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Abstract
This paper studies how firms manipulate their transfer prices to shift profit
from high tax countries to low tax countries. Using detailed transaction-
destination level firm data for years 2013-2019, I find evidence of Finnish
multinational enterprises underpricing their exports to low tax destinations.
By exploiting variation in corporate income tax rate differences and differences
in the ownership of affiliates, I apply a triple difference estimation strategy. I
find that a 1 percentage point increase in tax rate difference decreases export
unit value by 1.2% among multinational firms exporting to low tax countries.
My results suggest firms use transfer pricing as a complement channel, as firms
more prone to other profit shifting mechanisms also underprice their exports
more. Also, I provide evidence that transfer mispricing is concentrated in
exports destined to countries where the multinational’s affiliate has a higher
level of economic activity. Where the results with exports are very robust,
the results with imports are mixed, suggesting an asymmetrical pattern in
transfer pricing.
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1 Introduction

Multinational enterprises play a central role in today’s global economy, as they pro-
mote innovation and create a substantial number of jobs, making them indispensable
drivers of economic growth and development. However, alongside their numerous
advantages, multinationals also present certain challenges and drawbacks, with tax
avoidance arising as a prominent concern. Multinationals have large incentives to
decrease their overall global tax liability by shifting profit from high tax countries
to low tax countries. Among other adverse effects, such as high tax countries los-
ing tax revenue to low tax countries and competitive disadvantage caused to purely
domestic firms, profit shifting reduces the worldwide tax revenue. Wier and Zuc-
man (2022) estimate these lost global corporate income tax (CIT) revenues to be
10 per cent of global CIT revenues in 2019. Transfer pricing is one of the available
mechanisms multinationals may use to shift profit. The term transfer pricing itself
refers to the pricing of intra-firm transactions. Using transfer pricing to shift profits
is often called tax-motivated transfer pricing or transfer mispricing. By overpricing
exports from low tax countries to high tax countries and by underpricing exports
from high tax countries to low tax countries, a multinational enterprise can locate
more profit in a low tax country affiliate.

This paper provides evidence of multinationals manipulating their export prices
of tangible goods in response to changes in CIT rates. By utilizing detailed data of
Finnish export transactions combined with unique detailed accounting and owner-
ship information from 2013-2019, I provide evidence of multinationals shifting profit
to low tax destinations by exploiting transfer mispricing. Variation in the CIT rates
over time allows me to identify the effect of tax-motivated transfer pricing on export
unit values by comparing export unit values of the multinational before and after
the tax rate change. I first compare multinational’s change in export unit values
to pure exporters, i.e. firms that don’t have affiliates in the destination country,
that are not affected by the tax rate change of the destination country. Second, I
compare the change in multinational’s export unit values in response to a tax rate
change to the same firm’s change in export unit values in another country that does
not change its tax rate. This triple difference approach controls for omitted variable
bias through three channels. Including firm-country-product fixed effect controls for
the firm’s average product price in a country. Simultaneously, product-country-year
fixed effect accounts for shocks at the country-product level, while firm-year fixed ef-
fect controls for shocks happening at the firm level. Importantly, I also evaluate the
validity of the pre-trend assumption by an event study design. The flat pre-trends
I find support the identifying assumption of the approach.
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I find evidence of tax-motivated transfer pricing in exports carried out by multi-
nationals to low tax destinations. The baseline semi-elasticity estimate I find is -1.2,
which suggests that as the tax rate difference to Finland increases by 1 percentage
point (for example low tax country decreases its tax rate by 1 percentage points), a
multinational with an affiliate located in that country decreases its export unit value
by 1.2% compared to an exporter with no affiliate in that country. With the unique
detailed accounting information, I am able to identify various heterogeneous effects.
Among others, firms that are larger, have higher shares of intangible assets or have
tax haven affiliates are more prone to tax-motivated transfer pricing. Additionally,
the tax-motivated transfer pricing seems to only emerge in exports where the multi-
national’s affiliate has a higher level of economic activity measured by turnover or
employment in the destination country. My findings also do not provide clear evi-
dence of transfer mispricing imports. This is also the case when I study the transfer
mispricing by using tax haven indicator instead of tax difference as the tax incentive
variable. I find some evidence of underpricing exports carried out to tax havens but
no evidence of overpricing imports from tax havens.

My benchmark estimate of -1.2 is somewhat larger compared to the estimates
by Cristea and Nguyen (2016) but smaller than the estimates introduced by Liu et
al. (2020). I argue that the difference between the estimates of Liu et al. (2020)
and Cristea and Nguyen (2016) is most likely because Liu et al. (2020) restrict their
sample to multinational firms and only focus on variation in corporate tax rates
whereas Cristea and Ngyuen (2016) also use variation in affiliate ownership status
over time and include also purely domestic firms in the control group. My paper
complements transfer pricing literature in several ways. First, my results imply that
firms employ transfer pricing as a complementary channel to other profit shifting
mechanisms. By utilizing the unique detailed firm data, I show that firms more
inclined to profit shifting via other mechanisms than transfer pricing also engage in
transfer mispricing to a greater extent. Second, I document that transfer mispring
is most pronounced in exports to destinations where the multinational’s affiliate has
higher economic activity. Finally, my results suggest asymmetrical responses to tax
differentials as the results on transfer mispricing imports are inconclusive.

My paper also contributes to tax policy discussion. First, I demonstrate that
the firms in Finland obliged to prepare documentation on their transfer pricing
practices, are actually the ones driving the results of transfer mispricing. This ob-
servation questions the efficiency of the existing policy in preventing such transfer
mispricing. In the same vein, a study by Bustos et al. (2022) examining the im-
plementation of OECD transfer pricing standards in Chile found no impact of the
policy on the prices of traded goods. Second, according to the estimates by Wier
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and Zucman (2022), the loss in corporate income tax revenue due to profit shifting
in Finland has increased from 11% in 2015 to 14% in 2019. As these estimates
are considerable from the government’s point of view, it is crucial to understand
how Finnish multinationals shift their profits. I provide evidence of tax-motivated
transfer pricing by Finnish firms and estimate that the loss in income taxes due to
transfer mispricing corresponds on average to roughly 1% of the income taxes paid
by the firms in sample. Third, with this comprehensive data I am able to identify
firm and product characteristics that are related to a larger scale of transfer mis-
pricing and could be considered when designing targeted actions. Fourth, despite
the implementation of several measures against profit shifting during my sample
period from 2013-2019, the evidence of transfer mispricing I provide suggests that
these actions may be insufficient at curbing profit shifting. Fifth, Finland has low-
ered its corporate income tax rate in 2014 from 24.5 per cent to 20 per cent, which
gives variation in the tax rate differences during the sample period. Additionally,
the Finnish corporate income tax rate is currently lower than the average of EU,
global or OECD.1 Therefore, finding evidence of tax-motivated transfer pricing with
Finnish multinationals suggests that transfer pricing is also present in countries with
relatively low or medium corporate income tax rates.

Several papers provide evidence of the profit shifting activities of multinationals.
These include studies exploiting country-level aggregated data (e.g. Grubert and
Mutti 1991, Hines and Rice 1994, Tørsløv et al. 2022), firm-level micro data (e.g.
Huizinga and Laeven 2008, Dowd et al. 2017) and meta-analyses (e.g. Heckemeyer
and Overesch 2017, Beer et al. 2020). The studies estimating the total scale of
profit shifting often suffer from issues related to data availability and inability to
provide identification set ups that enable the interpretation of the results as causal
evidence of profit shifting.

As with profit shifting literature, also the earliest papers in transfer pricing
literature use country-level aggregated data from the US (Swenson 2001, Clausing
2003). Swenson (2001) finds that import prices react to transfer pricing incentives
generated by corporate income tax rate differences and tariffs, though the economic
magnitude is small. Clausing (2003) finds a relationship between tax rates and
intra-firm transaction prices as evidence of tax-motivated transfer pricing: intra-
firm export prices are lower and intra-firm import prices higher when the destination
country’s tax rate is lower.

On the transaction-level micro data, the studies that can directly distinguish
between intra-firm transactions and third party trade are by Bernard et al. (2006),
Flaaen (2017), Davies et al. (2018) and Wier (2020). Bernard et al. (2006) pro-

1See for example KPMG (n.d.).
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vide direct evidence of transfer price manipulation within US-based multinationals
as they find that the export transfer price wedge, i.e. the price wedge between the
transfer price and a directly comparable arm’s length transaction, increases in re-
sponse to lower foreign tax rates and higher tariffs. Flaaen (2017) exploits the same
data source and finds that in response to the 2004 Homeland Investment Act the
export transfer price wedge increased in low tax countries relative to high tax coun-
tries while at the same time import transfer price wedge decreased. Using a data
set of French firms from year 1999, Davies et al. (2018) show that French multina-
tionals engage in tax-motivated transfer pricing in exports to tax haven countries.
However, they do not find evidence of transfer pricing when disregarding tax haven
destinations. Wier (2020) in turn provides direct evidence of tax-motivated transfer
pricing in imports using a transaction-level data of South African multinationals.

The most closely related papers to my study are by Vicard (2015), Cristea and
Nguyen (2016) as well as Liu et al. (2020). In these studies, the authors do not
directly identify whether the transaction is an intra-firm or a third party transac-
tion. Instead, the authors assume the transaction to be intra-firm whenever the
multinational has an affiliate located in the trade partner country. The advantage
of this approach is that it takes into account the incentive multinationals have to
manipulate also their third party prices. Thus, earlier studies comparing the intra-
firm price and third party price may underestimate the true scale of tax-motivated
transfer pricing. Vicard (2015) finds that French multinationals decrease (increase)
the price of an export (import) to a low tax country where the multinational has an
affiliate in response to an increase in the tax differential. The triple difference esti-
mation strategy I use to identify transfer pricing follows the strategy introduced by
Cristea and Nguyen (2016) and Liu et al. (2020). Both of the aforementioned papers
find evidence of multinationals underpricing exports destined to low tax countries,
former with Danish multinationals and latter with UK multinationals. Liu et al.
(2020) further show that the change in the UK from a worldwide tax system to a
territorial one in 2009 increased the extent of transfer mispricing.2

The rest of this paper is organized as follows. Section 2 discusses the issue
of transfer pricing in more detail. Section 3 describes the methodology. Section 4
discusses the data in use. Section 5 presents the main results as well as the additional
heterogeneity results. Finally, section 6 concludes.

2In a worldwide tax system multinationals pay taxes on all active business income earned, also
the income earned abroad. Under a territorial system however multinationals only pay taxes on
profits earned domestically (Liu et al., 2020).
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2 Transfer pricing

By transfer pricing multinationals can shift profits from high tax countries to low
tax countries. To provide an example of this, imagine a situation in which the home
country, that has a higher tax rate than the destination country, produces a product
with a production cost of 8 euros and sells it to the lower tax partner at a price of
10 euros. Then the lower tax partner sells the product to a third party at a price
of 20 euros and by assumption has no other costs related to the product. In this
example, the home country firm reports a profit of 2 euros and the low tax country
affiliate a profit of 10 euros. Thus, a larger share of the total profit generated by
the product, that is 12 euros, is then taxed with the lower tax rate and hence, the
multinational’s global tax liability is reduced.

Multinationals must however take into account the rules of transfer pricing. Ac-
cording to the tax law in Finland and also in most other countries, the multina-
tional should use the arm’s length principle when pricing intra-firm transactions.
The arm’s length principle refers to the practice in which the price of the intra-firm
transaction replicates the price of a third party transaction, that can be called a
comparable transaction (Liu et al., 2020). Using the arm’s length principle is how-
ever not straightforward, as many intra-firm transactions may not have comparable
third party transactions. As highlighted by de Mooij (2005), determining the arm’s
length price for intangible goods, such as intellectual property rights, is even more
difficult due to their unique nature. Another weakness of the arm’s length principle
is that the enforcement of it requires substantial resources from the tax administra-
tions.3 A multinational may take advantage of the weaknesses of the arm’s length
pricing system and charge a lower price compared to the arm’s length price for an
export from a high tax country to a low tax country, or respectively charge a higher
price for an export from a low tax country to a high tax country (Beer et al., 2020).
This way a larger share of the profits is taxed in the country with a lower tax rate.

As argued by Cristea and Nguyen (2016), multinationals may also manipulate the
comparable third party export price in response to international tax rate differentials
in addition to manipulating the transfer price itself. If the multinational manipulates
the price of the comparable third party transaction, i.e. the arm’s length price, to
the desired direction (for example by lowering the third party export price when
the export destination is a low tax country) the multinational can at the same time
comply with the arm’s length price tax regulations and shift profits. Therefore,
comparing the arm’s length price and transfer price may give a biased estimate of

3Finnish Tax Administration (2016) monitors transfer pricing by requesting transfer pricing
documentation. However, the obligation only applies to large companies. For the exact conditions,
see Finnish Tax Administration (2016).
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Figure 1: CIT rates for Finland and its main affiliate locations

Source: KPMG (n.d.).
Notes: The figure presents the statutory corporate income tax rates for Finland and its main
affiliate locations in 2013-2019. Main affiliate locations are determined in the first sample year
(2013).

the true underlying transfer pricing behavior. Applying the triple difference method
introduced by Cristea and Nguyen (2016) enables me to take into account also the
manipulation of the third party export price as the model compares the price changes
of the multinational to the price changes of a pure exporter with no tax incentive.
I discuss the model in more detail in Section 3.

An obviously important factor determining the scale of transfer pricing is the
tax rate dynamics.4 Figure 1 plots the statutory corporate income tax rates for
Finland and the top 5 countries with most affiliates in the first year of my sample
period (2013). The figure clearly shows that in the beginning of the sample period,
the Finnish tax rate was above most of the tax rates of these important affiliate
destinations. However, after the tax rate decrease from year 2014 onward, the
Finnish tax rate has been relatively low with only Latvia having a lower tax rate
than Finland, and even Latvia catches up in the end of sample period. Figure 2

4Effective tax rates, which account for various deductions in addition to statutory tax rates,
also influence profit shifting decisions of firms. In this paper, I primarily concentrate on statutory
tax rates, as they are exogenous to the firm.
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Figure 2: Distribution of tax rate difference in exports

Notes: The histogram plots the corporate income tax rate difference between Finland and the
destination country of the export. Positive (negative) differences implies that the export destination
country has a lower (higher) tax rate than Finland.

supports the story of Finland being a middle or even a relatively low taxed country.
The histogram illustrates the fact that a large share of the exports of my main
analysis sample are destined to countries with a similar or slightly higher tax rate
than Finland (i.e. the tax rate difference is zero or negative). However, there are
also transactions destined to countries with a positive tax rate difference, namely
low tax countries. To conclude, finding evidence of transfer pricing in Finland would
support the result that transfer pricing exists also in middle taxed countries where
the tax incentive to transfer misprice is less pronounced.

3 Methodology

The estimation strategy I apply to estimate the extent of tax-motivated transfer
pricing is based on the approach introduced by Cristea and Nguyen (2016). The
approach takes into account the incentive multinationals have to manipulate also
their arm’s length (third party) prices in order to shift profit more through transfer
mispricing. Instead of focusing on the true transfer prices that do not take into
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account the manipulation of arm’s length prices, the approach compares the change
in export unit values in response to changes in the corporate tax rates between
firms that have an affiliate in the export destination country to those firms without
an affiliate. I will use the term intra-firm trade when the exporting firm has an
affiliate in the destination country, even though I cannot say for sure that the trade
is intra-firm as I do not observe the true receiving firm of the export. Term pure
exporter on the other hand is used when the exporting firm has no affiliate in the
destination country. The terms pure exporter and intra-firm exporter refer only to
certain firm-country pairs as a firm that is a pure exporter may be an intra-firm
exporter in exports destined to another country, where it has an affiliate.

Where my baseline analysis only exploits the changes in corporate tax rates as
the treatment, Cristea and Nguyen (2016) also use the variation in affiliate owner-
ship status as treatment. However, changes in affiliate ownership can be somewhat
endogenous to the firm and for that reason, I use only continuous firm-country-
affiliate pairs, i.e. either the firm has an affiliate in the destination country for the
entire period or it does not have it in any period, as my main analysis sample.
In other words, either the firm is a pure exporter or an intra-firm exporter to a
given country for the entire period. I show some robustness results in Appendix
A.8 and A.9 with samples including also the non-continuous pairs, namely including
observations where the firm establishes or sells an affiliate in the export destination
country during the sample period, thus switching from/to a pure exporter to/from
an intra-firm exporter.

The effect of tax-motivated transfer pricing is identified as a triple difference
(DDD) estimator that compares the difference in the export unit value of a multina-
tional that has an affiliate in the destination country to the difference in the export
unit value of an exporter with no affiliate in response to a change in the tax wedge
as well as to the difference in the export unit value of the same multinational in
a country that does not change its tax rate. First difference-in-differences (DD)
estimator is obtained from the difference in the multinational’s export unit value
before (period 0) and after (period 1) the tax rate change in country j compared to
the difference in the export unit value in the same periods of an exporter with no
affiliate in country j. The second DD estimator compares the difference in the multi-
national’s export unit value in country j, where there has been a tax rate change,
to the difference in the multinational’s export unit value in another country l with
no change in the tax rate, i.e. τl0 = τl1 . Finally, the triple difference estimator is
the difference of these two DD estimators and enables me to identify the effect of
tax-motivated transfer pricing.

8



The identifying assumption is that in the absent of tax rate change, the MNE’s
intra-firm export unit value relative to the exporter with no affiliate would have
evolved similarly in the country that changed its tax rate compared to MNE’s intra-
firm export unit value relative to the exporter in a control country. The triple
difference specification I estimate is

ln pijkt =
[
β1I

LowT ax
t + β2I

HighTax
t

]
× |∆τjt| × Affij(t)

+αijk + αjkt + αit + ϵijkt , (1)

where pijkt is the unit value p for product k exported by firm i to country j in year t.
The effect of tax-motivated transfer pricing is estimated with the interaction term
between |∆τjt| and Affij(t), where Affij(t) is a dummy variable that is equal to
one if firm i owns an affiliate in country j in year t and is equal to zero otherwise.
The subscript t is in parenthesis as in the main analysis I focus only on continuous
firm-country-affiliate pairs, i.e. there is no variation in Affij(t) in t. However, the
robustness tests in Appendix A.8 and A.9 allow for variation also in t. The term
|△τjt| on the other hand represents the absolute difference in statutory corporate
income tax rates τ of the home country h and country j in year t (i.e. |△τjt| =
|τht − τjt|).

The coefficient of main interest in equation 1 (β) is decomposed for high and low
tax countries to allow for the tax rate change effect to vary between different tax
regimes. The dummy variable ILowTax

t (IHighTax
t ) is 1 when the destination country

j’s corporate income tax rate is lower (higher) than the corporate income tax rate
of home country (i.e. Finland) and otherwise 0. According to the tax incentives of
transfer pricing, I should obtain a negative β1, i.e. the β for the exports directed
to low tax countries, as multinationals may find it optimal to underprice exports
from high tax countries to low tax countries. The opposite is true for β2 (the β

for exports directed to high tax countries) as by overpricing exports to high tax
countries enables the multinational to shift profits to the low tax country, thus β2

should be positive.
αijk in equation 1 represents the firm-country-product fixed effect which controls

for the firm’s average price of a product in a given country. This takes into account
the fact that firms may export different quality products to different markets. αjkt is
the country-product-year fixed effect that in turn controls for country and product
level shocks like demand shocks or tariffs. Finally, αit denotes the firm-year fixed
effect that takes into account shocks happening at the firm level, for example changes
in the productivity of the firm.
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The fixed effects of equation 1 are defined following Liu et al. (2020). Easiest
way to rationalize the chosen fixed effects is to provide an example of a 2*2*2-
setting (i.e. 2 firms, 2 countries and 2 time periods) with two regular difference-in-
differences (DD) set-ups which are then combined to a triple difference setting. In
this example, there are 2 firms i ∈ {x, m}, where x is an exporter with no affiliates
and m is a multinational that has affiliates in both countries j ∈ {c, b}. In period
1 the treatment country b changes its tax rate (i.e. τb0 ̸= τb1) while the control
country’s tax rate does not change (τc0 = τc1).

The first DD set-up would be a so-called within country comparison, where the
difference in the export price of the pure exporter in the treated country is compared
to the difference in export price of the multinational in the treated country before and
after the treatment. The specification would include year and firm fixed effects with
the tax variable interacted with the affiliate dummy (which acts as the treatment
indicator). However, to take into account the product dimension of the data, the
fixed effects need to be interacted with product to compare these effects within
products. Thus, the first DD would include firm-product (αik) and product-year
(αkt) fixed effects.

The second DD would on the other hand be a within firm comparison, where
the unit values of the multinational’s exports carried out to the control country are
compared to the treated country again before and after treatment. Now the chosen
fixed effects would be year and country fixed effects, but again these need to be
interacted with the product dimension, thus ending up with product-year (αkt) as
well as country-product (αjk) fixed effects. Finally, to extend the set-ups to include
additional countries and firms, the first DD would need to be interacted with country
fixed effects and the second one with firm fixed effects. Thus, combining all of this
results in firm-country-product, country-product-year and firm-product-year fixed
effects. However contrary to Liu et al. (2020), in my main specification I choose
to use just firm-year fixed effects instead of firm-product-year fixed effects in order
to include more observations. As robustness checks, I show the results with several
different specification forms altering the combination of fixed effects.

To estimate the effect of changes in corporate income tax rates on transfer pric-
ing, I also follow Fuest et al. (2018) and apply an event study design. Formally, I
run the following specification

ln pijkt =
6∑

l=−5
Dl

j,t ×(β1,lI
LowT ax
t +β2,lI

HighT ax
t )×Affij +αijk +αjkt +αit +ϵijkt, (2)
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where instead of interacting the tax rate difference with the affiliate dummy, I have
a set of dummies Dl

j,t indicating a change in the country j’s tax rate happening
at l = 0. I estimate the specification separately for tax rate decreases, large tax
rate decreases (at least 1 percentage points) and tax rate increases. Otherwise the
variables are as defined in equation 1. The event study design also evaluates the
common trend assumption in the pre-treatment periods, which is essential for as-
sessing the validity of the triple difference strategy. The vast recent literature on the
issues related to two-way fixed effects and difference-in-differences has not yet taken
a clear stand on set-ups with triple differences, continuous and staggered treatment.5

Therefore, I study the validity of the common trend assumption by binarizing the
treatment to tax decreases and increases. Additionally, I also run robustness checks
where the continuous treatment has been transformed to tax rate difference quar-
tile or quintile indicators to address issues related to continuous treatments. These
results are available in Appendix A.5.

4 Data

The estimation strategy requires data from transaction level to macro level. Starting
from the micro level data, I combine information of Finnish firms’ international trade
to firm level information on ownership structures as well as accounting information.

The commodity data I exploit is provided by Finnish Customs and contains de-
tailed information on all goods exported from and imported to Finland.6 The data
source provides information on traded tangible goods that physically either leave or
enter Finland. Thus services, including patents and licenses, are excluded from this
data source. The trade data is gathered from two different sources. Information on
trade with other than EU Member States is obtained from customs declarations.
Data from trade transactions with Member States in turn is received from the In-
trastat reports declared by enterprises themselves. A firm has the obligation to
submit Intrastat declarations when the value of the firm’s EU trade exceeds a cer-
tain annual threshold value.7 Thus, the smallest firms are exempted from declaring
the Intrastat reports of their EU trade and the data source does not include these
transactions. These two sources are then combined by the Finnish Customs to form

5There are several studies focusing on one of the mentioned dimensions, however no research
on combining a continuous staggered treatment to a triple difference set-up.

6However transactions like through transports and transactions with no economical significance
are excluded from the data.

7For example, in 2020 the threshold values for both exports and imports is 600,000 euros,
whereas in 2017 the threshold values for imports and exports were 550 000 euros and 500 000 euros
respectively (Finnish Customs, 2021).
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the International trade in goods (ITG) data set I use. I collapse the transaction
data such that the unit of observation is at the firm-country-product-year level and
focus only on exports in my main analysis. In other words, I observe the exported
goods of each firm i in year t to each destination country j and at each CN code
level k separately. Additionally, I observe quantity of the exported good in kilos and
the price of the transaction in euros. Unit value of an export is then calculated by
dividing the price of a transaction with its quantity.

In addition to the commodity level information provided by Finnish Customs, I
exploit three different data sets provided by Statistics Finland in order to identify the
multinational enterprises and obtain accounting information of all exporting firms.
First, I exploit outward statistics on foreign affiliates which enables me to determine
the locations of Finnish-owned foreign affiliates at a group level. Combining then
this group level information of affiliate locations to a group data set allows me to link
these affiliates to Finnish firms. The group data set also enables me to identify the
location of a firm’s foreign owner. The third data set provided by Statistics Finland is
a financial statement data panel containing financial information of firms. I include
several different variables, for example personnel, turnover, intangible assets and
debt ratio, for the heterogeneity analyses. Each firm has a unique encrypted code
by which I can combine the ownership information and financial information to
the commodity level data. Finally, I also need some macro level data on statutory
corporate income tax rates and retrieve these from the Corporate tax rates table
provided by KPMG (n.d.). I combine the tax rates to the transaction and firm
level data by the export destination country.8 The additional regressions without
country-year fixed effects include also country level control variables for which I
exploit the information from the Penn World Table version 9.1 (Feenstra et al.,
2015).

I restrict the sample to years 2013-2019 since the financial data in its current
form is available from year 2013 onward. Additionally, I drop observations of traded
commodities that are not linked to financial statement data. To increase the com-
parability of the treated group and control group, I exclude purely domestic firms
from my main analyses. This means that I include only firms that have an affiliate
in at least one foreign country during 2013 to 2019. The reason behind this is that
purely domestic firms may differ substantially from multinationals. Additionally, to
focus only on the identifying variation from the corporate income tax rates, I ex-
clude the non-continuous intra-firm trade from the sample. Thus, firm-country pairs
experiencing variation in the affiliate ownership during the sample period, i.e. estab-

8For some missing or inadequate tax rates the KPMG (n.d.) data is complemented with tax
rates from Trading Economics (n.d.).
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Figure 3: Changes in CIT rates in Finland and countries where at least one affiliate
is observed during sample period.

Notes: The figure shows the changes in statutory corporate income tax rates during my sample
period in export destinations where at least one intra-firm transaction is observed during 2013-
2019. Blue symbol presents the tax rate decrease in Finland, yellow symbols present tax rate
decreases and green symbols present tax rate increases. Year 2013 is omitted from the figure as it
is the first year of the sample, thus changes in tax rates are not yet observed.
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lishing or selling their affiliate during the sample period, are excluded from the main
sample.9 My final main regression sample consists of 427,403 export transactions of
3,028 different products (by the CN-classification) that are exported to 135 different
countries. The exports are carried out by 1,020 firms. Of these, 484 firms carry out
intra-firm exports, i.e. the firm has an affiliate located in at least one destination
country of the export. However, on average they carry out exports to 5.3 different
destination countries where they have affiliates. Of these 484 multinationals, 95 are
ultimately owned by foreign companies.

The methodology exploits variation in corporate income tax rates to identify
the scale of tax-motivated transfer pricing. Figure 3 shows the variation in corpo-
rate income tax rates in countries to which there is at least one exporting firm for
which an affiliate is observed in the destination country, i.e. at least one intra-firm
transaction. Of the 135 countries in the entire sample, 80 countries are classified
as such intra-firm transaction countries. Figure 3 illustrates significant variation in
tax rates throughout the entire sample period. Additionally, there are more often
tax rate decreases (yellow symbols) than increases (green symbols). I also plot the
Finnish tax rate decrease separately (blue symbol) in the figure. The largest tax
rate decrease is the US tax rate decrease from 35 to 21 percent due to TCJA in the
end of 2017. Contrarily the largest tax rate increase was in Sri Lanka when they
increased their tax rate back to 28 percent in 2017 after the temporary tax rate cut
of 2016. Of these affiliate destination countries, the mean tax rate increase as well
as decrease is roughly 2.3 percentage points. Additionally, among the affiliate des-
tination countries, roughly 38% (25%) experience a tax rate decrease (increase) at
least once during the sample period. To phrase it differently, 53% of these countries
underwent a change in their tax rates between 2013 and 2019.

Table 1 provides summary statistics of the main estimation sample. On aver-
age, the price of a firm-country-product-year export observation is 250,000 euros
and the weight is roughly 230,000 kilos. Exporting firm has on average 752 em-
ployees during the fiscal year and has a turnover of roughly 449 million euros. The
mean net profit is 13 million euros and the mean debt-equity ratio is 135. Panel
C of Table 1 summarizes the dummy variables characterizing the MNE-status of a
firm. Affiliate dummy receiving a mean of 0.386 suggests that 38.6 percent of all
observations are carried by multinationals to foreign countries where they have an
affiliate. Finally, the last panel of Table 1 provides summary statistics for the tax
characteristics of destination countries. On average, the destination country of the
export has a statutory corporate income tax rate of 24 percent. The mean of 0.228

9I also do the robustness checks without these restrictions, i.e. including also the purely domestic
firms in Appendix A.9 and non-continuous intra-firm trade in Appendix A.8 and A.9.
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Table 1: Summary statistics of exports

Variable Mean St. dev. P1 P99 Number
Panel A: product characteristics
Price (100,000 EUR) 2.5 40.9 0.00006 42 427,403
Quantity (100,000 kg) 2.3 60.2 0.00001 27 427,403
Differentiated product1 0.58 0.49 0 1 427,403

Panel B: firm characteristics
Personnel 752 1,204 10 6,018 419,666
Turnover (100,000 EUR) 4,490 11,600 31 64,600 427,327
Net profit (100,000 EUR) 126 1,600 -1,060 2,690 427,403
Intangible assets/fixed assets 0.06 0.129 0 0.7 410,275
Debt-equity ratio 135.1 4,257 -232 1,148 418,901

Panel C: MNE-indicator variables
Affiliate (Affij) 0.386 0.487 0 1 427,403
Foreign owned 0.274 0.446 0 1 427,403
Tax haven affiliated2 0.282 0.45 0 1 427,403

Panel D: destination country tax characteristics
Statutory corporate income tax rate (τjt) 0.236 0.062 0.125 0.356 427,403
Low corporate income tax rate (ILowT ax

t ) 0.228 0.42 0 1 427,403
High corporate income tax rate (IHighT ax

t ) 0.568 0.495 0 1 427,403
Low tax wedge (ILowT ax

t × |∆τjt|) 0.009 0.02 0 0.095 427,403
High tax wedge (IHighT ax

t × |∆τjt|) 0.039 0.053 0 0.15 427,403
Tax haven destination 0.04 0.194 0 1 427,403
Notes: The table presents summary statistics for the exports and the exporting firms in my
baseline sample, i.e. 2013-2019. The baseline sample is restricted to firms that have at least one
foreign subsidiary during sample period and excludes non-continuous firm-country-affiliate pairs
where the affiliate in the destination country is established or sold during the sample period.
1The product is classified as a differentiated product by its CN-code according to the Rauch
(1999) classification. 2Firm has at least one affiliate located in a tax haven defined as Hines
(2010).
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of the low corporate income tax rate dummy suggests that about 22.8 percent of
the observations are exported to countries with lower tax rate than Finland. Only
4% of the exports are carried out to countries defined as tax havens according to
the list by Hines (2010).10

The main analysis of this study is done with exports, however I show some ad-
ditional results with imports. With similar sample restrictions, the imports sample
consists of 643,547 transactions imported by 1,241 unique firms. The mean of affili-
ate dummy in imports is 0.16, implying that 16% of imports are from origins where
the importing firm has an affiliate. Additionally, 81% of imports are from high tax
origin countries.11

5 Results

In this section I present the results of my study. First, I provide an event study
graph as graphical evidence of tax-motivated transfer pricing in response to changes
in corporate income tax rates. In my baseline results, I estimate the overall scale of
tax-motivated transfer pricing in the exports carried out by Finnish multinationals.
I also provide some quantification estimates of the effect of tax-motivated transfer
pricing on corporate income tax revenue with the back-of-the-envelope calculations.
The heterogeneity results I provide in Subsection 5.2 aim to identify firm, country
and product characteristics that are related to an increased scale of transfer pricing.
In Subsection 5.3 I show the baseline results but with imports to Finland instead of
exports.

5.1 Main results

Graphical evidence

Figure 4 graphically inspects the effect of tax rate changes on export unit values by
providing an event study graph. At year 0 there is a tax rate decrease (increase)
in the low tax destination. If the country experiences several tax rate decreases
(increases) during the sample period, the first decrease (increase) is studied. The
graph plots the coefficient point estimates for the event dummies and confidence
intervals at the 95% level following equation 2.12 The estimation sample with tax
rate decreases (increases) excludes the observations from countries that undergo a
tax rate increase (decrease) during observation period.

10Appendix A.1 provides the list of tax haven countries.
11For summary statistics of imports, see Appendix A.2.
12The regression coefficient estimates are reported in Appendix A.3.
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Figure 4: Average intra-firm export unit value compared to a pure exporter in low
tax countries relative to changes in destination country tax rate.

Notes: The figure plots event study estimates ( ˆβ1,l, l ∈ [−3, 3]) and the corresponding 95% con-
fidence intervals for three specifications. Event study dummies Dl

jt are equal to 1 for a tax rate
decrease, a large tax rate decrease (greater than or equal to 1pp) or a tax rate increase, where
the change in country j’s tax rate happens at l = 0. Formally the event study regressions are
written as ln pijkt =

∑6
l=−5 Dl

j,t × (β1,lI
LowT ax
t + β2,lI

HighT ax
t ) × Affij + αijk + αjkt + αit + ϵijkt.

Regressions include firm-country-product, country-product-year and firm-year fixed effects. In
specifications with tax rate decrease (increase) dummies, I exclude countries that experience a
tax rate increase (decrease) during observation period. The standard errors of the regressions are
clustered at country-year level. All low tax country event study estimates for each specification
are reported in Appendix A.3.
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Figure 4 plots the intra-firm export unit value compared to a third-party exporter
relative to a change in destination country’s corporate income tax rate in low tax
countries. The pre-trends seem to be parallel in the years before tax rate change
with tax rate decreases as well as with tax rate increases. With tax rate decreases
and large tax rate decreases (i.e. tax rate decreases that are at least 1 percentage
points) I find a negative and mostly statistically significant effect of tax rates on
the export price as the relative export unit value drops in the year of tax rate
change and remains negative for the post years. These trends are in line with the
hypothesis that an increased tax rate difference should decline the intra-firm export
price as it becomes more profitable for the multinational to underprice its exports.
On the contrary when the low tax country increases its tax rate, the tax difference
to Finland will decrease, thus decreasing the incentive to underprice exports. I do
not find clear evidence of multinationals increasing their intra-firm export prices
relative to third-party exporters, i.e. decreasing the scale of underpricing, as all of
the coefficients in Figure 4 with tax rate increases are close to zero. As a robustness
check I do the event study analysis also excluding year 2013, i.e. keeping only years
where the Finnish corporate income tax rate is constant. The results are very similar
and are available in Appendix A.4.

Baseline results

Table 2 presents the main results with the baseline sample that includes only con-
tinuous intra-firm trade and continuous third party trade, i.e. there is no within
firm-country variation in the affiliate dummy during the sample period. The depen-
dent variable is the logarithm of unit value of the export, that is the price divided by
its quantity. Column 1 of Table 2 presents the results from estimating the regression
model of equation (1), i.e. including the firm-country-product, country-product-year
and firm-year fixed effects. The statistically significant coefficient of -1.2 for low tax
countries suggests that when the tax difference increases by 1 percentage points,
export unit value of a multinational that has an affiliate in the destination decreases
by about 1.2 percent compared to a pure exporter exporting the same product to
the same country. However, the corresponding coefficient for high tax countries does
not show any coefficient that is statistically different from zero.

In columns 2-5 of Table 2 I alternate the set of included fixed effects.13 Column 2
includes the more restrictive firm-product-year fixed effects as opposed to firm-year
fixed effects. In columns 3-5 I include logarithm of employment and logarithm of

13In Appendix A.7, I keep the sample constant across specifications by restricting to only those
observations included in my main specification, column 1 of Table 2. I also do not include any
control variables. The results are very robust to these adjustments.
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Table 2: Effect of tax differentials on export unit values - main results

Dependent variable: log(Unit Value of Exportijkt)

(1) (2) (3) (4) (5)

Affij × |∆τjt| × ILowT ax
t -1.203***

(0.353)
-0.965**

(0.452)
-1.268***

(0.326)
-3.181***

(0.762)
-1.148***

(0.367)

Affij × |∆τjt| × IHighT ax
t 0.198

(0.246)
-0.102
(0.246)

0.092
(0.223)

0.931***

(0.287)
0.034

(0.156)

ln employmentit -0.011
(0.015)

0.057***

(0.009)
-0.021
(0.017)

ln turnoverit 0.019*

(0.011)
-0.044***

(0.006)
0.017

(0.012)

Affij -0.086***

(0.023)
-0.11***

(0.012)

Fixed effects

Firm * Country * Product Yes Yes Yes

Country * Product * Year Yes Yes Yes Yes Yes

Firm * Year Yes

Firm * Product * Year Yes

Firm * Product Yes

Observations 427,403 333,096 415,710 558,210 521,938

R2 0.931 0.95 0.927 0.661 0.851

Notes: This table presents the triple difference estimates, β1 and β2, of the regression model 1.
Coefficients measure the effect of tax-motivated transfer pricing on export unit values. Affiliate
indicates if the export is classified as an intra-firm export, i.e. if the exporting firm has an
affiliate in the export destination country j. |∆τjt| is the absolute tax rate difference between
Finland and country j. ILowT ax

t (IHighT ax
t ) indicates if the destination country j has a lower

(higher) tax rate than Finland in year t. Columns 2-5 provide alternative combinations of fixed
effects and control variables. The estimation sample is restricted to firms that have at least one
foreign subsidiary during sample period and excludes non-continuous firm-country-affiliate
pairs where the affiliate is established or sold during the sample period. Standard errors in
parentheses are clustered at country-year level. ***, ** and * denote significance at the 1%, 5%
and 10% levels respectively. My preferred specification is shown in column 1.
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turnover as firm control variables since these regressions do not include any firm-
year level fixed effects. Columns 4 and 5 also include the affiliate dummy as these
specifications do not include firm-country-product fixed effects. In all specifications,
the coefficient of main interest, that is the triple interaction term with the low
tax dummy, is negative and statistically significant, suggesting that the result from
column 1 is not driven by the chosen set of fixed effects. The coefficient point
estimates are also quite similar in magnitude to column 1, except in column 4 where
the estimate is the most negative, -3.2. In column 4 the coefficient point estimate
also for high tax destinations is statistically significant and positive. All in all,
results from Table 2 suggest that multinationals underprice their exports to low tax
destinations where they have affiliates.

As said, main results only include continuous intra-firm and third party trade
and firms that have at least one foreign affiliate during the sample period. Ap-
pendix Tables A.8 and A.9 relax these restrictions. Both allow also for variation
in the affiliate dummy within firm-country pairs. In addition, Appendix A.9 in-
cludes also purely domestic firms. The results are qualitatively similar with all of
these samples. What can be seen however is that when non-continuous intra-firm
trade is included the coefficient point estimates are closer to the ones introduced by
Cristea and Nguyen (2016). Cristea and Nguyen (2016) also include non-continuous
intra-firm trade and purely domestic firms in their estimation, thus this result is not
that surprising. The largest differences between the estimates with different sample
restrictions seem to arise with the most demanding fixed effects, i.e. those specifica-
tions that include three dimensional fixed effect(s). Finally, restricting the sample
to include only firms with a foreign affiliate at some point in the sample produces
more negative estimates without having that much impact on standard errors when
focusing on the main specification, i.e. column 1 of Appendix A.8 and A.9.

Quantification of the effects

To quantify the effects of transfer mispricing, I perform some back-of-the-envelope
calculations of the impact of transfer mispricing on the Finnish corporate income tax
revenue. Following previous literature, these tentative back-of-the-envelope calcula-
tions rely on the assumption that multinationals do not alter their export quantities
in response to changes in tax rates. Nevertheless, the estimates provide a picture of
the potential macro implications of tax-motivated transfer pricing. To estimate the
total profit shifted by transfer pricing in year t, I use the following equation

ShiftedProfitt =
∑

j∈LowT ax,t

β̂1 · |∆τjt| · exportsMNEjt, (3)
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where country j has a lower tax rate than Finland. β̂1 in turn is the coefficient
for the triple interaction term I have estimated, for which I use my baseline re-
gression’s coefficient estimate of -1.203 from column 1 of Table 2. |∆τjt| represents
again the absolute tax difference between Finland and country j in year t. Finally,
exportsMNEjt denotes the total volume of exports destined to country j that are
exported by Finnish multinationals with affiliates in country j in year t.

I find that in 2013, Finnish multinationals shifted about 156 million euros, which
corresponds to a tax revenue loss of roughly 38 million euros with the Finnish tax
rate of 24.5% in 2013. However, after the tax rate change to 20% from 2014 onward
the estimates of shifted profits as well as lost tax revenue decline substantially. On
average during 2014-2019, Finnish multinationals shifted roughly 17 million euros
yearly, which lead to a tax revenue loss of 3.4 million euros per year. Most of the
decline in shifted profits and tax revenue loss is caused by the fact that there are fewer
countries with lower tax rate after reduced tax rate. In 2013, the sample included
31 countries identified as low tax countries whereas the number is on average 18
countries in 2014-2019. Finally, comparing the estimated lost tax revenues to the
corporate income taxes paid by these firms in Finland, the loss is equivalent to
3.9% of the income taxes paid by these firms in 2013.14 From 2014 onward the loss
is on average 0.5% of the income taxes paid by these firms. Thus, the decline in
the corporate income tax rate has decreased the estimated tax revenue loss both in
absolute and relative terms.

5.2 Heterogeneity analyses

Transfer pricing and firm characteristics

In this subsection I present evidence of heterogeneity in tax-motivated transfer pric-
ing with respect to different firm, country and product characteristics. First, I try
to identify firm characteristics that indicate more tax-motivated transfer pricing.
Finding firm or product characteristics that are more prone to tax-motivated trans-
fer pricing could improve the allocation of resources of tax authorities in monitoring
the transfer pricing of those types of products or firms. First, Table 3 presents
the firm heterogeneity results with respect to the firm’s size. The variable of main
interest is interacted with different size indicators to identify the effects of firm’s
size on the scale of tax-motivated transfer pricing. Column 1 of Table 3 interacts
Affij × |∆τjt| × ILowT ax

t with three indicators of employment size based on the time-
14Comparing to the total corporate income tax revenue in Finland, the loss corresponds to 0.8%

of the total corporate income tax revenue. Finnish corporate income tax revenue was about 4.8
billion euros in 2013 (OECD, 2022).
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Table 3: Heterogeneity of tax-motivated transfer pricing by firm size

Dependent variable: log(Unit Value of Exportijkt)

Affij × |∆τjt| × ILowT ax
t (1) (2) (3) (4)

× Employmentsmall,i -1.857***

(0.61)

× Employmentmedium,i -0.634
(0.597)

× Employmentlarge,i -1.378**

(0.56)

× Turnoversmall,i -0.885
(0.624)

× Turnovermedium,i -0.702
(0.63)

× Turnoverlarge,i -1.763***

(0.561)

× Exports Sharelow,it -0.687
(0.442)

× Exports Sharemedium,it -0.819**

(0.417)

× Exports Sharehigh,it -2.117***

(0.426)

× Large firm0,it 0.112
(0.924)

× Large firm1,it -1.366***

(0.365)

Observations 427,372 427,399 427,403 427,403

R2 0.931 0.931 0.931 0.931

Notes: This table presents the triple difference estimates for low tax destinations, β1, of the
regression model 1 for different firm sizes. Coefficients measure the effect of tax-motivated
transfer pricing on export unit values. The heterogeneous effects are estimated by interacting
the triple interaction term with firm size indicator variables. Employment and turnover
indicators refer to terciles of the distribution of number of employees and turnover, respectively.
Exports share indicators refer to the tercile distribution of the yearly total weight exported by
the firm of a given product category compared to the yearly total weight exported by all firms
of that product category. Large firm indicates if the firm is large according to EU’s small and
medium sized enterprises definition. Coefficients are omitted from the table, but all regressions
include also the triple interaction term with high tax dummy as well as firm-country-product,
country-product-year and firm-year fixed effects. Standard errors in parentheses are clustered at
country-year level. ***, ** and * denote significance at the 1%, 5% and 10% levels respectively.

22



invariant measure of the firm size with respect to the sample.15 Using employment
as the size indicator gives some mixed results as the smallest and largest groups
receive the statistically significant estimates that are also the most negative ones.

Column 2 instead employs the size of turnover during sample period. These re-
sults on the other hand show the most negative and statistically significant estimate
for the largest group which gives support to the hypothesis of increased transfer pric-
ing with largest multinational firms. Finally, column 3 uses the interaction variable
indicators for the exports shares.16 The results imply that multinationals responsi-
ble of exporting a higher share of a certain product tend to transfer misprice more
as the interaction coefficients are -0.8 and -2.2 for the medium and large export
share groups respectively. Again, the interaction with low share of exports shows
an estimate that is not statistically significant. The results of column 3 imply that
multinationals engage in transfer mispricing when exporting products for which tax
authorities might possess less accurate pricing information due to fewer exporters.
Whereas with employment and turnover in columns 1 and 2, I cannot reject the null
hypotheses that the three coefficients are all equal, I can reject the null hypotheses
in column 3 at the 1% significance level.

Column 4 of Table 3 provides estimates of the tax semi-elasticity separately for
large firms (i.e. those that are large according to EU’s SME definition) and for
other firms. This categorization is quite intriguing also because in Finland, small
and medium sized firms are exempted from transfer pricing documentation require-
ments (Finnish Tax Administration, 2016). Thus, only firms that are large according
to EU’s SME definition are required to prepare transfer pricing documentations and
provide the documentation to tax authorities upon the authorities’ request. The
results from column 4 of Table 3 suggest that large enterprises are the ones under-
pricing their exports to low tax countries as the coefficient is -1.4 and statistically
significant. At the same time, the coefficient point estimate for other firms is not
statistically different from zero. To conclude, the evidence of Table 3 suggests that
larger firm size is related to an increased scale of tax-motivated transfer pricing. This
also means that firms required to prepare documentations on their transfer pricing
practices are the ones transfer mispricing the most, which questions the effectiveness
of the current policy.

15Employment and turnover size indicators are based on the tercile distribution of the time-
invariant measure of that variable. For example, firm is grouped as having low employment size if
the mean number of employees during sample period is in the lowest tercile of all firm means.

16The share of exports is computed by dividing the total weight of a certain product exported
by a company in a given year divided by the total weight of the same product exported by all
companies in that year.
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Profit shifting literature has introduced some firm characteristics that may be
indicative of profit shifting. For example, firms with higher shares of intangible
assets with respect to fixed assets are often seen to be more involved in profit shifting
activities, as intangible assets give the multinational increased opportunities to shift
profits. Results introduced in Table 4 interacts again the triple interaction term
with different profit shifting variables and indicators of their levels. The indicators
for terciles in columns 1, 3 and 4 are formed in a similar way as in Table 3. Column
1 of Table 4 uses the three indicators on the time-invariant measure of the share
of firm’s intangible assets to fixed assets. The results suggest that the firms with
higher shares of intangible assets tend to transfer misprice more their exports to low
tax countries as the coefficient estimate of the interaction term is most negative with
the highest group. Column 2 supports this observation as the tax semi-elasticity
estimate is more negative and statistically significant only with firms that have
positive royalty expenses. Having positive royalty expenses may be related to profit
shifting via the intellectual property channel as firms may locate valuable patents
and trademarks in low jurisdictions and shift profit there by paying royalties from
higher taxed countries.

Columns 3 and 4 in turn explore the debt shifting channel of profit shifting.
Column 3 of Table 4 uses three indicators of the time-invariant intra-firm interest
expenses to total interest expenses share. Results suggest that firms with higher
share of intra-firm interest expenses underprice their exports to low tax countries
more. However, results from column 4 are somewhat mixed as the smallest and
largest groups in intra-firm debt to total debt share show the most negative semi-
elasticity estimates. Nevertheless, intra-firm interest expenses are more indicative of
debt shifting. This is because interest expenses capture both mechanisms: namely
inflating intra-firm expenses and strategically locating debt in high tax countries. All
in all, results from columns 1-3 of Table 4 suggest that transfer pricing may be used
by multinationals as a complement profit shifting rather than as a substitute between
channels. Finally, column 5 estimates the tax semi-elasticity separately for firms
with tax haven affiliates and for firms with no tax haven affiliates since having an
affiliate in a tax haven destination could imply of the firms’ tax aggressiveness. The
coefficient point estimate is more negative and only statistically significant for firms
that have at least one affiliate located in a tax haven country. This suggests that
these firms also more aggressively underprice their exports to low tax destinations.
In columns 1 and 5 I can reject the null hypotheses that the coefficients are equal
to one another at 10% and 5% significance levels respectively, whereas in columns
2-4 I cannot reject the null hypotheses.
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With the data I have, I can also analyze what is the effect of affiliate’s economic
activity on transfer mispricing. In other words, I may estimate whether the firms
transfer misprice more to low tax countries where their affiliates have a high level
of economic activity compared to countries with affiliates that have lower levels of
economic activity. In columns 1 to 4 of Table 5 I estimate the tax semi-elasticity
estimate in exports destined to low tax countries separately for firms that have
below and above median economic activity in the destination country. In other
words, the firms are grouped to small and large firms according to whether their
sample mean in that destination country of the given variable is above or below the
median value of the sample. In all variables, turnover, employment, personnel costs
and investments, the larger group receives a statistically significant semi-elasticity
estimate that is also negative. On the other hand, the small groups do not show any
coefficient estimates that are statistically different from zero. These results imply
that the scale of tax-motivated transfer pricing is focused on destinations where the
affiliate has a higher level of economic activity. Of columns 1-4, I can reject the null
hypotheses of coefficients being equal to each other in columns 2 and 3 at the 1%
and 5% siginificance levels, respectively. Finally, in column 5 of Table 5 I study if
company groups that are ultimately owned by foreign companies transfer misprice
more aggressively. The results from column 5 imply that foreign owned firms indeed
are more aggressive in tax-motivated transfer pricing. The null hypothesis that the
coefficients of column 5 are equal to one another can be rejected at 10% significance
level.

Transfer pricing and export destination country

Turning to export destination country heterogeneity, Table 6 represents results
where the variable of main interest, Affij × |∆τjt| × ILowT ax

t , has been interacted
with different country sub-sample indicators. Column 1 of Table 6 reports the base-
line result derived already in Table 2 to ease comparison. Columns 2 and 3 interact
the triple interaction term with tax haven indicators. The tax haven countries are
defined according to Hines (2010) and Menkhoff and Miethe (2019) in column 2 and
3 respectively. Both lists are provided in Appendix A.1. First, the triple interaction
terms themselves in columns 2 and 3 are statistically significant and around -1.1,
implying that there is tax-motivated transfer pricing even to low tax destinations
that are not classified as tax havens. In both columns the interaction term with
tax haven dummy is negative, suggesting there would be more underpricing to low
tax destinations that are tax havens. However, the coefficient point estimates lack
statistical significance, primarily due to the minor share of exports destined for tax
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havens and the limited variation in the tax rates among tax havens. Tax havens
also often attract multinational profits by providing secrecy laws or other favorable
tax rules, such as patent boxes, either in addition to or in contrast to the statutory
corporate income tax rates. For these reasons, I run regressions in Appendix A.10
in which I exploit tax haven indicator variable as the tax incentive variable contrary
to tax rate difference.17 The results in Appendix A.10 suggest that multination-
als underprice exports in a larger magnitude when the destination country is a tax
haven.

Column 4 of Table 6 interacts the low tax triple interaction term with a CFC
(controlled foreign corporation) -indicator variable. CFC-variable receives the value
1 if the destination country’s statutory corporate income tax rate is below the CFC-
threshold determined by Finnish tax law, i.e. the tax rate is less than 60% of the
Finnish tax rate (Finnish Tax Administration, 2021). The tax level of the affiliate
is actually evaluated at the effective tax rate, but since I do not have information
on the effective tax rates of the affiliates abroad I need to use the statutory tax
rate of the country as a proxy. If the CFC-rules apply, i.e. the effective tax rate
of the foreign affiliate is below the given threshold, the undistributed profit of the
affiliate can be taxed in Finland. For that reason, the multinational firms may be
incentivised to shift profit to countries that are just above the CFC-threshold. The
results of column 4 however suggests that the scale of tax-motivated transfer pricing
to non-CFC and CFC-countries does not differ as the interaction term with the
CFC-dummy is not statistically significant.

Finally, columns 5 and 6 of Table 6 study if the scale of tax-motivated transfer
pricing differs between countries that belong to OECD or EU, respectively. In
both columns the additional interaction term receives a positive coefficient point
estimate, suggesting that the scale of tax-motivated transfer pricing is lower in
exports destined to OECD or EU destinations. However, only the coefficient point
estimate from column 5 is statistically significant at the 10% significance level.

With respect to country heterogeneity, I can also study if the transfer mispricing
is concentrated to exports destined for the lowest taxed countries as the tax incen-
tive for transfer mispricing is the largest in those exports. Figure 5 plots coefficient
estimates of affiliate dummy interacted with different tax rate quartile bins in low
tax countries (i.e. tax rate difference divided into 4 bins) instead of the continuous
treatment variable of tax difference. Categorizing the continuous treatment variable
also serves as a robustness check. Left y-axis shows the average tax rate of the quar-

17As this estimation method exploits variation in the affiliate ownership, the regressions provided
in Appendix A.10 include also the non-continuous firm-country-affiliate pairs, i.e. observations
where the affiliate is established or sold during the sample period. Additionally, I use the fixed
effects suggested by Wier (2020) to include as many observations as possible.
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Figure 5: Tax difference quartiles as treatment variables

Notes: The figure plots triple difference estimates of quartile indicators ( ̂βLowT ax,q, q ∈ [1, 4]) and
the corresponding 95% confidence intervals with red dots and dashed lines. The right-hand side
y-axis represents the scale for the coefficient estimates. Blue bars represent the average tax rate in
each quartile and left-hand side y-axis represents its scale. Quartile indicators Qq,LowT ax

j,t are equal
to 1 when the tax difference between Finland and low tax country j is in the qth quartile of the tax
difference distribution. Formally the regression is written as ln pijkt =

∑4
q=1(βLowT ax,qQq,LowT ax

j,t +
βHighT ax,qQq,HighT ax

j,t )×Affij +αijk +αjkt +αit +ϵijkt. Regression includes firm-country-product,
country-product-year and firm-year fixed effects. The standard errors of the regression are clustered
at country-year level. The regression results are reported in Appendix A.5.
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tile bin, whereas right y-axis shows the estimated coefficient point estimates and
their 95% confidence intervals. Figure 5 illustrates how the coefficient of the tax
semi-elasticity becomes more negative once the tax difference to Finland increases
(i.e. the tax rate of the low tax country decreases). This is as would expected since
the larger tax incentive to shift profits to the low tax country, the more multina-
tionals will want to underprice their exports.18 However, I cannot reject the null
hypotheses that the four coefficients are equal to one another. The estimate of the
second bin is statistically not different from zero. This could yet be due to the fact
that Finland had a higher tax rate in the first sample year, thus even though the tax
rate difference is larger, the tax rate of the low tax country may be relatively higher
than in the other bins. I provide results in Appendix A.5 where I have excluded the
first sample year.

Transfer pricing and product differentiation

Finally, on the product level the most intriguing dimension to study is whether
multinationals transfer misprice more with differentiated products than with refer-
ence priced products. Multinationals may be able to transfer misprice more when
trading differentiated products since the arm’s length price of a differentiated prod-
uct is more difficult for the tax authority to define as it is for a good that is exchanged
on a regular basis. Table 7 presents the product heterogeneity results. Column 1 is
again replication of column 1 in Table 2 to ease comparison. Column 2 instead in-
cludes only those products that have a CN-code identified as a differentiated product
by the classification introduced by Rauch (1999). Column 3 includes products that
are not classified as differentiated. The results from Table 7 support the hypothesis
that tax-motivated transfer pricing is a larger problem with differentiated products.
The statistically significant coefficient of the triple interaction term in column 2 with
differentiated products is -1.6. In turn, the non-differentiated products in column
3 does not result with a coefficient estimate that is statistically different from zero.
These results are in line with previous studies showing that tax-motivated transfer
pricing primarily centers around products with distinct characteristics.

5.3 Imports

In addition to mispricing exports, multinationals may shift profit by transfer mis-
pricing their imports. Table 8 studies the tax-motivated transfer pricing of imports

18Appendix A.5 provides the regression results of Figure 5. As a robustness check I perform the
regressions by dividing the sample into 5 bins instead of 4. These results are qualitatively similar
and also available in Appendix A.5.

31



Table 7: Heterogeneity of tax-motivated transfer pricing by product differentiation

Dependent variable: log(Unit Value of Exportijkt)

Sample All products Differentiated
products

Non-differentiated
products

(1) (2) (3)

Affij × |∆τjt| × ILowT ax
t -1.203***

(0.353)
-1.6***

(0.388)
-0.45

(0.593)

Affij × |∆τjt| × IHighT ax
t 0.198

(0.246)
0.308

(0.247)
0.08

(0.363)

Firm * Country * Product FE Yes Yes Yes

Country * Product * Year FE Yes Yes Yes

Firm * Year FE Yes Yes Yes

Observations 427,403 247,481 178,503

R2 0.931 0.919 0.945

Notes: This table presents the triple difference estimates, β1 and β2, of the regression model 1
for different types of products. Coefficients measure the effect of tax-motivated transfer pricing
on export unit values. The heterogeneous effects are estimated by splitting the sample
according to whether the product is classified as a differentiated product or not by Rauch
(1999). Standard errors in parentheses are clustered at country-year level. ***, ** and * denote
significance at the 1%, 5% and 10% levels respectively.
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to Finland. Affiliate dummy equals one if the importing firm has an affiliate in
the origin country of the import. I follow Wier (2020) in defining the fixed effects
in my regressions with imports and include firm-year, firm-product, country-year,
product-year and product-country fixed effects in my main specification. The choice
of appropriate fixed effects for imports may differ from that for exports. This dis-
tinction arises because, unlike with exports, we do not observe the exporting firm
(i.e. with imports this is the firm in the foreign country). For exports, including
firm-country-product fixed effects is reasonable, as firms may exhibit pricing to mar-
ket -behavior where they export different quality of the same products to different
countries. However, this logic doesn’t apply the same way to imports since there
is only one market, Finland. Additionally, country-product-year fixed effects were
included to capture the demand shocks or tariffs in exports at the country-product
level. Given that the market is Finland, product-year fixed effects suffice to capture
these. Nevertheless, I provide results in column 4 of Table 8 also using the same
fixed effects as in my main results with exports.

Table 8 presents the main results with imports, where my preferred specification
is presented in column 1 and columns 2-5 alter the set of fixed effects.19 The results
from columns 1-3 provide no evidence of transfer mispricing imports from low or
high tax countries as the coefficient point estimates of the triple interaction terms
are close to zero and statistically insignificant. However, when using the same set of
fixed effects as with exports in column 4 and the even more demanding firm-product-
year fixed effects in column 5, the coefficients of the high tax triple interaction term
are negative and statistically significant, suggesting underpricing of imports from
high tax destinations where the importing firm has an affiliate. This would imply
that multinationals shift profit into Finland from these high tax countries. Yet the
results from columns 4 and 5 should be taken cautiously, as the results from columns
1-3 of Table 8 and the additional regressions in Appendix A.11 do not support this
evidence. Nevertheless, any of the results with imports from low tax destinations do
not provide evidence of overpricing imports. This suggests an asymmetrical pattern
in transfer mispricing as I provide highly robust evidence of transfer mispricing
exports destined to low tax countries, but no evidence of overpricing imports from
low tax destinations. Additionally, the results on transfer mispricing imports from
high tax countries are very mixed.

19Appendix A.11 complements by providing alternative combinations of fixed effects.
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Table 8: Effect of tax differentials on import unit values

Dependent variable: log(Unit Value of Importijkt)

(1) (2) (3) (4) (5)

Affij -0.084***

(0.012)
-0.053***

(0.011)
-0.09***

(0.013)

Affij × |∆τjt| × ILowT ax
t -0.102

(0.487)
0.139

(0.503)
-0.222
(0.744)

0.671
(0.817)

0.719
(1.415)

Affij × |∆τjt| × IHighT ax
t 0.058

(0.151)
-0.134
(0.137)

-0.055
(0.169)

-0.713***

(0.195)
-1.184***

(0.298)

ln employmentit -0.01
(0.011)

ln turnoverit -0.001
(0.008)

Fixed effects

Firm * Year Yes Yes Yes

Firm * Product Yes Yes Yes

Country * Year Yes Yes

Product * Year Yes Yes

Product * Country Yes

Firm * Country * Product Yes Yes

Country * Product * Year Yes Yes Yes

Firm * Product * Year Yes

Observations 932,567 960,361 745,253 643,547 371,992

R2 0.825 0.781 0.824 0.918 0.946

Notes: This table presents the triple difference estimates, β1 and β2, but with import unit
value as the dependent value opposed to export unit value. Coefficients measure the effect of
tax-motivated transfer pricing on import unit values. Affiliate indicates if the import is
classified as an intra-firm import, i.e. if the importing firm has an affiliate in the import’s
origin country j. |∆τjt| is the absolute tax rate difference between Finland and country j.
ILowT ax

t (IHighT ax
t ) indicates if the origin country j has a lower (higher) tax rate than Finland

in year t. Columns 2-5 provide alternative combinations of fixed effects and control variables.
Standard errors in parentheses are clustered at country-year level. ***, ** and * denote
significance at the 1%, 5% and 10% levels respectively
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6 Conclusion

Profit shifting carried out by multinational enterprises is a largely acknowledged
problem. In order to address profit shifting effectively, it is essential to study the
mechanisms used to shift profit to low tax countries. In this paper I provide evidence
of tax-motivated transfer pricing carried out by multinational enterprises in their
exports from Finland. By using data on tangible goods exported during 2013-2019
linked with information on affiliate ownership and financial statements, I find that
when the tax rate incentive to a low tax country increases by 1 percentage points,
i.e. either the low tax destination country lowers its tax rate by 1 percentage point
or Finland increases its tax rate by 1 percentage point, a multinational that has
an affiliate located in that country decreases the price of the export by 1.2 percent
relative to an exporter with no affiliate located in the destination country in question.

In addition, the findings from my heterogeneity analyses reveal that firm and
product characteristics, such as product differentiation, affect the scale of transfer
pricing. The scale of transfer mispricing is particularly elevated among larger firms.
These insights provide policymakers and tax authorities a basis to design more
efficient and targeted actions. Moreover, my study identifies different profit shifting
indicators associated with a larger scale of transfer mispricing. This suggests that
firms may use transfer mispricing not as a substitute but as a complementary channel
for profit shifting. I also present evidence of transfer mispricing in exports destined
to also non-tax havens, implying that transfer mispricing is not restricted to only
transactions with tax havens. Additionally, my results imply that transfer mispricing
is primarily concentrated in exports to destinations where the affiliate has a higher
level of economic activity. Finally, while the I find robust evidence of underpricing
exports to low tax destinations, I find no evidence of overpricing imports from low
tax destinations to Finland. This suggests an asymmetrical pattern in shifting profit
by transfer pricing.

Even though I find evidence of tax-motivated transfer pricing in exports, the
back-of-the-envelope calculations suggest that tax revenue losses caused by transfer
pricing are not notably large. The seemingly moderate estimates of the impact
that transfer pricing of tangible goods has on the Finnish corporate income tax
revenue are influenced by the relatively low corporate income tax rate in Finland.
Thus, only about every fourth export is actually destined to a low tax country.
Although there is evidence of multinationals shifting profit to low tax countries
by underpricing exports, there is no corresponding evidence of shifting profit to
Finland by overpricing exports to high tax countries. This suggests that while
transfer pricing is indeed a utilized channel for profit shifting to low tax countries,
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it is not commonly employed for shifting profit into middle tax countries. As I find
only modest effects of transfer pricing on Finnish corporate income tax revenue, more
research on the additional channels of profit shifting is necessary to comprehensively
understand the factors contributing to the 14% corporate tax revenue loss in Finland,
as suggested by Wier and Zucman (2022).
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A Appendix

A.1 Country listings
Tax havens EU members

Andorra Macao Austria

Anguilla Malaysia1 Belgium

Antigua and Barbuda Maldives Bulgaria

Aruba Malta Croatia

Austria1 Marshall Islands Cyprus

Bahamas Mauritius Czech Republic

Bahrain Micronesia2 Denmark

Barbados Monaco Estonia

Belgium1 Montserrat Finland

Belize Nauru France

Bermuda Netherlands1 Germany

British Virgin Islands Niue Greece

Cayman Islands Palau1 Hungary

Chile1 Panama Ireland

Cook Islands Samoa Italy

Costa Rica San Marino Latvia

Curaçao Seychelles Lithuania

Cyprus Singapore Luxembourg

Djibouti2 Sint Maarten Malta

Dominica St. Kitts and Nevis Netherlands

Gibraltar St. Lucia Poland

Grenada St. Martin2 Portugal

Guernsey St. Vincent and the Grenadines Romania

Hong Kong Switzerland Slovakia

Ireland Tonga Slovenia

Isle of Man Trinidad and Tobago Spain

Jersey Turks and Caicos Islands Sweden

Jordan U.S. Virgin Islands1 United Kingdom3

Lebanon Uruguay1

Liberia Vanuatu

Liechtenstein Vatican City1

Luxembourg

Sources: Tax havens: Hines (2010) and Menkhoff and Miethe (2019); EU members: European Union (2021); Euro members:

European Union (2021)

Notes:1Country is only included in the tax haven list by Menkhoff and Miethe (2019). 2Country is only included in the tax haven

list by Hines (2010). 3United Kingdom was a member of the European Union until 31 January 2020. Hines (2010) includes

“Netherland Antilles” in his list, however Curaçao and Sint Maarten separated on the 10th of October 2010.
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A.2 Summary statistics of imports

Variable Mean St. dev. P1 P99 Number
Panel A: product characteristics
Price (100,000 EUR) 1.34 27.2 0.00011 17.2 932,567
Quantity (100,000 kg) 1.35 75.4 0.00001 5.76 932,567
Differentiated product1 0.58 0.494 0 1 932,567

Panel B: firm characteristics
Personnel 750 1,376 6.8 6,747 922,419
Turnover (100,000 EUR) 5,250 13,600 23.8 66,200 931,430
Net profit (100,000 EUR) 98.3 1,470 -1,340 2,840 932,567
Intangible assets/fixed assets 0.06 0.134 0 0.719 874,279
Debt-equity ratio 72.5 1,986 -375 857 917,076

Panel C: MNE-indicator variables
Affiliate (Affij) 0.163 0.369 0 1 932,567
Foreign owned 0.269 0.443 0 1 932,567
Tax haven affiliated2 0.18 0.384 0 1 932,567

Panel D: destination country tax characteristics
Statutory corporate income tax rate (τjt) 0.254 0.055 0.125 0.35 932,567
Low corporate income tax rate (ILowT ax

t ) 0.165 0.371 0 1 932,567
High corporate income tax rate (IHighT ax

t ) 0.77 0.421 0 1 932,567
Low tax wedge (ILowT ax

t · |∆τjt|) 0.005 0.016 0 0.095 932,567
High tax wedge (IHighT ax

t · |∆τjt|) 0.054 0.048 0 0.15 932,567
Tax haven destination 0.036 0.185 0 1 932,567
Notes: The table presents summary statistics for the imports and the importing firms in my
baseline imports sample, i.e. 2013-2019. The baseline sample is restricted to firms that have at
least one foreign subsidiary during sample period and excludes non-continuous firm-country-
affiliate pairs where the affiliate in the origin country is established or sold during the sample
period.
1The product is classified as a differentiated product by its CN-code according to the Rauch
(1999) classification. 2Firm has at least one affiliate located in a tax haven defined as Hines
(2010). The statistics is from the imports data sample.
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A.3 Event study estimates of tax rate changes

Dependent variable: log(Unit Value of Exportijkt)

Decrease Large decrease Increase

(1) (2) (3)

F6 -0.005
(0.029)

F5 -0.219**

(0.095)
-0.255**

(0.101)
-0.059
(0.053)

F4 0.042
(0.09)

-0.055
(0.097)

-0.064
(0.042)

F3 -0.042
(0.07)

-0.106
(0.072)

-0.036
(0.04)

F2 0.014
(0.02)

-0.028
(0.081)

-0.014
(0.043)

L0 -0.263***

(0.074)
-0.332***

(0.089)
-0.112
(0.15)

L1 -0.083
(0.095)

-0.128
(0.1)

-0.001
(0.118)

L2 -0.157
(0.102)

-0.272**

(0.114)
0.048

(0.134)
L3 -0.118**

(0.048)
-0.155***

(0.037)
L4 -0.065**

(0.03)
-0.071**

(0.03)
L5 -0.072*

(0.04)
-0.075**

(0.035)
Firm * Country * Product FE Yes Yes Yes
Country * Product * Year FE Yes Yes Yes
Firm * Year FE Yes Yes Yes
Observations 350,080 219,371 204,148
R2 0.929 0.931 0.929

Notes: This table presents the event study estimates for low tax destinations plotted in Figure
4. Table presents the β1,l from ln pijkt =

∑6
l=−5 Dl

j,t × (β1,lI
LowT ax
t + β2,lI

HighT ax
t ) × Affij

+αijk + αjkt + αit + ϵijkt, where event study dummies Dl
j,t are equal to 1 for a tax rate

decrease, a large tax rate decrease (greater than or equal to 1 pp) or a tax rate increase. The
estimation sample is the baseline sample. Estimation sample for tax rate decreases (increases)
excludes countries that experience a tax rate increase (decrease) during sample period.
Standard errors in parentheses are clustered at country-year level. ***, ** and * denote
significance at the 1%, 5% and 10% levels respectively.
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A.4 Event study estimates of tax rate changes with constant
Finnish corporate income tax rate

Dependent variable: log(Unit Value of Exportijkt)

Decrease Large decrease Increase

(1) (2) (3)

F4 -0.075*

(0.041)

F3 -0.129
(0.099)

-0.125
(0.089)

-0.05
(0.04)

F2 -0.069
(0.084)

-0.022
(0.078)

-0.059*

(0.036)

L0 -0.312***

(0.078)
-0.302***

(0.084)
-0.139
(0.161)

L1 -0.163*

(0.097)
-0.095
(0.101)

-0.086
(0.123)

L2 -0.228**

(0.097)
-0.248**

(0.113)
0.009

(0.151)

L3 -0.118**

(0.047)
-0.149***

(0.045)

L4 -0.072**

(0.031)
-0.071**

(0.033)

L5 -0.093**

(0.044)
-0.093**

(0.041)

Firm * Country * Product FE Yes Yes Yes

Country * Product * Year FE Yes Yes Yes

Firm * Year FE Yes Yes Yes

Observations 299,311 187,042 173,119

R2 0.933 0.934 0.937

Notes: This table presents the event study estimates for low tax destinations plotted in Figure
4. Table presents the β1,l from ln pijkt =

∑6
l=−5 Dl

j,t × (β1,lI
LowT ax
t + β2,lI

HighT ax
t ) × Affij

+αijk + αjkt + αit + ϵijkt, where event study dummies Dl
j,t are equal to 1 for a tax rate

decrease, a large tax rate decrease (greater than or equal to 1 pp) or a tax rate increase. The
estimation sample is the baseline sample excluding year 2013 to keep Finnish corporate income
tax rate constant within the sample years (i.e. all the variation in the tax difference comes from
changes in the corporate income tax rate of the destination country). Estimation sample for
tax rate decreases (increases) excludes countries that experience a tax rate increase (decrease)
during sample period. Standard errors in parentheses are clustered at country-year level. ***,
** and * denote significance at the 1%, 5% and 10% levels respectively.
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A.5 Non-linear tax effects on transfer mispricing

Dependent variable: log(Unit Value of Exportijkt)
Quartiles Quartiles

(2014-2019)
Quintiles Quintiles

(2014-2019)
(1) (2) (3) (4)

Affij × Q(U)1,LowT ax -0.086**

(0.035)
-0.104**

(0.043)
-0.097***

(0.036)
-0.104**

(0.043)
Affij × Q(U)2,LowT ax 0.008

(0.02)
-0.087
(0.133)

-0.014
(0.029)

-0.074
(0.137)

Affij × Q(U)3,LowT ax -0.075***

(0.021)
-0.064**

(0.028)
-0.026
(0.027)

-0.091
(0.134)

Affij × Q(U)4,LowT ax -0.114***

(0.03)
-0.305***

(0.111)
-0.084***

(0.028)
-0.064**

(0.028)
Affij × QU5,LowT ax -0.131***

(0.035)
-0.304***

(0.111)
Affij × Q(U)1,HighT ax 0.024

(0.02)
0.028
(0.02)

0.012
(0.022)

0.029
(0.02)

Affij × Q(U)2,HighT ax -0.014
(0.039)

0.011
(0.036)

-0.031
(0.04)

0.011
(0.037)

Affij × Q(U)3,HighT ax 0.051
(0.043)

0.027
(0.043)

0.005
(0.044)

0.005
(0.046)

Affij × Q(U)4,HighT ax 0.03
(0.038)

0.081**

(0.037)
0.066

(0.048)
0.108**

(0.049)
Affij × QU5,HighT ax 0.046

(0.038)
0.085**

(0.038)
Firm * Country * Product FE Yes Yes Yes Yes
Country * Product * Year FE Yes Yes Yes Yes
Firm * Year FE Yes Yes Yes Yes
Observations 427,403 364,517 427,403 364,517
R2 0.931 0.934 0.931 0.934
Notes: This table shows the triple difference estimates with quartile and quintile indicators of
the tax difference as the treatment instead of the continuous treatment. The estimation sample
is the baseline sample in columns 1 and 3, whereas columns 2 and 4 exclude year 2013 to keep
Finnish CIT rate constant during the sample years (i.e. all variation in the tax difference comes
from changes in the CIT rate of the destination country). Columns 1 and 2 present βLowT ax,q

and βHighT ax,q from ln pijkt =
∑4

q=1(βLowT ax,qQq,LowT ax
j,t + βHighT ax,qQq,HighT ax

j,t ) × Affij

+αijk + αjkt + αit + ϵijkt, where quartile indicator variables Qq,LowT ax
j,t (Qq,HighT ax

q,t ) indicate in
which quartile bin of tax difference in low (high) tax countries the country is in. Columns 3
and 4 present βLowT ax,qu and βHighT ax,qu from ln pijkt =

∑5
qu=1(βLowT ax,quQUqu,LowT ax

j,t

+βHighT ax,quQUqu,HighT ax
j,t ) × Affij + αijk + αjkt + αit + ϵijkt, where quintile indicator

variables QUqu,LowT ax
j,t (QUqu,HighT ax

j,t ) indicate in which quintile bin of tax difference in low
(high) tax countries the country is in. Standard errors in parentheses are clustered at
country-year level. ***, ** and * denote significance at the 1%, 5% and 10% levels respectively.
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A.6 Main results with different fixed effects
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A.7 Different fixed effects with baseline sample

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

A
f

f i
j

-0
.0

93
**

*

(0
.0

27
)

-0
.1

31
**

*

(0
.0

11
)

-0
.1

34
**

*

(0
.0

11
)

-0
.1

39
**

*

(0
.0

1)
-0

.1
39

**
*

(0
.0

1)
-0

.1
6**

*

(0
.0

38
)

A
f

f i
j

×
|∆

τ j
t|

×
I

L
o
w

T
a

x
t

-1
.2

03
**

*

(0
.3

53
)

-0
.9

65
**

(0
.4

52
)

-1
.1

1**
*

(0
.2

79
)

-3
.4

8**
*

(0
.8

04
)

-1
.4

07
**

*

(0
.3

19
)

-1
.2

1**
*

(0
.2

9)
-1

.1
96

**
*

(0
.2

62
)

-1
.2

09
**

(0
.2

88
)

-4
.1

58
**

*

(1
.0

09
)

A
f

f i
j

×
|∆

τ j
t|

×
I

H
ig

h
T

a
x

t
0.

19
8

(0
.2

46
)

-0
.1

02
(0

.2
46

)
0.

14
(0

.2
08

)
0.

81
1**

*

(0
.2

89
)

-0
.0

87
(0

.1
47

)
-0

.0
5

(0
.1

5)
-0

.1
57

(0
.1

44
)

-0
.1

61
(0

.1
45

)
2.

04
7**

*

(0
.4

07
)

Fi
xe

d
eff

ec
ts

Fi
rm

*
C

ou
nt

ry
*

Pr
od

uc
t

Ye
s

Ye
s

Ye
s

C
ou

nt
ry

*
Pr

od
uc

t
*

Ye
ar

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Fi
rm

*
Ye

ar
Ye

s
Ye

s
Ye

s
Fi

rm
*

Pr
od

uc
t

*
Ye

ar
Ye

s
Fi

rm
*

Pr
od

uc
t

Ye
s

Ye
s

Ye
s

Ye
s

C
ou

nt
ry

*
Ye

ar
Ye

s
Ye

s
Ye

s
Pr

od
uc

t
*

Ye
ar

Ye
s

Ye
s

Ye
s

Ye
s

Pr
od

uc
t

*
C

ou
nt

ry
Ye

s
O

bs
er

va
tio

ns
42

7,
40

3
33

3,
09

6
42

7,
40

3
42

7,
40

3
42

7,
40

3
42

7,
40

3
42

7,
40

3
42

7,
40

3
42

7,
40

3
R

2
0.

93
1

0.
95

0.
92

7
0.

68
9

0.
87

1
0.

84
9

0.
82

7
0.

82
2

0.
59

2
N

ot
es

:
T

hi
s

ta
bl

e
sh

ow
s

th
e

re
gr

es
sio

ns
pr

ov
id

ed
in

Ta
bl

e
2

an
d

A
pp

en
di

x
A

.6
w

w
ith

ob
se

rv
at

io
ns

re
st

ric
te

d
to

th
os

e
in

cl
ud

ed
in

co
lu

m
n

1
of

Ta
bl

e
2.

C
ol

um
n

1
is

a
re

pl
ic

at
io

n
of

co
lu

m
n

1
in

Ta
bl

e
2.

R
eg

re
ss

io
ns

do
no

t
in

cl
ud

e
an

y
co

nt
ro

lv
ar

ia
bl

es
bu

t
th

e
re

su
lts

ar
e

ve
ry

sim
ila

r
if

co
nt

ro
lv

ar
ia

bl
es

ar
e

in
cl

ud
ed

.
T

he
se

re
su

lts
w

ith
co

nt
ro

lv
ar

ia
bl

es
in

cl
ud

ed
ar

e
av

ai
la

bl
e

up
on

re
qu

es
t.

D
ep

en
de

nt
va

ria
bl

e
is

th
e

lo
ga

rit
hm

of
th

e
ex

po
rt

un
it

va
lu

e.
St

an
da

rd
er

ro
rs

in
pa

re
nt

he
se

s
ar

e
cl

us
te

re
d

at
co

un
tr

y-
ye

ar
le

ve
l.

**
* ,

**
an

d
*

de
no

te
sig

ni
fic

an
ce

at
th

e
1%

,5
%

an
d

10
%

le
ve

ls
re

sp
ec

tiv
el

y.

45



A.8 Results with non-continuous intra-firm trade included
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A.9 Results with domestic firms and non-continuous intra-
firm trade included
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A.10 Tax haven dummy as tax incentive indicator

Sample Exports Imports
Dependent variable log(Unit Value of Transactionijkt)

Affijt (1) (2) (3) (4) (5) (6)

× Tax Haven1
0 -0.095***

(0.006)
-0.035***

(0.009)

× Tax Haven1
1 -0.067**

(0.027)
0.058

(0.039)

× Tax Haven2
0 -0.092***

(0.007)
-0.037***

(0.009)

× Tax Haven2
1 -0.122***

(0.018)
0.011

(0.016)

× European Haven0
3 -0.091***

(0.007)
-0.036***

(0.009)

× European Haven1
3 -0.158***

(0.019)
0.015

(0.015)

Fixed effects

Firm * Year Yes Yes Yes Yes Yes Yes

Firm * Product Yes Yes Yes Yes Yes Yes

Country * Year Yes Yes Yes Yes Yes Yes

Product * Year Yes Yes Yes Yes Yes Yes

Product * Country Yes Yes Yes Yes Yes Yes

Observations 1,627,105 1,627,105 1,627,105 3,569,925 3,569,925 3,569,925

R2 0.852 0.852 0.852 0.816 0.816 0.816

Notes: This table explores tax haven indicators as an alternative tax incentive variable to the
tax differential. The regression specifications follow Wier (2020). The table reports the
estimates for β0 and β1 from ln pijkt = (β0IT axHaven

0 + β1IT axHaven
1 ) ∗ Affijt + αit + αik + αjt

+αkt + αkj + ϵijkt. Coefficients measure the effect of establishing an affiliate in the destination
(origin) country on export (import) unit values separately in a non-tax haven and tax haven
country. Affiliate indicates if the transaction is classified as an intra-firm, i.e. if the exporting
(importing) firm has an affiliate in the export (import) destination country j in year t. Tax
haven variables indicate if the trading partner country is classified as a tax haven. The
estimation sample includes all observations, i.e. also non-continuous firm-country-affiliate pairs.
Standard errors in parentheses are clustered at country-year level. ***, ** and * denote
significance at the 1%, 5% and 10% levels respectively.
1Tax haven countries defined according to Hines (2010). 2Tax haven countries defined
according to Menkhoff and Miethe (2019). 3Tax haven countries defined according to Menkhoff
and Miethe (2019) and are located in Europe.
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A.11 Results of imports with different fixed effects
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