
2.915%%* (-6.79)
-0.0482%** (-6.03)
3.048%%* (19.33)
-0.126%** (-23.82)

-0.00780*** (-5.63)
0.267** (1.99)

358.1% (1.82)
0.00328 (0.56)
-0.0371% (-1.90)
-0.0560%* (-2.23)
-0.0000216*** (-3.09)
0.264*** (3.05)

0.560*** (4.60)
-0.130 (-0.48)
1,750 %%* (-2.92)
-1.009 (-1.27)
-1.704%** (-5.47)
-2.823%%* (-2.79)
-0.157* (-1.67)
1.077 (1.32)
-0.0917*** (-2.75)

-0.00162* (-1.66)
0.581*** (6.78)

-164.1%%* (-2.77)
-0.00251 (-0.70)
-0.0365** (-2.51)
-0.0565*** (-4.03)
-0.00000910** (-2.06)
0.144%** (6.00)

1.337%%* (9.75)
-0.130 (-0.50)
-2.357%%* (-7.76)
0.974%* (2.03)
-1.574%%* (_4.87)
-3.914%** (_3.23)
-0.0527** (-2.18)
2.460** (2.25)
-0.0824*** (-6.10)

-0.00187 (-1.51)
0.715%** (6.23)

365.2%* (2.31)
0.00321 (0.56)
-0.0882%** (-5.22)
-0.136*** (-7.00)
-0.0000204 *** (-4.02)
0.210%** (4.16)

0.951*** (5.35)
-0.191 (-0.44)
-3.400 %% (-4.32)
2.496** (2.20)
-1.759%** (-5.28)
-2.369* (-1.70)
-0.0702 (-1.39)
2.060*** (2.82)
-0.124%%* (-2.84)

-0.000578** (-2.31)
0.673*** (26.87)

-04.70%%* (-7.14)
-0.00443*** (-4.50)
-0.0378*** (-10.60)
-0.0471%%* (-12.67)

-0.0000515*** (-28.84)

0.192*** (23.01)

2.143%** (35.39)
-0.117 (-0.85)
-1.467*** (-6.53)
0.713%%* (2.66)
-2.164*** (-15.68)
2.402%%% (-4.43)
-0.0396*** (-4.64)
3.202%%% (19.49)
-0.136*** (-23.02)

ANOL 0.503*** (44.70) 0.511%** (6.16) 0.371%** (7.97) 0.615*** (6.92) 0.512%%%(43.17)
Constant 0.208%** (4.64) 0.204* (1.78) 0.00344 (0.03) 0.0875 (0.70) 0.197*** (4.60)
Firm & industry FE Yes Yes Yes Yes Yes

N 190975 6723 13325 10880 159192
R-squared 0.506 0.540 0.560 0.515 0.507

Adj. R-squared 0.431 0.452 0.484 0.403 0.432

Notes: This table presents the results of estimating equation 1 with an ordinary least squares specification with different
sample restrictions. Column 1 includes all firms, column 2 includes only Finnish-owned multinationals, column 3 includes
only subsidiaries of foreign owned MNEs located in Finland, column 4 includes only domestic corporate groups, and
column 5 includes only domestic standalone firms. Trend is the linear time trend, defined as the tax year less of 2000,
the first sample year. Thus, Trend receives values 0-15. All other variables are as defined in Section 4.2. The estimation

sample is the entire sample from YRTTI tax return data. ¢ statistics are in parentheses.

at the 10%, 5%, and 1% levels, respectively.
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Figure 4: Distributions of the difference between CASH ETR and statutory tax rate (STR) in 2000 and 2015.
Notes: YRTTI data, full sample for years 2000 and 2015. The distribution is winsorized from right at 0.2 to increase readability, that
is, all values above 0.2 are set to 0.2. The distribution of values above 0.2 is flat with a very low density.

and **¥* denote significance
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For comparison, Dyreng et al. (2017) use similar
sample restrictions to check the robustness of their
trend coefficient estimates. The significance of the
trend coefficients in their sample does not disappear.
This suggests that the decreasing ETRs observed by
Dyreng et al. (2017) stem primarily from tax avoidance,
although their time trend captures a wider variety
of unspecified means than ours. A similar connection
between (consistently) low ETRs and the increase in
loss carry-forwards and their utilization has also been
established by OECD (2011), Drake et al. (2020),
and Christensen et al. (2022). In addition to potential
loss-shifting, loss-making subsidiaries in multinational
groups may create incentives for "anti-avoidance," where
profits are transferred to such subsidiaries to utilize
the loss carry-forwards, using, e.g., financial instruments
or transfer pricing. Recent empirical evidence from the
United States studied by Schwab et al. (2023) suggests
that many loss-making firms engage in tax avoidance
since they often expect to become profitable in the
future. The share of loss-making firms increases with
time among both multinational and domestic firms
(Figure Al).

Altogether, focusing only on the mean ETRs might
be somewhat inconclusive, as it may largely reflect the
loss-making tendency of the firms (especially smaller
ones), which is not necessarily related to tax avoid-
ance and which may be problematic since the ETR
is not meaningful when the denominator is negative.
For corporate groups, the decreasing time trend in the
CASH ETR is not driven by loss histories. However,
the data of multinational companies are not on the
complete corporate group level, as we do not observe
multinationals’ foreign subsidiaries or parents, in cases
of foreign-headquartered subsidiaries located in Fin-
land. It is possible that these groups use profit shifting
to avoid paying taxes in Finland. Profit shifting would
cause the ETR of the Finnish parts to be low, or most
likely zero. We will discuss this further in Subsection 5.4.

5.2 Quantile Regression Results

We next use unconditional quantile regression to study
how the distribution of ETRs evolves over time. These
regression results, shown in Tables A2-A5, are presented
in the Appendix A.2.22 The lowest quantiles consist

22 For comparison, column 1 shows the OLS specification from
Table 2.

entirely of zero CASH ETRs, so the model cannot be
estimated there. From the results, we see that changes
in the STR have the largest effect on the median. In
addition, STR changes have a larger effect on domestic
firms, which is expected given that they operate solely
in Finland.

An increase in profitability (ROA) has a positive
partial effect in the left tail of the distribution but a
negative one in the right tail. Henry & Sansing (2019)
point out two possible relations between profitability
and ETR. Since book-tax differences increase in ab-
solute value with income, ETRs of firms having ETR
< STR could be expected to decrease with income
(this is called the tax avoidance effect). On the other
hand, having ETR > STR causes marginal income
taxed at STR to shift the ETR downwards and vice
versa (dubbed "the income effect"). The observations
from Appendix A.2 are consistent with the income
effect. Book-tax differences are statistically significant
throughout. The effect of losses is also statistically
and economically very significant, especially among the
lower parts of the distribution.

Figure 5 shows the trend coefficient from the regres-
sions of every quantile from 1 to 90, instead of just a
few quantiles as in Appendix A.2, which illustrates the
trend in more detail. The specifications are otherwise
the same, and all control variables are included, but
only the trend coefficient is plotted in this figure. The
results indicate that the values of different quantiles
of the distribution decrease over time, i.e., that the
unconditional ETR distribution moves asymmetrically
to the left over time.

If the entire distribution moved to the left, we
would observe a constant trend coefficient for differ-
ent quantiles. However, we observe a large negative
coefficient in the low quantiles for both MNEs and
domestic firms. This suggests that the low quantiles
decrease substantially over time, consistent with the
increasing share of zero CASH ETR observations over
time driving down the lower quantiles. For Finnish-
headquartered MNEs, the trend is negative throughout
the distribution. For domestic corporate groups, the
trend is similarly negative throughout, but mostly
not statistically different from zero. Corporate groups
can use group contributions and other within-group
transactions to balance current period profits without
necessarily creating losses, so there are fewer domestic
groups with zero CASH ETR. Domestic groups there-
fore exhibit a more uniform trend pattern than domestic
firms. The heterogeneity in the distributional changes
is smaller as the confidence intervals are wide and do
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Figure 5: Trend coefficients over the CASH ETR distribution for different sub-samples.

Notes: The figures plot the coefficient point estimates of Trend for every quantile of the CASH ETR distribution for the four different
firm types. The shaded blue area describes the 95% confidence interval of the point estimates. The used data is the YRTTI tax
return data for 2000—2015. Finnish MNEs include Finnish-headquartered multinationals. Foreign MNEs include subsidiaries of foreign-
headquartered multinationals that are located in Finland. Domestic groups include purely domestic corporate groups and domestic

firms include domestic standalone firms.

not reject a constant effect. For foreign-headquartered
MNEs and domestic firms, we observe a large decrease in
the lower quantiles and an increase around the median.
Among domestic firms, there is more entry, and without
the possibility of current-year profit balancing, these
firms become unobserved when making losses. There is
a similar pattern among foreign-headquartered MNEs,
which is somewhat surprising.

5.3 Mechanisms: Temporary Tax Changes,
the Global Financial Crisis, and
Affiliation with Tax Havens

As discussed previously, there are some factors that
could be driving our results. While the time trend
catches "learning" or increased use of tax avoidance
opportunities, we should check whether the trend we
found is driven by changes in other tax rules, like
temporary bonus deductions, or other external events,
such as the global financial crisis. We also utilize
an auxiliary dataset containing some information on
foreign subsidiaries of corporate groups with Finnish
parents to study the extent to which the decreasing time
trend is associated with having tax haven subsidiaries.

The main temporary tax incentives during the
sample period were accelerated depreciation in 2009-
2010 and again in 2013-2015, as well as the R&D
bonus deduction in 2013-2014. There has also been an
interest barrier in place since 2014, limiting the tax
deductibility of interest payments. The interest barrier
was implemented to restrict the profit shifting of MNEs
through debt shifting. Harju et al. (2025) study the
impact of the interest barrier implemented in 2014 on
debt shifting. Their results suggest that the interest
barrier seems to decrease the debt shifting, but firms
substituted to use more transfer pricing to shift profit.
Thus, according to Harju et al. (2025), the effects of the
interest barrier on total profit shifting are inconclusive.

We study the effects of these temporary tax incen-
tives by interacting the time trend with the indicators
for the periods of the temporary tax changes. We
also include the interaction with a post-financial crisis
indicator (post-2009). Restricting our purview to firms
that do not utilize losses in 2010 would not be sufficient
since the business of even always-profitable firms might
still have suffered from the financial crisis.

Table 4 presents the results. Odd numbered columns
add the interaction of the trend with the post-2009
indicator. This interaction term is significant only
for Finnish-headquartered MNEs, positive for foreign-
headquartered MNEs, and negative for domestic firms.
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Table 4: Robustness of the main results to inclusion of interaction terms.

Finnish MNEs Foreign MNEs Domestic groups Domestic firms

[¢)] (2) 3) (@) (5) (6) @) ®)

Trend -0.0100*** (-6.25) -0.00768*** (-5.38) -0.00130 (-0.86) -0.00237** (-2.32) -0.00287* (-1.83) -0.00208 (-1.62) -0.0000492 (-0.17) -0.000879*** (-3.42)
Post GFC -0.0744 (-1.63) -0.0715%* (-2.27) -0.0867** (-2.25) 0.0499*** (5.78)

1(2009-2010) -0.276%* (-2.22) 0.0904 (1.20) -0.0314 (-0.29) -0.0164 (-0.71)
1(2013-2015) -0.0980 (-0.99) 0.0995 (1.56) -0.0677 (-0.81) 0.0972%** (4.94)
Trendx Post GFC 0.00512** (2.00) 0.00375** (2.02) 0.00517** (2.39) -0.00308*** (-6.40)

Trendx 1(2009-2010) 0.0158** (2.09) -0.00603 (-1.32) 0.00174 (0.27) 0.000963 (0.69)
Trendx 1(2013-2015) 0.00522 (1.07) -0.00468 (-1.47) 0.00398 (0.97) -0.00514*** (-5.30)
STR 0.394** (2.40) 0.515*** (2.90) 0.777*** (7.47) 0.552%** (4.73) 0.892*** (6.43) 0.928*** (6.45) 0.550*** (17.25) 0.480*** (13.68)
Constant 0.183 (1.55) 0.141 (1.17) -0.0502 (-0.43) 0.0384 (0.32) 0.0396 (0.31) 0.0243 (0.19) 0.232%** (5.42) 0.258%** (5.95)
Firm characteristic controls Yes Yes Yes Yes Yes Yes Yes Yes
Book-tax difference controls Yes Yes Yes Yes Yes Yes Yes Yes

Firm & industry FE Yes Yes Yes Yes Yes Yes Yes Yes

N 6723 6723 13325 13325 10880 10880 159192 159192

0.542
0.453

0.542
0.454

0.561
0.484

0.561
0.485

0.516
0.404

0.516
0.404

0.507
0.433

0.507
0.433

R-squared
Adj. R-squared

Notes: This table presents the results of estimating equation 1 with an ordinary least squares specification with different sample
restrictions. Columns 1 and 2 include only Finnish-owned multinationals, columns 3 and 4 include only subsidiaries of foreign
owned MNEs located in Finland, columns 5 and 6 include only domestic corporate groups and columns 7 and 8 include only
domestic standalone firms. Trend is the linear time trend, defined as the tax year less of 2000, the first sample /(2013-2015) year.
Trend receives values 0-15. Post GFC is an indicator which gets the value 1 after the year 2007. /(2009-2010) and /(2013-2015)
are indicators which get the value 1 during years 2009-2010 and 2013-2015. Other variables are as defined in Section 4.2.
Coefficients for the control variables are omitted here, see Appendix Table A9 for entire regression output. t statistics are in

parentheses. * ** and *** denote significance at the 10%, 5

We see that the time trend for multinational firms
and domestic groups is much smaller after the financial
crisis, but larger for domestic standalone firms. One
potential reason for this is firm dynamics: we observe
an increase in both entry and exit around 2008-2010
for domestic firms, but no similar increase for MNEs.
This would also explain why the Post GFC' dummy is
positive for domestic standalone firms.

The even numbered columns of Table 4 include the
interactions with the indicators for 2009-2010 and 2013—
2015. These interaction terms are mostly statistically
insignificant. However, there were many simultaneous
changes in Finnish corporate taxation during the period
2013-2015. In addition to the R&D bonus deduction
and the introduction of the interest barrier, there were
changes in dividend taxation and in the tax treatment
of the reserve for invested unrestricted equity (SVOP-
rahasto in Finnish), among other things. These factors
all coincide during this period with the decrease in
the Finnish corporate tax rate (in 2014). We cannot
separate their effects with this simple interaction ap-
proach. However, we can say that the STR change is
a much more likely explanation for the significance of
this interaction than the R&D deduction or the interest
barrier, especially considering that the interaction is
not statistically significant for multinationals and R&D
expenses have not been significant in almost any of
the earlier specifications. Furthermore, it has been
estimated that the R&D deduction was considerably
underutilized, since approximately 800 firms used the

%, and 1% levels, respectively.

deduction (Kuusi et al. 2016). Therefore, these two
temporary changes in the tax environment are unlikely
to drive our results.

Finally, we present some additional robustness
checks by altering the control variables. First, we ex-
clude all control variables and keep only the statutory
tax rate and the fixed effects. The results, as shown
in Table A6, show that the trend coefficient with-
out control variables is smaller in absolute terms for
MNEs and greater for domestic entities compared to
the baseline results in Table 2. Second, as explained
in section 4.2, the dividends received in our main
specification included all the dividends received without
distinguishing between taxable and tax-free dividends.
After 2006, we directly observe tax-free dividends. For
2000—2005, we count the tax-free dividends that we can
observe, which comprise subsidiary dividends and tax-
free foreign dividends. Table A7 shows the results with
an alternative definition of the received dividends. The
results remain mostly unchanged. The trend coefficients
decrease slightly in absolute terms, and the trend
coefficient for foreign-headquartered MNEs is no longer
statistically significant at the 10% level. Third, one may
be concerned whether the inclusion of some of the book-
tax differences controls too much: after all, some of them
may be related to tax avoidance. Table A8 presents the
results in which only the characteristics of the company,
special items, and NOLs are controlled. The latter two
are kept because NOLs are automatically deducted if
the firm has any remaining, and special items include
group contributions. The time trends slightly increase in
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absolute terms compared to the baseline results, except
for foreign-headquartered MNEs, for which the trend
decreases and is no longer statistically significant at the
10% level. The increase in the magnitude of the time
trend is consistent with the control variables possibly
capturing tax avoidance to some extent. However, the
economic significance of the results remains unchanged
again.

The time trend for Finnish-headquartered MNEs re-
mains large and statistically significant across different
specifications. One possible explanation for this is that
MNESs are benefiting from their foreign operations. To
investigate this conjecture, we exploit the information
available on foreign affiliates between the years 2007-
2015 and include foreign affiliate controls in Table A10.
Column 1 shows the regression results for multinational
firms for the sample period without controls, whereas
columns 2 to 5 alter the set of foreign activity control
variables.?2> We see that the results from column 1
are very stable to the inclusion of the different foreign
affiliate controls, as in all columns, the trend coefficient
is -0.38 ppt per year and statistically significant at
the 10% level. In addition, the two different tax haven
measures, the dummy variable for having a tax haven
subsidiary and the number of tax haven subsidiaries, do
not result in statistically significant estimates and the
coefficients for subsidiary sales and employees are eco-
nomically small, though statistically significant. This,
together with the fact that the trend coefficient remains
unchanged, suggests that the decline in ETR over time
is not explained by a change in foreign activities, at least
to the extent we can measure them.2* Finally, the trend
coefficient for this shorter sample period beginning in
2007 is approximately half the size of the baseline trend
coefficient reported in column 2 of Table 2, which is
based on the longer period. This weaker downward trend
may be explained by the introduction of transfer pricing
documentation rules in 2007, which likely constrained
profit shifting opportunities for multinationals.

23 See Appendix All for the regression results for different
groups of firms for the period 2007-2015.

24 Our results may be influenced by the relatively small number
of Finnish multinational corporate groups in the sample with tax
haven subsidiaries, which could limit statistical power and the
ability to detect significant effects for these variables.
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5.4 Extensive Margin Response: Zero
Taxable Profit

Our regression analysis excludes by definition obser-
vations with zero pre-tax income, as the dependent
variable in the regression analysis is cash taxes paid
divided by pre-tax income. A low CASH ETR could
indicate tax avoidance, so a downward trend in CASH
ETR could suggest that tax avoidance is increasing.
However, as suggested by Bilicka (2019), reporting zero
taxable income could also be interpreted as a sign of
aggressive tax planning. Having zero taxable profit can
be seen as the firm avoiding taxes overall, i.e., represent-
ing the extensive margin of tax avoidance. Moreover,
corporate groups, especially multinational groups, have
more opportunities to avoid taxes. Multinationals can
reduce their global tax liability by decreasing their
taxable profit in high tax countries to as low as possible
or even by reporting zero taxable profit and contrarily
report more profit in low tax countries.

Since our tax return data covers only the parts
of multinational groups that operate in Finland, we
cannot observe the global amount of taxes paid or profit
reported by the multinationals. A multinational paying
no taxes or a low amount of taxes, or reporting no
or a low amount of taxable profit in Finland, may
possibly indicate profit shifting. Although our trend
variable in the regressions of the preceding subsections
also catches trends in profit shifting, it does not separate
it from other tax avoidance activities. To complement
our analysis, we present some descriptive analysis in
the vein of Bilicka (2019) and Johannesen et al. (2020)
to study whether there is bunching around zero in the
taxable profits of MNEs. For the graphs in this section,
we do not drop firms with zero or negative accounting
profits.

Firms might not have incentives to diminish their
(group total) accounting profits to zero, but they would
like to lower their taxable income to elude taxes. To
investigate this, Figure 6 shows the yearly share of
firms with zero taxable profit and zero accounting profit.
Following Johannesen et al. (2020), we define a firm
as reporting zero (accounting) taxable profit if the
(accounting) taxable profit to the total assets share of
the firm falls between -0.5 and 0.5 percent. Since firms
have different opportunities to reduce their taxable
income to zero, we group the firms into five groups:
tax haven affiliated Finnish-headquartered multina-
tionals (Haven affiliated MNEs), non-haven affiliated
Finnish-headquartered multinationals (Non-haven affili-
ated MNEs), foreign-headquartered affiliates located in
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Figure 6: Share of firms reporting zero profit by year.

Notes: The figure illustrates the evolution of firms reporting zero taxable profit and zero accounting profit. The used data source is
the YRTTI tax return data for 2007-2015. Firm is considered as reporting zero profit if the taxable (accounting) profit to total assets
share of the firm falls between -0.5 and 0.5 percent. Haven affiliated MNEs include Finnish-headquartered multinationals with at
least one affiliate located in a tax haven country defined by Menkhoff & Miethe (2019). Non-haven affiliated MNEs include Finnish-
headquartered multinationals with no affiliates in tax haven countries. Foreign MNEs include subsidiaries of foreign-headquartered

multinationals that are located in Finland. Domestic groups include purely domestic corporate groups and domestic firms include
domestic standalone firms. Accounting profit includes all firms due to the share being very similar across the different groups of firms.

Finland (Foreign MNEs), Finnish domestic corporate
groups (Domestic groups), and Finnish standalone enti-
ties (Domestic firms). The share of firms that report zero
taxable profit in these different groups has remained
relatively stable over the years, as seen in Figure 6.
We also observe that the share of firms that report
zero profits is the highest among Finnish-headquartered
multinationals that have at least one affiliate located in
a tax haven destination (blue line), where the share is
between 40% and 50% of firms. Furthermore, almost
30% of domestic corporate groups (yellow line) as well
as Finnish-headquartered multinationals without tax
haven affiliates (green line) report zero taxable profit.
These shares of firms that report zero taxable profit are
relatively high, especially compared to the average share
of firms that report zero accounting profit, i.e., about 3%
among all firms (dashed black line).?5 This graphical
evidence supports the argument that firms with more
opportunities for tax avoidance, i.e., firstly corporate
groups overall, secondly multinational corporate groups,

25 We plot the share of firms that report zero accounting profit
with respect to all firms as the shares between the different
groups with respect to the different firm groups differs very little.

and finally tax haven affiliated corporate groups, also
seem to do that more on the extensive margin.

Figure 7 complements Figure 6 as it presents the
line histograms of the return on assets (ROA) calculated
by dividing the accounting profit with the total assets
and the ratio of taxable profits to the total assets
around zero (i.e., the measures used in Figure 6 to
calculate the share of firms that report zero profit).
In the ROA panels, i.e., the figures in the left panel,
we see that tax haven affiliated Finnish-headquartered
multinationals (blue line) are on a somewhat higher
level, suggesting that a larger share of these firms report
a ROA closer to zero.?® However, there is no clear
evidence of the figures in the left panel bunching around
zero in any of the groups. In the taxable profit panels
on the right side, we notice clear bunching at zero,
which remains even after removing firms which deduct
earlier losses. We also see that Finnish corporate groups,
especially those with tax haven affiliates (blue line),
tend to bunch close to zero, supporting the evidence
provided in Figure 6. These results are similar to those

26 Note that the number of observations is lower in the tax
haven affiliated multinationals which may also explain partly
these graphical results.
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Figure 7: Histograms of ROA and the ratio of taxable profits to total assets.

Notes: The histograms illustrate the distribution of observations around zero return on assets (ROA) and the ratio of taxable profits to

total assets. The top panel figures use all observations whereas the bottom panel figures discard observations with any deducted losses.
Left panel figures show the histograms of ROA and right panel figures of taxable profits to total assets. The data source is the YRTTI
tax return data for 2007-2015. Haven affiliated MNEs include Finnish-headquartered multinationals with at least one affiliate located
in a tax haven country defined by Menkhoff & Miethe (2019). Non-haven affiliated MNEs include Finnish-headquartered multinationals
with no affiliates in tax haven countries. Foreign MNEs include subsidiaries of foreign-headquartered multinationals that are located in

Finland. Domestic groups include purely domestic corporate groups and domestic firms include domestic standalone firms.

of Bilicka (2019), who finds that a higher share of
foreign multinational subsidiaries report zero taxable
profit in the United Kingdom. However, note that we
do not perform a similar matching as Bilicka (2019) and
there are differences in observables between MNEs and
domestic firms.

5.5 Discussion

Although loss carry-forward reserves and their utiliza-
tion have increased, especially after the financial crisis,
the lower quantiles of the CASH ETR distribution
show a decline already before then, as indicated in
Figure 2. Although the median firm has a CASH ETR
very close to the STR, our results suggest that tax
avoidance may have increased over time. Unconditional
quantile regression does not rely on rank similarity or
invariance, so the UQR results do not tell whether
the same firms are consistently decreasing their ETRs
or whether many different firms experience large ETR
decreases. The former seems more likely, given that
the trend is even more emphasized for the balanced
sample, and the results are robust to the exclusion of
loss-utilizing groups. However, even if a subsidiary is
constantly generating losses, the group-level profits may

always remain positive because of group contributions.
In addition, analyzing the incentives of loss-making
firms remains a fruitful area for future research. This
could, for example, involve looking into the book-tax
differences in firms that consistently report losses, as in
Schwab et al. (2023).

Increasing tax avoidance might mean that either
the marginal costs and benefits of engaging in more
extensive avoidance change over time, or firms are
not always behaving optimally and learn over time.
Jacob et al. (2021) model the determination of the
level of tax avoidance as a function of moral hazard,
avoidance costs, and future profitability expectations.
These determinants, and also the learning process, tend
to be time-variant and are caught by the time trend
(and firm fixed effects if time-invariant). Our empirical
models remain silent on why all firms do not engage
in tax avoidance, but the different marginal costs are a
likely explanation, since the observed trend was largest
for MNEs and smallest for domestic firms (standalones
included).
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6 Conclusion

We study the trends in the effective tax rates (ETRs)
of Finnish multinational and domestic firms over the
period 2000-2015 using administrative tax return and
financial statement data. In addition to leveraging
highly granular data, we complement the previous
academic literature by studying the heterogeneity of
ETRs across firms. Similarly to the earlier literature
on the topic for various countries (e.g., Dyreng et al.
2017, Edwards et al. 2021, Thomsen & Watrin 2018,
Chen et al. 2020), we find a decreasing time trend in
ETRs, particularly for Finnish-headquartered multina-
tional enterprises. Changes in book-tax differences, the
tax environment, or firm characteristics explain little
of this trend. We do not find a statistically significant
decreasing trend for domestic corporate groups or an
economically significant one for domestic standalones,
consistent with our detailed data being able to capture
the vast majority of items causing book-tax differences.

Our unconditional quantile regression results sug-
gest that the decreasing ETR is largely associated with
an increasing share of zero ETR observations rather
than a uniform trend in the ETR distribution. Our
robustness checks indicate that while the level of ETRs
decreased markedly after the financial crisis of 2009,
the time trend was also attenuated. The financial crisis
therefore had a lasting legacy on Finnish firms, creating
large loss carry-forwards that were deducted in the
following years. Moreover, we are able to link Finnish-
headquartered MNEs to their foreign subsidiaries. This
makes it possible to investigate the decreasing ETR time
trend for Finnish-headquartered MNEs in more detail,
in addition to allowing us to study the effects of having
a tax haven affiliate on the ETR. We find that MNEs
with tax haven presence report zero taxable profits
in Finland much more often than non-haven affiliated
ones. However, this finding must not be categorically
interpreted as profit shifting, since there may be other
differences between tax haven and non-haven affiliated
multinationals.

One should be cautious about deriving policy impli-
cations from our results. In general, differences between
effective and statutory tax rates are very small for the
majority of firms in Finland, and loss carry-forwards
play a major role in the decreasing time trend in
ETRs. Our results do therefore call for future work to
better understand the incentives of loss-making firms,
especially in countries where there is no loss carry-
back. A closer look into the foreign operations of

Finnish multinationals is also warranted, particularly
the establishment and business activity of tax haven
affiliates.
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A Appendix

A.1 Additional Descriptive Evidence of the Data
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Figure Al: The yearly share of loss-making firms (i.e.,negative accounting profits).

Notes: The data source is the YRTTI tax return data for 2000—2015. MNE includes Finnish-headquartered multinationals as well
as subsidiaries of foreign-headquartered multinationals that are located in Finland. Domestic includes domestic corporate groups and
domestic standalone firms.

Table Al: Summary statistics for the corporate groups in the YRTTI sample.

Panel B: Corporate groups only N Mean St. dev. pl p25 p50 p75 p99
Firm characteristics

CASH ETR 32,036 0.21 0.16 0 0.10 0.22 0.28 0.79
Pre-tax income 32,036 10,498,615 101,811,096 10,760 243,609 793,707 2,976,211 162,794,000
MNE 32,036 0.64 0.48 0 0 1 1 1
Log total assets 32,036 16.1 1.76 12.6 14.7 15.9 17.3 19.6
Fixed assets 32,036 0.33 0.26 0 0.088 0.31 0.53 0.93
ROA 32,036 0.15 0.14 0.00092 0.054 0.11 0.20 0.74
Debt-to-Equity 32,036 86.5 300.8 -290.6 0 8.82 61.6 1932.4
Paid dividends® 32,036 0.040 0.074 0 0 0.0051 0.049 0.38
Book-tax differences

Special items? 32,036 -0.0023 0.014 -0.074 0 0 0 0.027
R&D expenses? 32,036 0.0020 0.0061 0 0.00000025 0.00010 0.0011 0.029
Intra-group interest payments1 32,036 0.0026 0.0055 0 0 0 0.0022 0.024
Statutory provisions> 32,036 0.0015 0.0045 0 0 0 0 0.024
A Book-tax amortization difference? 32,036 0.00060 0.0055 -0.013 0 0 0 0.031
A Book-tax depreciation difference® 32,036 0.00027 0.0014 0 0 0 0 0.0090
Received dividends® 32,036 0.030 0.067 0 0 0 0.031 0.38
Contributions and subsidies® 32,036 0.00077 0.0027 0 0 0 0.000084 0.017
NOL! 32,036 0.029 0.15 0 0 0 0 0.87
ANOL! 32,036 -0.0091 0.034 -0.20 0 0 0 0

Notes: This table presents the summary statistics for corporate groups in 2000-2015. Panel A with the entire sample is presented
in Table 1. CASH ETR is cash taxes paid divided by earnings before taxes. MNE is an indicator variable equal to 1 if the firm is
a multinational enterprise and 0 otherwise. NOL = Total net operating losses. ANOL = net operating losses utilized to reduce
taxable income. *Variable scaled by total assets. 2Variable scaled by sales.
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Heterogeneity in Effective Tax Rate Trends: Evidence from Finnish Corporate Tax Returns = 27

A.3 Robustness of Main Results

Table A6: Robustness of main results to the exclusion of control variables.

(1) All firms (2) Finnish MNEs (3) Foreign MNEs (4) Domestic groups (5) Domestic firms
Trend -0.00221*** (-9.46)  -0.00579*** (-4.85)  -0.00185* (-1.76)  -0.00352*** (-3.19)  -0.00167*** (-6.68)
STR 0.619*** (23.88) 0.238* (1.76) 0.642*** (6.53) 0.560*** (4.71) 0.649*** (23.09)
Constant 0.0989** (2.51) 0.186*** (2.83) -0.0106 (-0.18) 0.324*** (7.34) 0.0667* (1.75)
Industry FE Yes Yes Yes Yes Yes
N 194138 7004 13557 11475 162102
R-squared 0.0495 0.0917 0.0602 0.0675 0.0480
Adj. R-squared 0.0491 0.0824 0.0551 0.0614 0.0476

Notes: This table presents the results of estimating equation 1 with an ordinary least squares specification with different sample
restrictions. Column 1 includes all firms, column 2 only Finnish owned multinationals, column 3 only subsidiaries of foreign
owned multinationals located in Finland, column 4 only domestic corporate groups, and column 5 only domestic standalone
firms. Trend is the linear time trend, defined as the tax year less of 2000, the first sample year. Thus, Trend receives values
0-15. All other variables are as defined in Section 4.2. ¢ statistics are in parentheses. *, ** and *** denote significance at the
10%, 5%, and 1% levels, respectively.
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30 — Mikko Vanhala and Marika Viertola

Table A9: Robustness of the main results to inclusion of interaction terms (entire regression output).

Finnish MNEs Foreign MNEs Domestic groups Domestic firms
(1) () (3) (4) (5) (6) (7) (8)
Trend -0.0100***  -0.00768*** -0.00130 -0.00237 ** -0.00287* -0.00208 -0.0000492 () o087 **
(-6.25) (-5.38) (-0.86) (-2.32) (-1.83) (-1.62) (-0.17) (-3.42)
Post GFC -0.0744 -0.0715%* -0.0867 ** 0.0499 ***
(-1.63) (-2.27) (-2.25) (5.78)
1(2009-2010) -0.276** 0.0904 -0.0314 -0.0164
) (-2.22) (1.20) (-0.29) (-0.71)
-0.0980 0.0995 -0.0677 0.0972¥**
1(2013-2015) (:0.99) (1.56) (-0.81) (4.94)
Trend Post GFC  0-00512** 0.00375 ** 0.00517 ** -0.00308 ***
(2.00) (2.02) (2.39) (-6.40)
Trend  1(2000- 0.0158** -0.00603 0.00174 0.000963
2010) (2.09) (-1.32) (0.27) (0.69)
0.00522 -0.00468 0.00398 -0.00514 ***
;6‘1’;‘; 1(2013- (1.07) (-1.47) (0.97) (-5.30)
STR 0.394 %% 0.515%** 0.777#** 0.552%** 0.802%** 0.928*** 0.550 %** 0.480%**
(2.40) (2.90) (7.47) (4.73) (6.43) (6.45) (17.25) (13.68)
Controls for firm characteristics
Pre-tax income 357.5% 355.5% -162.5%%* -164.5%%* 364.7%* 364.1%* -05.36*** -04.88***
growth (1.81) (1.80) (-2.75) (-2.78) (2.30) (2.30) (-7.20) (-7.16)
Log total asset 0.00414 0.00354 -0.00232 -0.00241 0.00409 0.00390 -0.00474***  _0.00467 ***
0g total assets (0.70) (0.60) (-0.65) (-0.68) (0.71) (0.68) (-4.81 (-4.74
Fixed assets -0.0408** -0.0368* -0.0373** -0.0367 ** -0.0894 *** -0.0894 *** -0.0377 *** -0.0376 ***
(-2.09) (-1.88) (-2.57 (-2.53 (-5.28) (-5.28) (-10.58) (-10.54)
ROA -0.0534 ** -0.0582%* -0.0564 %** -0.0576 *** -0.136*** -0.136*** -0.0485 *** -0.0481 *¥*
(-2.13) (-2.32) (-4.02) (-4.11) (-7.06) (-7.08) (-13.02) (-12.91)
Debt-to-Equity ~ 0.0000218*** 0.0000218*** 0.00000899** 0.00000880** 0.0000295*** ~ 0.0000297*** ~ 0.0000516*** ~0.0000515***
(-3.08) (-3.10) (-2.04 (-2.00) (-4.05) (-4.07) (-28.92) (-28.87)
Paid dividends 0.217%* 0.235 %+ 0.136*%* 0.139%%* 0.102%** 0.107 *** 0.205 *¥* 0.202%¥*
(2.45) (2.69) (5.41) (5.66) (3.79) (3.89) (23.70) (23.57)
Controls for book-tax differences
Special items 0.556*** 0.559 %** 1.340%** 1.336%** 0.951 *** 0.950*** 2.145%** 2.143 %%
P (4.55% (4.59) (9.79 (9.80 (5.36 (5.35 (35.43 (35.39
R&D -0.21 -0.161 -0.13 -0.11 -0.27 -0.26 -0.063 -0.069
expenses (-0.79) (-0.59) (-0.54) (-0.46) (-0.64) (-0.62) (-0.45) (-0.50)
Intra-group in- -1.657 *** SLTTT R -2.378%%* -2.303 %%+ -3.512%%* -3.510*** 1,456 *¥** -1.460 ***
terest payments (-2.74) (-2.95) (-7.82) (-7.91) (-4.35) (-4.35) (-6.47) (-6.49)
Statutory brovi. -0.976 -0.909 0.972%* 1.008** 2.479%* 2.404%* 0.727#** 0.732%**
Sion;’ y provi (-1.23) (-1.15) (2.03) (2.10) (2.20) (2.20) (2.72) (2.74)
A Booktax  L.688*** -1.698*** -1.567 *** -1.562%%* S1.720%%* -1.738 %% 2,183 S2.177 R
Amortization (-5.42) (-5.48) (-4.85) (-4.84) (-5.13) (-5.18) (-15.85) (-15.79)
diff.
A Book-tax de- -3.218%*%* S3.171RH* -4.053%%* 4,022 %%* -2.641%* -2.592* 2229 %% -2.270%*%*
preciation diff (-3.18) (-3.12) (-3.35) (-3.31) (-1.89) (-1.85) (-4.11) (-4.19)
Received -0.0980 -0.119 -0.0442* -0.0471% -0.0387 -0.0449 -0.0606 *** -0.0548 ***
oo (-1.02) (-1.25) (-1.71) (-1.89) (-0.75) (-0.88) (-6.66) (-6.13)
Contributions 1.100 1.118 2.538%* 2.556 %% 2.074%** 2.063*** 3.224 %K% 3.222%%%
o e beidas (1.36) (1.38) (2.32) (2.34) (2.83) (2.82) (19.56) (19.53)
NOL -0.0028 *** -0.0026 *** -0.0822*** -0.0814 *** -0.123 %% -0.123 %% -0.136*** -0.136***
(-2.80 (-2.79) (-6.09) (-6.04) (-2.85) (-2.84 (-22.94) (-22.94)
ANOL 0.506*** 0.501 ¥** 0.368 %%+ 0.369 *** 0.610*%* 0.611%%* 0.512%%%* 0.512%%*
(6.13) (6.05) (7.89) (7.93) (6.88) (6.87) (43.20) (43.22)
Constant 0.183 0.141 -0.0502 0.0384 0.0396 0.0243 0.232%%* 0.258%**
onstan (1.55) (1.17) (-0.43) (0.32) (0.31) (0.19) (5.42) (5.95)
Firm & industry  Yes Yes Yes Yes Yes Yes Yes Yes
FE
N 6723 6723 13325 13325 10880 10880 159192 159192
R-squared 0.542 0.542 0.561 0.561 0.516 0.516 0.507 0.507
Adj. R-squared 0.453 0.454 0.484 0.485 0.404 0.404 0.433 0.433

Notes: This table presents the results of estimating equation 1 with an ordinary least squares specification with different
sample restrictions. Columns 1 and 2 include only Finnish-owned multinationals, columns 3 and 4 include only subsidiaries
of foreign owned MNEs located in Finland, columns 5and 6 include only domestic corporate groups and columns 7 and 8
include only domestic standalone firms. Trend is the linear time trend, defined as the tax year less of 2000, the first sample
year. Trend receives values 0-15. Post GFC is an indicator which gets the value 1 after the year 2007. 1(2009-2010) and
1(2013-2015) are indicators which get the value 1 during years 2009-2010 and 2013-2015. Other variables are as defined in

Section 4.2. t statistics are in parentheses.

* Kk

, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.
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