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Abstract
In this thesis I use gravity model to analyze the geography of banking activity. I utilize
the Country-by-Country Reporting data published by 45 Largest European banks. In
contrast to recent paper from 2017 which focuses on year 2015, I use the largest dataset
so far available for years from 2013 to 2019. My work is focused on turnover reported
in partner countries of European banks and provides empirical evidence that banks
report substantially higher turnover in tax havens compared to the rest of countries. I
answer the research question of what is the impact of tax havens on banking activity
and what properties of tax havens drive the turnover. The main result of this thesis
is that turnover in tax havens is higher by 103% compared to non-havens. Other
auxiliary results indicate what are the specific factors that drive the activity of banks
in tax havens. I decompose the effect of tax havens into three factors - corporate
tax rate, secrecy and regulation of banking. In addition, I add additional variable
that controls for quality of governance. I find that turnover is positively influenced
by countries with low statutory tax rates, while higher-tax countries do not seem to
have any effect. Similar to this, based on empirical evidence, regulations, secrecy and
governance have non-linear relationship with reported turnover. Specifically, countries
with high secrecy (resp. low transparency) often recorded lower turnover and at the
same time, there was not enough evidence to say that low-secrecy countries have any
effect on turnover. In case of quality of governance, poorly governed countries were
found to have negative impact on turnover while well governed countries seemed to
have no impact. And finally, banks were found to be discouraged from countries with
both high and low banking regulation measures. My findings suggest that tax havens
play an important role in business allocation of European banks.

Keywords
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Abstrakt
V této práci používám gravitační model k analýze geografie bankovní činnosti. Využívám
údaje z jednotlivých zemí (tzv. Country-by-Country Reporting) týkající se 45 ne-
jvětších evropských bank. Narozdíl od nedávného vědeckého článku z roku 2017,
který se zabývá pouze rokem 2015, používám dosud největší datový soubor, který
je k dispozici pro roky 2013 až 2019. Moje práce je zaměřena na obrat vykázaný v
partnerských zemích evropských bank a poskytuje empirické důkazy, že banky vykazují
podstatně vyšší obrat v daňových rájích ve srovnání se zbytkem zemí. Odpovídám na
výzkumnou otázku, jaký je dopad daňových rájů na bankovní činnost a jaké vlastnosti
daňových rájů ovlivňují zmíněný obrat. Hlavním výsledkem této práce je, že obrat v
daňových rájích je vyšší o 103 % ve srovnání se zbytkem zemí. Další podpůrné výsledky
ukazují, jaké jsou důvody, že banky jsou přitahovány daňovými ráji. Rozkládám účinek
daňových rájů na tři faktory - daňová sazba z příjmů bank, transparentnost a regulace
bankovní činnosti. Další proměnnou, která indikuje kvalitu správy země. Zjistil jsem,
že země s nízkými daňovými sazbami mají pozitivní vliv na obrat, zatímco země s
vyššími sazbami zřejmě nemají žádný účinek. Podobně jako daň, na základě empir-
ických důkazů mají regulace bank, transparentnost a kvalita správy země nelineární
vztah k vykázanému obratu. Konkrétně země s nízkou mírou tranparentnosti často
zaznamenaly nižší obrat a zároveň nebyly dostatečné důkazy, že by země s vysokou
transparentností měly vliv na obrat. V případě kvality správy země bylo shledáno, že
špatně spravované země mají negativní dopad na obrat, zatímco dobře spravované země
zřejmě nemají žádný dopad. A konečně, banky jsou odrazovány od zemí s vysokými
i nízkými regulačními opatřeními v bankovnictví. Moje zjištění naznačují, že daňové
ráje hrají znamenitou roli při rozhodování o aktivitě Evropských bank v partnersých
zemích.

Klíčová slova
Country by Country Reporting, daňové ráje, gravitační model, Poisson Pseudo-Maximum-
Likelihood, banky, panelová data
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Bachelor Thesis Proposal
Preliminary scope of work:
Research question and motivation Motivation: In 2015 the Organization for Economic
Co-operation and Development (OECD) introduced the OECD/G20 BEPS project to
address Base erosion and profit shifting (BEPS). BEPS refers to tax avoidance where
multinational companies use different strategies to shift their profit from higher-tax
jurisdictions to lower-tax jurisdictions. Example of those strategies is Treaty Shop-
ping, Special Purpose Entities, Transfer Pricing etc. The project is divided into fifteen
“actions” that address different problems. I will specifically be interested in action
number 13 which addresses transfer pricing. In order to increase transparency of
multinational enterprises, action 13 obliges them to provide Country-by-country re-
port (CBCR) about allocation of profit, sales, employees, assets and where taxes are
paid.

Research question:
In my thesis I will collect data from CBC report for European banks and I will analyze
them. I will analyze whether banks tend to report profit in tax havens. I will mainly
use papers on the same topic: one from P. Janský (2020), second from Bouvatier et al.
(2017). Those papers analyzed CBCR data for years 2013-2017, my goal is to extend
this literature for years 2018 and 2019. As was proceeded in paper from Bouvatier
et al. I will estimate standard gravity model showing relation of turnover in partner
countries where branch offices are situated and GDP per capita in partner country,
population in partner country, distance between the two countries and dummy vari-
ables indicating whether the two countries have a common border, a common language,
a colonial or territorial relationship and whether they signed agreement about regional
trade. This way I will have controlled for all important standard factors influencing
turnover of each partner country (a partner country is such country where branch of-
fice of an institution, with headquarters in another country, is located). To this model
I will add additional dummy variable indicating whether the country is considered as
tax haven or not. I will estimate the new model and compare it to the previous one,
this way I will estimate the effect of country being a tax haven. Subsequently, I will
try to break down the effect of tax haven into four categories that should drive foreign
activities of banks (hence, driving turnover specified above):
• Clearly, first factor is tax in partner countries, this should have negative effect as
lower tax clearly attracts new investment.
• Financial secrecy may tend to positively affect the dependent variable (turnover)
because it enables individuals or corporates to escape from laws and rules that are
effective in their headquarter location. I will use AML index (Anti-Money Laundering
index, which is also used in Bouvatier et al. paper) to control for financial secrecy.
• Level of regulations should be also included as higher level of regulations might repel



investors.
• Last variable I will put into consideration is quality of governance controlled by
Worldwide governance indicator (WGI) made by Kaufman et al. (2011).

I would like to highlight that this process was done in paper by Bouvatier et al.
This paper however covers data only up to 2017. My goal is to evaluate data for 2018
and 2019. Furthermore, I will try to prove the following hypotheses: 1. The effect
of being tax haven is higher number of branch offices in the region. 2. The bigger
and more profitable the bank is (in terms of number of workers, branch offices, sales,
profits) the more likely it is that the bank uses tax avoidance strategies and profit shift-
ing. More information about hypotheses and their testing is located in “methodology”.

Banks are institutions where majority of people deposit their money, many of them
have more than one branch offices in several countries. They may report few or no
worker in one branch office and lots of them in another one, they can shift their prof-
its from one branch to another one and so on, thus it is important to monitor their
economic activity, profits, taxes they pay, number of workers etc. This is why I think
that this topic is interesting and important.

Contribution
As far as I am concerned there is yet no interpretation of CBCR data for years 2018
and 2019. Thus, my contribution will be to the literature about CBCR data for years
2018 and 2019. Data for year 2019 are not available but I will include them in my
thesis when they are released.

Methodology
As I said before, I will use country-by-country data reported by European banks, I
will put them together and by excel I will prepare them for analyzing. To interpret
the data I collect, I will use econometrics. I will start with standard gravity equation:
Turnoverk,i,j = C ∗ GDP b1

j ∗ Populationb2
j ∗ Distanceb3

i,j ∗ vk,I,j

Where k is bank k, i a is country with headquarters and j is a partner country.
Therefore, Turnoverk,i,1 refers to turnover reported by bank k, with headquarters in
country i, in country j. From this we can get: Turnoverk,i,j = exp(b0+b1log(GDPj)+
b2log(Poupulationj) + b3log(Distancei,j)) + uk,i,j Finally, I will add dummy vari-
ables which I introduced before and my base gravity equation will look like this:
Turnoverk,i,j = exp(b0 + b1log(GDPj) + b2log(Poupulationj) + b3log(Distancei,j) +
b4Comboardi,j +b5Comlangi,j +b6Colonyi,j +b7Territoryi,j +b8Agreementi,j)+uk,i,j



Using Poisson pseudo-maximum likelihood estimator (PPML) I will estimate this
model and analyze estimates in terms of testing whether the estimates are signifi-
cant. Subsequently I will construct new model that includes dummy variable about
country being tax haven estimate the model again (using PPML) then I will compare
the two models. Essentially, I will observe the sign of effect of tax haven and its size,
I will test whether the value is significant using t-test, by this test the first hypothesis
(formulated in “Research question”) is tested because if the estimate will be proved to
be significant and positive (as I expect it to be) it means that the fact that a country
is tax haven leads to (ceteris paribus) increase in foreign activity in this country, hence
larger number of banks operate in the country. From this analysis I will make first
statements (about effect of tax haven on foreign activities of banks). Afterwards, as
described in “Research question”, I will include the four new variables (about tax,
financial secrecy, regulations and quality of governance) to conclude which features of
tax havens are the most crucial. For the second hypothesis I will estimate OLS model:
The independent variables will be number of workers, number of branch offices, sales
and profit before tax (as indicators of size and profitability of the bank). The depen-
dent variable will be dummy variable (of value 0 or 1) indicating whether bank report
profit in tax haven (represented by 1) or not (represented by 0). The expectation of
such a variable will be the probability (given all independent variables) that a bank re-
ports its profit in tax haven. Then I will test if parameters of the model are significant,
using t-test, or jointly significant, using F-test or LM-test. I expect that the effect of
the independent variables will be positive, but the explanation might be ambiguous
because the model could be wrong (in terms of omitting important variables).
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1 Introduction
In 2017, group of researchers - Vincent Bouvatier, Anne-Laure Delatte and Gunther
Capelle-Blancard (hereafter "Bouvatier et al.") - found out that tax havens record
in average 168% higher turnover of European banks compared to non-tax havens in
fiscal year 2015. They took advantage of the newly demanded data called "Country-by-
Country Reporting" of which main purpose is to shed more light on unwanted practices
of multinational enterprises. It is a significant discovery as understanding tax havens
is crucial aspect for policymakers to address tax evasion in a form of transfer pricing
which is frequently realized through tax havens. It is important for whole countries
to tackle tax evasion as it was found by Bouvaier et al. that in 2015, European
banks managed to reduce their tax expense by EUR 3.6 billion at maximum which
represented 21% of overall tax burden imposed on those banks. It is therefore essential
to make use of the new CbC data that is now available for years from 2013 to 2019.

In this bachelor thesis I replicate the study published by Bouvatier et al. (2017)
which focused on 2015. I will make use of CbC reports published by 45 biggest Eu-
ropean banks in terms of assets for years 2013-2019. I collected data for 2018 and
2019 myself mainly from banks’ annual reports or separate sheets containing only the
wanted data. The 45 European banks reported to have foreign affiliates in 146 coun-
tries and 26 of them are tax havens. My main goal is to empirically analyze the effect
of tax havens on turnover reported by European banks. To distinguish between tax
havens and non-havens, I will use the list of tax havens constructed by Hines & Rice
(1994). The next step will be focused on discovering what factors are hiding behind
the tax haven information. That is, I will introduce 3 new variables that ought to
influence the fact whether a country is tax haven or not. These variables are statutory
corporate tax rate, secrecy index in form of the Anti-Money-Laundering index and
index indicating regulations of banking activity in a given country.

In order to estimate the given variables’ effect on turnover, I will implement gravity
model. Usual components of gravity equation are GDP (or GDP per capita and pop-
ulation), bilateral distance, contiguity dummy, signature of regional trade agreement
dummy and other. I first create the baseline model with only standard regressors
of gravity model, subsequently, I include tax haven information and the effect of tax
haven variable will be of highest importance for this paper. Last but not least, I
include the factors driving tax havens and estimate their coefficients. I will use Pois-
son Pseudo-Maximum-Likelihood (hereafter "PPML") estimator to properly deal with
many zero-values and heteroskedasticity present in the dataset. I additionally make
log-linear OLS model, however, main purpose of this model will be to prove the suit-
ability of PPML. Hence, this thesis addresses the question what is the effect of tax
havens on reported turnover of European banks and what factors actually drive the
turnover and are behind the fact that a country is considered tax haven. Are tax
havens attractive due to their lower corporate tax rate, low regulations or low trans-
parency? This answer is not easy to answer and in section 5 we find out that the results
cannot be easily interpreted and that one must consider a non-linear relationship.

To make the estimation more robust, I will implement various types of estimators.
Most importantly, I will use two types of fixed effect. The first captures the time
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invariant heterogenity of each bank and the second accounts for heterogenity among
domestic countries (i.e. the exporter countries). Additionally, I implement many types
of estimations in terms of data structure. I will run the gravity model estimator first
on cross-sectional datasets for 2013-2019, then for panel data for only years 2018 and
2019 and finally for panel data covering all years, this final model will be of main
importance as it makes use of all years and uses a sample of more than 40 thousand
observations.

Main research paper that creates foundation for this thesis is already mentioned
Bouvatier et al. paper (2017). I use the same methodological procedure to capture the
effect of tax havens as was used in the paper. They managed to reach robust results,
i.e. they used various types of heteroskedasticity-robust standard errors, different
types of estimators and different definitions of tax havens, arriving to the conclusion
that tax havens are important in context of European banks. However, in this thesis,
I use much larger dataset. Not only I have more banks per year at disposal (45 banks
in contrast with 36 banks that are used by Bouvatier et al. (2017)), I also use panel
data rather than cross-sections only. In addition, I include not only corporate tax rate
and index of secrecy (resp. transparency) variables, I also include an index concerned
with banking regulations in a particular country. And finally, I implement numerous
methods (i.e. the different fixed effects) for robust results.

By creating this thesis and by answering the research question I contribute to three
strands of literature. First, I contribute to the literature focusing on tax havens. I
prove that tax havens are important to consider when studying allocation of economic
activity in terms of turnover of banks, as the activity increases substantially in tax
havens according to my findings. Furthermore, Dharmapala & Hines (2009) suggest
that only well governed countries become tax havens, I also add that poorly governed
countries systematically record lower turnover from banks which is consistent with their
argument because tax havens systematically record higher turnover. I add to Fatiga &
Gregory (2018) that low corporate tax rate is connected with not only higher profits
but also higher turnover as I find that low tax jurisdiction (in terms of statutory tax
rate) attract foreign activity of banks. Similarly to Oxfam (2016) and Oxfam (2017), I
find the importance of banking regulations when banks report turnover, however, the
evidence indicates non-linear relationship of banking regulations and turnover.

Second strand of literature I contribute to is concerned with geographical mapping
of European banks’ activities with the use of gravity model. By estimating the gravity
model and by including tax havens, I will not only prove that excluding tax haven
information makes the estimation worse because the estimated coefficient of tax haven
is significant across all models that I carried out. Main papers about gravity model that
I use are Silva & Tenreyro (2006), where I use their described approach to estimating
gravity equation - the PPML, and Bouvatier et al. (2017), from which I adopted
similar gravity equation in terms of the dependent variable and independent variables.
To the equation used by Bouvatier et al. (2017) I add one more variable accounting for
banking regulations and I find that the variable has statistically significant non-linear
effect on turnover.

Last, by collecting the CbC data, cleaning and putting the data into standardized
form for 2018 and 2019, I enlarge the dataset maintained by group of researchers and
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students at Charles University and coordinated by Janský Petr. I therefore contribute
to the literature that was based on this dataset until 2017 such as Janský P. (2020)
where the latest version of the dataset (except for years 2018 and 2019) was used,
Bartoňová A. (2017) in her undergraduate thesis or Jelínková E. (2018) in her graduate
thesis both using an earlier version of this dataset.

I structure the work as follows. In the next section I introduce the literature
relevant for the thesis. It consists of literature focusing on tax havens, gravity model
and PPML, I also present prior papers using Country-by-Country reporting data and
I will introduce Bouvatier et al. (2017) in more detail in a separate section. Next,
I describe the data and the sample and I present some stylized facts about banks,
headquarters, tax havens and partner countries. Here I focus only on data covering
years 2018 and 2019 as those are the data that I collected myself. Next part is dedicated
to methodology, in this part, I introduce the gravity model and present the equation
with variables that I use in the estimation. In this section, I also mention reasons why
I use PPML rather than log-linear OLS and I present a way how I deal with panel
data structure. I also describe similarities and dissimilarities regarding Bouvatier et
al. (2017) methodology. In the last section I present the results, I discuss them and
present robustness procedures such as dealing with low p-value of RESET test or
making sure that OLS is not ideal in this case.

2 Literature review
There are mainly three strands of literature that enables me to write this thesis.
First, the literature focusing on gravity equation gives us foundation to compile all
explanatory variables that ought to control for all important factors before estimating
the effect of our variables of interest. This is connected to literature about PPML,
because PPML literature that I use mainly tries to prove that PPML estimator is
the best way to go when estimating gravity equation. Second, I draw from literature
focusing on tax havens, this literature mainly highlights the importance of tax havens
and/or OFCs or it studies the properties of tax havens. Third, the CbC data enables
me to answer the research question and there are papers that utilize the same data to
study similar issues as this thesis.
In the following sections, I introduce research papers that are important for this thesis.

2.1 Gravity model and PPML in the literature
The idea of using trade flows as a function of countries’ income and their mutual dis-
tance was introduced by Tinbergen (1962). In his paper, "Shaping the World Economy;
Suggestions for an International Economic Policy", he first presented gravity equation
with only two main components, i.e. GDP and distance, and proposed log-linear OLS
method to estimate the model. He then enhanced the model with dummy variables,
e.g. dummy indicating neighboring countries.

The theoretical foundation for gravity model estimation is proposed by Anderson
(1979). He derives the equation from properties of expenditure system. However he
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assumes perfect specialization of goods (i.e. each good is produced in only one country)
and homothetic preferences. His equation is therefore "limited to o countries where
the structure of traded-goods preference is very similar and, subsidiarily, where trade
tax structures and transport cost structures are similar" - Anderson (1979).

Anderson van Wincoop (2003) argued that previous estimations did not have
proper theoretical background and that this leads to biased estimation, incorrect com-
parative statics analysis and generally a lack of understanding of what is driving the
results. They suggested that the previous studies did not account for multilateral resis-
tance and consequently, they estimated other coefficients inconsistently (e.g. common
borders are overestimated when multilateral resistance is not accounted for). Hence
they include variables indicating importer and exporter countries. Frankel (1997) and
Frankel, Stein and Wei (1993) suggest the importance of trade agreements in gravity
model.

Most relevant work regarding gravity model estimation for this thesis is Silva &
Tenreyro (2006) where it is argued that the method that is most consistent across
different scenarios regarding the structure of datasets and the error terms is Poisson
Pseudo-Maximum-likelihood estimator. They designed various functional specifica-
tions of variance of error terms and, using Monte Carlo simulation, they arrived to
conclusion that the estimator that was systematically favoured was PPML rather than
OLS.1 They described in theory that when it comes to estimating an equation that
was originally in multiplicative form, the crucial factor regarding consistency is ho-
moskedasticity. Subsequently, they state that data of bilateral trade flows often suffer
from heteroskedasticity and that the gravity equation ought to be estimated in its
multiplicative form. Hence, they suggest that in general, PPML is the best estimator
of gravity model.

Additionally, Shepard & Arvis (2011) argue that in addition to dealing with het-
eroskedasticity and zero trade flows, PPML is the only estimator from Pseudo-Maximum-
Likelihood (PML) family that addresses the problem called by them "adding up" prob-
lem.2 Drawing from this and Silva & Tenreyro (2006) papers, I use PPML estimation
of gravity model instead of its alternatives (mainly log-linear OLS).

2.2 Tax havens in literature
Most important work for this thesis about tax havens is presented by Hines & Rice
(1994). In their paper, Hines and Rice use data of reported income to highlight the
importance of tax haven and the fact that American enterprises locate substantial
fraction of their foreign activity to tax havens. They state that the enormous profits
that are earned in tax havens are not corresponding to the number of employees in
havens. They identified 41 tax havens. I follow this study and utilize their list of tax
havens.

1Monte Carlo Simulation is a mathematical technique that generates random variables for mod-
elling risk or uncertainty of a certain system. The random variables or inputs are modelled on the
basis of probability distributions such as normal, log normal, etc. Source: https://economictimes.
indiatimes.com/definition/monte-carlo-simulation

2"adding up" refers to inequality when total predicted trade exceeds total actual trade.

4

https://economictimes.indiatimes.com/definition/monte-carlo-simulation
https://economictimes.indiatimes.com/definition/monte-carlo-simulation


Hines (2005) examines economic growth of tax havens compared to the rest of
countries. He finds that the growth of real GDP per capita in tax havens was 3.3%
compared to 1.4% since 1982 to 1999. As suggested by Hines, this was caused by tax
havens’ attractiveness of foreign investment. Tax havens recorded higher investment
from foreign companies compared to similar countries in terms of size and income level.

Dharmapala & Hines (2009) study which countries are likely to become tax havens
and which are not. They use the list of tax havens by Hines & Rice (1994). They
discover that well governed countries are much more likely to become tax havens. They
utilized features indicating quality of governance by Kaufman et al. (2005), those
are: voice and accountability, political stability, government effectiveness, regulatory
quality, rule of law, and control of corruption. However, they used only five of them
excluding regulatory quality. By using an average index obtained from these five
indices, they found that poorly governed countries almost never appear as tax havens.
They state that the most likely explanation is that poorly governed countries are
unsuccessful when they become tax havens, hence, they do not attempt to become
one. I will use this discovery and include quality of governance indicator to account
for well and badly governed countries.

Zucman (2013) finds that 8% of of the global financial wealth of households is held
in tax havens. Hampton & Christensen (2002) states that in 1998, USD 6 trillion of
global financial wealth is held in offshore finance centres (OFCs) and that in extreme
cases, such OFCs have 90% of government revenue originating from hosting OFC.

2.3 Country-by-Country Reporting and European banks
In 2003 Richard Murphy proposed a new "International Accounting Standard of Re-
porting Turnover and Tax by Location" (Murphy (2003)), nowadays called "Country-
by-Country Reporting". Murphy proposed that a transnational corporation (TNC)
should publish reports with information about location, turnover, profit, corporate
taxes and other. Murphy (2015) uses the new CbC data to test the hypothesis that
banks over-report profits in low tax jurisdictions or in tax havens while they under-
report profits in countries with major operations. He uses data for 26 banks based in
member states of the European Parliament, however, not every bank published full
data (at the time his report was published, it was not yet legally required to publish
the data, hence, only 17 banks published full reports). Nevertheless, he finds that the
hypothesis is true.

There are papers that use an earlier version of the same dataset as I do. Janský
(2017) focuses on five largest banks operating in Czech Republic and their location of
economic activity and profit. He finds that after removing the headquarter countries
from the list of tax havens, three banks seemed to shift profits to tax havens while
reporting low economic activity in those countries(in terms of turnover and employees).
He finds that tax havens account for around 20% of banks’ global profits but they
account for only around 10% of their total turnover and around 4% of their total
employees. Janský (2020) studies also studies location of banks’ profits relative to
their allocation of economic activity. He uses the most recent version of the dataset
except for year 2018 and 2019 with nearly 50 banks. His results suggests that banks
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are likely to be shifting profits to tax havens.
Oxfam (2016) focuses on CbCR data regarding biggest French banks. They find

evidence of important role of tax havens and that banks potentially use them to avoid
taxes and some regulations. Oxfam (2017) uses CbCR data for 20 largest European
banks and argues that "large banks in the EU are disproportionally using tax havens to
benefit from their favourable tax and regulatory rules" - Oxfam (2017). With the use of
CbC data for years 2014-2016, Fatiga & Gregory (2018) analyze profit shifting by the
largest and systemically relevant European multinational banks. They find evidence
that profit reported by banks (especially in tax havens) is negatively correlated with
corporate tax rates and that the profit shifting is happening mainly on foreign-to-
foreign basis as as foreign-to-foreign tax differences matter significantly more that
home-to-foreign differentials.

Murphy & Janský & Snah (2019) question the quality of CbCR requirements for
banks. They find that there are problems regarding the quality of the data arising
from poor quality of regulation that requires to publish and implement the data.

2.4 Bouvatier et al. (2017) paper
As already stated in section 1 (introduction), the main goal of this bachelor thesis is
to replicate the results from Bouvatier et al. paper (2017). Therefore, more detailed
overview of their work is described in following section.

The main purpose of the paper is to take advantage of the new data released by
European banks. They are concerned with data for 2015 and their dataset includes
36 biggest European banks in terms of assets. Their goal is to estimate the effect of
tax havens on turnover and then to further disentangle this effect into specific factors.
They estimated the gravity equation using PPML.

They arrived to conclusion, that tax havens do have an effect on reported turnover.
In their baseline model with 7,912 observations (228 countries) the coefficient of tax
haven information was estimated to be slightly less than 1. According to this result
the turnover reported in tax havens is higher by 168%. They also considered different
lists of tax havens or how often is country considered tax haven according to different
lists of tax havens. All alternatives led to the same conclusion (i.e. the positive effect
of tax haven on turnover).

In the next step, Bouvatier et al. argued that corporate tax rate does not have
an effect on turnover as this variable was not significant. Furthermore, their results
suggest that secrecy and goodness of governance have non-linear relationship with
turnover as both variables affected turnover when near upper or lower bound, while
when near the opposite bound they did not affect reported turnover. Specifically, they
found that banks tend to report lower turnover in countries with high secrecy (in terms
of anti-money-laundering index) while countries with low secrecy (that is, countries
with AML index lower than the first quantile of the considered sample) did not attract
nor repel additional activity. Furthermore, countries with poor system of governance
seemed to cause lower turnover while well governed countries had no effect on the
dependent variable.

6



In the next part, they discussed the fiscal impacts of their findings. They estimated
that the total tax savings of European banks arising from tax haves is between 0.7
billion (4% of the total tax burden) and 3.6 billion (21% of the overall tax burden)
In the last part, Bouvatier et al. pointed out that the CbCR data is not always
consistent with other datasets or with reality. They showed that while Barclays did
not report any activity in Cayman Islands, Panama or Bahamas, in reality, the bank
has more than 1 affiliate in each of the three countries. They suggest that this lack of
quality of CbC data might be due to the vague definition of consolidation. They also
suggested some improvements. They argue that there should be a standardized form
of reporting and that the reports should be published on a central portal so it can be
easily available for wider range of people. They also state that CbC reports should
include additional information such as number of subsidiaries or total assets.

3 Data
3.1 Background of the data
In 2013, OECD/G20 came up with "Base-erosion-and-profit-shifting" (BEPS) project
to solve tax avoiding practises such as transfer pricing.

Yearly, countries suffer from tax avoidance in a form of lost revenues from taxes
and even more so do developing countries that heavily rely on revenues from corporate
taxes. Countries together record about USD 100-240 billion of lost revenues every
year. BEPS project consists of 15 actions each of which adresses different problem of
tax avoidance.3

Action 13 calls for new reporting standards of MNEs and obliges them to report
yearly country-by-country data along with their consolidated annual reports.4 Three
objectives of transfer pricing documentation are:

1. To ensure that taxpayers give appropriate consideration to transfer pricing re-
quirements in establishing prices and other conditions for transactions between
associated enterprises and in reporting the income derived from such transactions
in their tax returns.

2. To provide tax administrations with the information necessary to conduct an
informed transfer pricing risk assessment.

3. To provide tax administrations with useful information to employ in conducting
an appropriately thorough audit of the transfer pricing practices of entities sub-
ject to tax in their jurisdiction, although it may be necessary to supplement the
documentation with additional information as the audit progresses.5

3Base erosion and profit shifting (BEPS) refers to tax planning strategies used by multinational
enterprises that exploit gaps and mismatches in tax rules to avoid paying tax. https://www.oecd.
org/tax/beps/about/.

4A multinational enterprise, abbreviated as MNE, is an enterprise producing goods or delivering
services in more than one country. https://ec.europa.eu/.

5Source: www.oecd-ilibrary.org
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Within the report, banks include turnover, number of employees on full-time basis,
profit or loss before tax and tax within each country they have either headquarters
or foreign affiliate. Some banks include public subsidies received or other forms of
tax, such as current tax, differed tax or other tax. These measures ought to improve
transparency of MNEs and reduce transfer pricing practises. 6

I utilized this data in order to analyze the geography of activity of European
banks. I use the largest sample that is so far available. It consists of years 2013-2019
and includes 45 largest European banks in terms of assets. In subsequent section I
introduce the sample and present some stylized facts about tax havens and non-tax
havens.

3.2 sample
The sample consists of CbC data gathered from annual reports of European banks or
from separate reports that contained solely the information of interest.
The sample includes 45 biggest European banks7 in terms of assets, the data include
years from 2013 to 2019. Six of the 45 banks did not report their results before this
thesis was made for year 2019. Therefore, the sample consists of 45 banks for years
2013-2018 and 39 banks for 2019.8 Hence, the data has panel structure. In this section,
I present stylized facts about the banks, their headquarters, tax havens and non-tax
havens with the focus on years 2018 and 2019 as for those years I collected the data
myself.

Banks from the dataset report economic activity in 141 different countries and
26 of them are considered as tax havens.9 Each CbC report listed domestic country
of the bank and then all foreign countries where the bank reports economic activity.
Together, there are 14 domestic countries where headquarters are situated. Those
countries are:

Netherlands 4 banks

Spain 4 banks

United Kingdom 6 banks

Germany 9 banks
6Transfer pricing refers to tax avoiding practice in which parent company reports profits for tax

purposes for every its subsidiary separately with respect to their tax jurisdiction. this may end up
with profits being reported in low tax jurisdiction but the economic activity was done in higher tax
jurisdiction. https://www.investopedia.com/.

7List of banks can be found in appendix on page 57.
8Banks adopted different ways of presenting the data. The majority of them reported the results

in EUR million, however, some of them presented the report in different currencies and units, e.g.
thousands. Hence it was necessary to transform some reports in order to be able to compare the
outputs.

9The list of tax havens is presented in appendix on page 59. I used the list of tax havens presented
by Hines and Rice (1994).
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Belgium 3 banks

France 5 banks

Denmark 1 bank

Norway 1 bank

Austria 2 banks

Italy 3 banks

Finland 1 bank

Sweden 3 banks

Switzerland 2 banks

Ireland 1 bank

3.3 Tax Havens
As already mentioned, the list of tax havens that was used in this thesis was taken from
paper published by Hines and Rice (1994). Their list contains well known and uncon-
troversial tax havens both non-European such as Panama, Cayman islands, Bahamas,
and European such as Switzerland or Luxembourg.

As far as the sample is concerned, not all tax havens were reported as jurisdictions
for foreign business of European banks. In fact, only 26 countries considered as havens
are places of foreign activities. Furthermore, among them are for example Ireland,
Switzerland, Hong Kong and Singapore. Those countries are important financial cen-
tres according to The Global Financial Centres Index.10 Therefore, it may be unclear
whether the activity was driven by the fact that these countries are tax havens or
important financial centres (or possibly combination of both).

Table 1 offers a summary of tax havens in terms of number of operations reported
in tax havens in 2018 with respect to size. Tax havens were divided into two categories:
small and big havens. Big tax havens have population higher than 2 millions. Out
of the 26 occupied havens, 7 of them fulfill the "big" condition. With their summed
population of more than 46 millions they account for more than 89% of the total tax
haven population.11

Altogether, there were 195 operations in 2018 reported in tax havens. The numbers
are nearly uniformly distributed among big and small tax havens. However, it is worth
mentioning that Luxembourg is considered as small haven (its population is less then

10Global Financial Centres Index (GFCI) is a way of ranking financial centres in terms of com-
petitiveness. According to GFCI 26 published by Z/Yen (2019), out of 104 global financial centres,
Ireland, Switzerland, Hong Kong, Singapore and Luxembourg (all of which are tax havens according
to Hines and Rice (1994)) are at or above rank 38. See http://en.cdi.org.cn/images/research/gfci/
gfci-26-report.pdf

11Information about population along with gdp per capita of all countries (not only tax havens)
can be found at at https://www.imf.org/external//.
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1 million). Similarly to Singapore, Hong Kong etc. it is also one of the most essential
financial centres (According to GFCI) and it hosts more than 30 affiliates. In other
words, more than 2/3 of in-sample banks report economic activity in Luxembourg.
Therefore, number of operations in small havens is highly inflated by the presence of
Luxembourg. Average number of foreign branches in big havens is 13 and in small
havens 5.778.12

Numerous banks chose Channel Islands as their foreign affiliates (Jersey 12 banks and
Guernsey 9 banks). In addition, out of 9 banks that reported activity in Guernsey,
8 of them also had their operations in Jersey. Other frequent small havens were for
example Cayman Islands (9), Isle of Man (7) or Monaco (8).13

Among the most frequent big havens were for example Ireland or Singapore.
Banks did not report their presence in tax havens such as Belize, Lichtenstein or
Dominica.

Table 1: Number of operations in tax havens in 2018
Operations Population

Foreign affiliates percentage percentage
Small tax havens 19 104 53.3% 5,440,617 10,4%
big tax havens 7 91 46.7% 46,652,000 89,6%

Total 26 195 52,092,617
Source: CbC data gathered for year 2018. Population was obtained at https://www.imf.org/external/.

Table 2 summarizes the information about GDP, GDP per capita and population for
non-tax havens versus tax havens.14

An average non-tax haven has GDP and population of EUR 595 bn. and nearly 60
mil. respectively. For tax havens it is EUR 74 bn. and around 2 mil. respectively.
If we compare GDP per capita, on average, tax havens are better off with little more
than 42 thousand and non-havens stay at around 15 thousand.

To conclude, countries from this sample that are tax havens account for 2.6% of
total GDP and 0.8% of total population. Nevertheless, their average GDP per capita
is higher by more than 250%.

Table 3 presents years 2018 and 2019 in terms of activity of banks in countries where
activity is reported (including the domestic country, i.e. the headquarters). It includes
turnover, employees, profit before tax (pbt) and tax summed together within the scope
of each bank in a particular year. These 4 figures are main reporting objects of CbC
reports. Except for number of employees, all figures are presented in EUR millions.
The major difference between the two years is that the year 2019 does not include
HSBC holdings, which us the biggest bank of the sample in terms of turnover and

12In small havens without Luxembourg, however, it is only 4.056.
13Overview of tax haven popularity in 2018 can be found in appendix on page 60 and for 2019 on

page 61
14Here tax havens are grouped together in terms of population. that is, they are not divided into

groups of small and big havens.
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Table 2: Country summary statistics for 2018
GDP (EUR bn) Population average GDP per capita (EUR)

non-havens (115) total 69035 6,785,872,296 14,987
average 595 58,498,899 -

percentage 0,974 0,992 -
tax havens (26) total 1,857 52,092,617 42,169

average 74 2,083,705 -
percentage 0,0262 0,008 -

Source: CbC data gathered for year 2018. Population, GDP and GDP per capita can be obtined at
https://www.imf.org/external/.

employees. This means that figures in 2019 are considerably deflated because of this.
On the other hand, the difference in the number of reported countries (i.e. countries
with non-zero turnover) between the two years is only 3. The number of tax havens
was reduced to 23 but only havens that were part of only one CbC report in 2018
disappeared in 2019, therefore, the distribution of banks in tax havens remains essen-
tially unchanged.
In 2018 the overall turnover generated in non-havens was 5 times larger than in tax
havens, non-havens employed roughly 10 times more employees on full-time basis. The
profits generated in non-havens, however, were only 3 times larger than in tax havens
and banks paid nearly 6 times more in terms of tax in non-tax havens. This suggests
that while non-havens record higher economic activity (due to higher turnover and
number of employees) the profit before tax is in average higher in tax havens.

In 2019, the figures, as already mentioned, are deflated due to the absence of data
from HSBC Holdings. In 2018 HSBC Holdings reported turnover of EUR 66 bn.,
number of employees of 226 thousand, tax of more than EUR 2.5 bn. and total profit
of little less than EUR 19 bn. In addition, it reported activity in 14 tax havens with
profit before tax of more than 12 billions euro.15

More than 90% of reported profit in tax havens comes solely from Hong Kong,
therefore, it remains unclear whether the activity in tax havens16 is driven by low tax
jurisdiction or by the fact it is important financial centre. In section 5 (Results), where
the results of the gravity model are presented, the effect of financial centre is included
in the estimation of the model, hence, the effect of both factors is broken down.

The second part of the table presents turnover relative to GDP and turnover relative
to number of employees, ratios of pbt to turnover and pbt to number employees and
then tax relative to pbt. These relative figures should offer more relevant insides about
activity and profitability of banks in non-tax havens and tax havens.
Within the scope of 2018, the ratio of turnover to GDP was more than 7 times larger
in tax havens and the ratio of turnover to employees was doubled compared to non-
havens. Substantial difference between the 2 groups is in profitability in terms of the
ratio of profit before tax to turnover and the ratio of profit to number of employees.

15Hence the relatively large difference in terms of pbt in tax havens between 2018 and 2019.
16In this case Hong Kong.
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In the first case, tax havens exceeds non-havens by more than 150% and in the second
by nearly 350%. These results imply that in a hypothetical case where a bank has
operation in tax haven and non-tax haven and these two countries have either the same
amount of turnover or the same number of employees the bank yields higher profit in
the tax haven. Finally, the tax as a ratio of pbt is more than 2.2 higher in non tax
havens. Year 2019 yields reasonably similar results compared to 2018.

Table 3: Activity of banks across 2018 and 2019
2018 2019

non-tax havens tax havens total non-tax havens tax havens total
(115) (26) (141) (115) (23) (138)

Turnover (EUR mil.) 255,439 51,770 307,209 214,715 28,121 242,836
Employees 1,123,552 110,533 1,234,085 897,028 59,499 956,527

pbt (EUR mil.) 67,457 22,941 90,399 55,829 9,824 65,653
Tax (EUR mil.) 14,852 2,512 17,364 12,172 1,162 13,334

Turn/GDP 0.00311 0.02375 0.00365 0.00262 0.0129 0.00288
Turn/Employees 0.22735 0.46836 0.24894 0.23936 0.47263 0.25387

pbt/Turnover 0.26408 0.44314 0.29426 0.26001 0.34936 0.27036
pbt/Employees 0.06004 0.20755 0.07325 0.06224 0.16512 0.06864

Tax/pbt 0.22018 0.10948 0.19208 0.21801 0.11831 0.2031
Source: CbC data gathered for years 2018 and 2019. GDP data can be obtained at
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/index.aspx
Note: pbt means profit or loss before tax

Figures 3 and 4 show total turnover reported by banks in years 2018 and 2019
respectively. The graphs distinguish between foreign and domestic activities and the
figures are in EUR millions. In 2018, the five largest banks in terms of turnover17 all
except for one reported higher foreign turnover than domestic turnover. The majority
of smallest banks have most of turnover reported in their domestic countries. Year
2019 displays similar results.

3.4 Enlarged sample
After implementing the panel data estimation for years 2018 and 2019 which I collected
myself from banks’ webpages I will introduce the enlarged sample including all years so
far available. Thus, the new sample consists of years 2013-2019, consequently, this will
lead to more than 40 thousand observations. The dataset that I will use was collected
by researchers and students at Charles University coordinated by Janský P. The data
are available at Open Data for Tax Justice. A detailed description of variables and
procedures to clean the data is given in paper by Janský (2020) - section 2 ("Data"),
therefore I do not include the description here. The results for the enlarged sample as
well for the smaller sample are presented in section 5.

17HSBC Holdings, Banco Santander, BNP Paribas, Rabobank, Deutsche Bank
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4 Methodology
The following section presents the chosen methodology and describes variables included
in the model. The idea behind my approach comes from paper Bouvatier et al. (2017).

I first introduce the model without the information, whether a country is tax haven
or not. This will be the baseline model that ideally accounts for all other important
variables such as GDP, distance etc. Subsequently, I include the variable of interest
(i.e. the tax haven information) and estimate the new model. The parameters will
then be compared18 and the parameter of tax haven information will be the result
from which I will draw first conclusions. In the first part of this section, I derive the
formula used in the baseline model. I describe all variables and comment on where
I obtained them. Subsequently, I present the method of estimation - the Poisson
Pseudo-Maximum-likelihood estimator. In the next part of this section, I comment on
similarities and differences regarding the paper from Bovatier et al. and last, I present
a way of accounting for panel data.

4.1 Gravity model
The baseline model will be derived from the gravity model. Main components of this
model are:

Variable of trade flow This is the dependent variable. It can appear in the form of
e.g. export between two countries. In our case it is turnover of a bank reported
in a country.

Distance The main independent variable. It is the distance between two countries.

GDP Independent variables indicating size and richness of the economy and also size
of a country.

Dummy variables For example common boarders, common currency, signature of
regional trade agreement etc.

The idea behind the gravity model is similar to the gravity model in physics. If we
have 2 objects, then the gravitational force between them increases with mass of each
of them and decreases with distance between the 2 objects.
The idea behind the gravity model in trade is that the trade of two countries is driven
by distance between them and size of their economies. In this thesis the baseline model
comes from theory of gravity model. The model was introduced by Tinbergen J. (1962)
in his seminal paper "Shaping the World Economy; Suggestions for an International
Economic Policy" and can be derived as follows.
the basic equation is: Turni,j,k = βk∗GDP

β1
percap,i

∗P opul
β2
i

Distδ
i,j

ui,j,k where Turni,j,k is turnover
of bank k, with headquarters in country j, reported in country i, GDP percap

i and
18Most importantly, the sign and significance will ideally be unchanged.
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Populi are the GDP per capita and population of country i respectively.19 GDP per
capita is in current prices at that year in EUR units.20 Disti,j is the distance between
countries i and j. GDP percap

i and Populi are both expected to have positive effect on
turnover. The higher the GDP per capita is the richer the country is and the more
likely it is that entities in this country are going to use services of a bank (taking
loans for investment, deposit etc.). At the same time, population is an indicator of
country’s size, therefore, according to the gravity model, Bigger countries trade more
than smaller countries.

Distance is expected to negatively affect turnover as the variable increases, this
also comes from the logic behind the gravity model. βk is the individual effect of each
bank21 to account for heterogeneity among banks. Last, ui,j,k are the errors and it
holds that E(ui,j,k|X) = 1 where X stands for all independent variables.

By using the rule of logarithm22 we get to equation:

log(Turni,j,k) = αk+β1log(GDP percapita
i )+β2log(Populi)+β3log(Disti,j)+ϵi,j,k (1)

where αk is the logarithm of βk and ϵi,j,k is the logarithm of ui,j,k. Furthermore, β3
is equal to −δ. It holds, that E(ϵi,j,k|X) = 023.

Additionally, dummy variables are included in the model to account for all impor-
tant factors of the model. The equation 2 presents the baseline model:

log(Turni,j,k) = αk + β1log(GDP percapita
i ) + β2log(Populi) + β3log(Disti,j) + β4boardersi,j

+ β5Languagei,j + β6Colonyi,j + β7RTAi,j + β8GFCIglobal
i + β9GFCIrank

i

+ ϵi,j,k

(2)

Subscripts k, i and j refer to two countries that are related to a particular observation.
Moreover, country j is always a domestic country where bank k has headquarters.
Country i is always a foreign a country.

The interpretation of β1, β2 and β3 is that the percentage change of a predictor l by
1 percentage point leads to percentage change of the dependent variable by βl. In other
words, estimated parameters of continuous variables are interpreted as elasticities. The

19Note that standard variable that is used is GDP of partner country (rather than GDP per capita
with population) and also possibly GDP of domestic country. However, we could easily achieve this
case if we suppose that β1 = β2 = β, then GDP β1

percap,i ∗ P opulβ2
i = (GDPpercap,i ∗ P opuli)β =

(GDPi)β , hence we could estimate the effect of only GDP without too much trouble.
20Originally the figures were in USD, hence they had to be transformed.
21Here it substitutes the intercept. Later in section 4.6 I introduce another fixed effect that is

accounted for, i.e. fixed effect of the domestic country j where bank k has headquarters.
22First it holds that exp(log(x)) = x, second, it holds that log(x)+log(y)=log(x+y), last, log(xβ) =

β ∗ log(x)
23This clearly holds because with the logarithmic transformation and with the previous expectation

of errors ui,j,k (given all independent variables) equal to 1, the expectation of ϵi,j,k (again, given all
independent variables) is now log(1) = 0.
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rest of β’s (for dummy variables) is interpreted as percentage change of turnover by
exp(βs) − 1 when variable s changes from 0 to 1. Hence, β4...β9 are semi-elasticities.

Variables Turni,j,k, GDP percapita
i , Poppuli and Disti,j are defined the same way

as in equation 1. Variable Boardersi,j indicates whether countries i and j have com-
mon boarders. Languagei,j is 1 if countries i and j have common language and 0
otherwise24. Dummy variable Colonyi,j is equal to 1 if countries i and j have had
colonial relationship. In our sample all countries where headquarters are situated are
rich European countries, therefore, these countries are always dominant in the colo-
nial relationship.25 RTAi,j is a dummy variable indicating whether countries i and j
signed regional trade agreement. All of these dummy variables are expected to have
positive effect on reported turnover since some of them should lower costs (in case of
Boardersi,j or RTAi,j

26) or provide some historical information about connections
between two countries (Languagei,j , Colonyi,j).

Furthermore, variables GFCIglobal
i and GFCIrank

i are included in the model to
account for the fact that some countries from the sample have financial centres and
some do not. Banks often report activity in countries with global financial centres such
as United states (New York), Honk Kong, Singapore or United Kingdom (London).
Hong Kong and Singapore are considered as tax haven, while United States and United
Kingdom are not. Figures reported in these countries are usually high and it could be
simply due to the fact that these countries are all global financial centres. Therefore,
it is crucial to include information about financial centres in the model in order to
tackle this problem.

First variable of the two, GFCIglobal
i , is a dummy variable equal to 1 if a country

is considered global financial centre. More specifically, GFCIglobal
i indicates whether

a country is considered as "global" according to GFCI reports by Z/Yen.27 A centre is
called global if it meets certain conditions about Connectivity of the centre with the
rest of the world (in the mentioned report GFCI, the "global" status is given to financial
centres based on inbound assessments and outbound assessments28). Hence, variable
GFCIglobal

i indicates, if a country where turnover is reported is financial centre well
24Common language means that the two countries have common official language (Not ethnic that

is).
25Some countries were colonization superpowers (for example United Kingdom, France or Spain)

and some countries had no colonies whatsoever (such as Ireland, Norway or Switzerland). Further-
more, Ireland was a colony of United Kingdom and therefore there are some observations where one
of the 14 domestic countries from the sample is colony of another.

26For example lower tariffs.
27The information about global financial centres can be found in GFCI report published by Z/Yen

for a particular year. For example, GFCI 26 corresponds to 2019, GFCI 24 relates to 2018, GFCI
22 relates to 2017 and so on). The centres that are considered as "global" are divided by diversity
(Breadth) and speciality (Depth). From these groups are chosen those that are "broad & deep",
"relatively broad" and "relatively deep". As a consequence, maximum of 20 countries are labeled as
"global" in 2019 in the sample. These are: United Arab Emirates, Netherlands, Kazakhstan, China,
Belgium, Hong Kong, Ireland, United Kingdom, Germany, Spain, United States, Italy, China, France,
Singapore, Australia, South Korea, Japan, Canada, Switzerland (See page 15 at http://en.cdi.org.cn/
images/research/gfci/gfci-26-report.pdf).

28Inbound assessments is number of locations from which a centre receives assessments. Outbound
assessments is number of other centres that receive assessments from a particular centre (see page 14
at http://en.cdi.org.cn/images/research/gfci/gfci-26-report.pdf).
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connected with the rest of the world.
Second of the two variables, GFCIrank

i , is normalized information about the rank
of a financial centre. The variable ranges between 0 and 1 with 1 being the highest
rank and 0 the lowest.29 There were identified 104 financial centres in the GFCI 26
report, where rank 1 is the leading centre30 and centre with rank 104 is the last.31

Both variables (GFCIglobal
i and GFCIrank

i ) are expected to positively affect re-
ported turnover. Since higher rank of a financial centre means better infrastructure for
investment, the effect of GFCIrank

i ought to have positive sign. Also the fact that a
financial centre is so called "global" (that is, well connected with the rest of the world)
should increase activity of banks in a given centre, hence GFCIglobal

i is likely to have
positive effect.

4.2 Sources of variables
Now I will mention sources where each variable from the model can be found with
the exception of turnover Turni,j which was obtained from CbC reports and grouped
together by me.

Variables GDP percap
i and Populi were obtained from database of International

monetary fund (IMF): World economic outlook database.32 Variables Disti,j , boardersi,j ,
Languagei,j and Colonyi,j were obtained from GeoDist dtabase made by Centre
d’Études Prospectives et d’Informations Internationales (CEPII).33 Variable RTAi,j

was obtained from the "Regional Trade Agreements database" by World Trading Or-
ganisation. The database considered United Kingdom as non-EU member, however, in
2018 and 2019 and prior years, the UK was still a member of the EU. Therefore, in the
model, I treat United Kingdom as an EU member and all signatures of regional trade
agreement of UK as EU member and other countries will be treated as "in force"34.
As already mentioned, variables GFCIglobal

i and GFCIrank
i were obtained from cor-

responding GFCI report (to its year) published by Z/Yen.35

4.3 Including tax haven information
After estimating the baseline model introduced in the previous section, the main vari-
able of interest will be included in the model. Using formula from following equation

29The two extreme cases (highest and lowest ranks) were smoothed by a small number (5 ∗ 10−6).
30Here New York.
31The number of financial centres ranked in GFCI reports is alwyas the same or higher. Hence in

2019, there is the highest number of identified centres compared to prior years.
32The database can be found at https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/

index.aspx.
33The database contains bilateral relationships (in terms of distance, contiguity, common language,

colonial relationship and other) among the total of 235 countries resulting in more than 50 thousand
observations. (See http://www.cepii.fr/CEPII/en/bdd_modele/download.asp?id=6).

34The database is available at http://rtais.wto.org/UI/PublicMaintainRTAHome.aspx
35Ranking begins usually at first pages. (See https://www.longfinance.net/media/documents/

GFCI_26_Report_v1.0.pdf).
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3 the augmented model is estimated.

Turni,j,k = exp(αk + β1log(GDP percapita
i ) + β2log(Populi) + β3log(Disti,j) + β4boardersi,j

+ β5Languagei,j + β6Colonyi,j + β7RTAi,j + β8GFCIglobal
i + β9GFCIrank

i + β10Tax_haveni)
+ ϵi,j,k

(3)

Tax_haveni is taken from list of tax havens by Hines and Rice (1994). The estimate
of β10 and its significance computed by t-test will be the most crucial. The null
hypothesis is that β10 = 0 and the alternative hypothesis is that β10 ̸= 0.

Additionally, following Bouvatier et al. (2017), next step after estimating the ef-
fect of tax havens on turnover of banks is to disentangle the forces that hide behind
the Tax_haveni variable and drive the activity of banks. I use the same variables as
Bouvatier et al. did plus one more. Those factors are going to be: secrecy of a coun-
try, its tax rate, regulations of banks and I also control for the goodness of governance.

Secrecy One of the possible factors that may actually affect activity of banks is
country’s secrecy (resp. transparency). This aspect is accounted for by including the
Anti-money-laundering index (AML index) in the model. I used AML index from
"AML index report" published by Basel Institute on Governance. In their report they
include more than 120 countries ranked from 0 to 10 where 0 means lowest risk of
money laundering and terrorist financing and 10 means highest risk. Their final score
of country is computed based on 14 indicators such as corruption risk, financial and
public transparency, political and legal risk and others.

Statutory tax rate The main part of being a tax haven is of course having lower
taxes. To estimate the effect of tax rate on turnover, I include statutory corporate tax
rate variable. Data for this variable were obtained from the webside of "Tax Founda-
tion".36 In their dataset is included 251 countries with their corresponding statutory
corporate tax rates from 1980 to 2019.37

Regulations of banks Another factor that might repel banks from setting up foreign
affiliates in a country is the country’s measures for banking regulation. Banks might
tend to avoid disclosure requirements in order to reduce regulatory costs. To account
for this, I included index computed by Barth et al. (2013) concerning banking regu-
lations. In their paper, Barth et al. used "Bank Regulation and Supervision Survey"
conducted by The World Bank and based on answers from the surveys they computed
indices describing how strict a country is in terms of restriction of bank’s activities.

36See https://taxfoundation.org/publications/corporate-tax-rates-around-the-world/
37Their source for 2019 for OECD countries was in turn OECD dataset "Statutory cor-

porate income tax rates" (see https://stats.oecd.org/index.aspx?DataSetCode=Table_II1)
and for non-OECD countries dataset of KPMG “Corporate tax rates table” (see
https://home.kpmg/xx/en/home/services/tax/tax-tools-and-resources/tax-rates-online/
corporate-tax-rates-table.htmlhttps://home.kpmg/xx/en/home/services/tax/tax-tools-and-
resources/tax-rates-online/corporate-tax-rates-table.html). For years 1980-2018 their source
was a combination of sources that Tax Foundation compiled over the years.
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I used the index i.iv defined as "Overall Restrictions on Banking Activities" com-
puted for year 2011. The dataset includes 180 countries, however, relatively many
values are not available for this particular index. As a result, 133 countries had the
value available and therefore could be used in the model. The interpretation of the
index is that the higher its value is the more restrictive a country is in terms of banking
regulation.

Goodness of governance Last but not least, we include a measure of how well
a country is governed using indices calculated by The World Bank. Their dataset -
"Worldwide Governance Indicators" - consists of 214 countries and they are numeri-
cally assessed in 6 categories: Control of corruption, government effectiveness, polit-
ical stability and absence of violence/terrorism, regulatory quality, rule of law, voice
and accountability. The 6 indices were then averaged and the resulting index varies
between -2,115269333 (worst governed country) and 1,810841 (best governed country).

It is also worth mentioning that none of the new described variables covers all 141
countries included in our sample. More specifically, after including all 4 of them the
number of banks reduces to 84 and number of tax havens to only 12 and our panel
data model will therefore be consisted of 7056 observations in total for smaller sample
and 25956 fot the larger sample.

4.4 Poisson Pseudo-Maximum-likelihood estimator
In this section I introduce the method of estimation - the PPML estimator. I present
reasons why it is well suited for this set up. I will comment on reasons why the model
shouldn’t be estimated by simple Ordinary least Squares (OLS).

The gravity equation we are dealing with is clearly in a multiplicative form and as
such, it needs to be processed in some way in order to estimate it. Many papers about
gravity model estimation rely heavily on log-linear transformation and then use OLS
estimation (e.g. Tinbergen (1962) or Anderson & van Wincoop (2003)). An example

of this would be if the following equation Turni,j,k = βk∗GDP
β1
percapita,i

∗P opul
β2
i

Distδ
i,j

ui,j,k

is transformed into equation 1 and estimate this equation by OLS.38 This was first
introduced by Tinbereger (1962). Moreover, Anderson–van Wincoop (2003) introduced
gravity model that accounted for exporter and importer factors by including dummy
variables indicating importer and exporter.39 Theoretical background of why to use
the PPML in gravity models relies mostly on "The Log of Gravity" by Silva-Tenreyro
(2006). There is a theoretical and statistical proof for suitability of PPML estimation.

In their paper Silva and Tenreyro argued that using log-linear form of equations
with multiplicative form has several drawbacks. First, the transformation of variables
into logarithmic form implies that values with zero trade have to be either left out or
processed in some way. One possible correction would be to add a small number (e.g.

38Or alternatively equation 2 could be estimated in the same manner.
39See Gravity with Gravitas: A Solution to the Border Puzzle by James Anderson And Eric van

Wincoop (2003), see also Silva-Tenreyro (2006) where this approach is also described.
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1) to all observations of variable of trade. However this, as suggested by Silva-Tenreyro
(2006), tends to be substantially inconsistent.

The case of the OLS when truncated sample is used (in terms of leaving zero values)
is feasible. On the other hand, trade data have typically large number of zero values
since it is not rare that two random countries do not trade with each other.40 This
trend is also present in our sample - out of 11,928 observations from the smaller sample,
10,214 have zero turnover and out of more than 44 thousand observations from the
enlarged sample, less then 6 thousand have non-zero turnover.41 Not including zeros
in the sample might result in biased estimates because the zero trade can have some
economic justification (e.g. no RTA, long distance between countries etc.). Therefore,
a model that is able to include zero values is desirable.

Second problem is the most essential one that discredits the validity of OLS pro-
cedure unless strict conditions are met. Silva and Tenreyro (2006) argue that het-
eroskedasticity in error terms not only affects efficiency of the estimator as usual,
but also leads to inconsistent estimation using log-linear OLS when estimating mul-
tiplicative equations. The reason for this is that the nonlinear transformation of the
multiplicative equation changes the properties of the errors. This is because after
the transformation, the conditional expectation of the logarithm of error E(log(u)|X)
depends on the distribution of the error u, thus in case of heteroskedasticity (which
means that V ar(u|X) and X are correlated) the expectation of log(u) is not uncorre-
lated with the covariates X.42

In addition, empirical evidence suggests that as country’s scale decrease (for exam-
ple in terms of GDP), so does the dispersion of observations of the dependent variable
and when the scale increases, the dispersion increases. In other words, as the condi-
tional expectation of the dependent variable goes down to 0 (E(yi|X) → 0, where yi

is the dependent variable) its variance also goes down to 0 (V ar(yi|X) → 0) and so
does the variance of errors. Similarly, the increase of E(yi|X) tend to be accompanied
by the increase of V ar(yi|X) and consequently the increase of V ar(u|X). Hence, the
errors display heteroskedasticity.

As a consequence, unless the errors fulfill the homoskedasticity assumption, the
OLS estimation of log-linear model is inconsistent and following Silva Tenreyro, we
can claim that in general, OLS is inconsistent when using the log-linear form.43

In section 5 (Results) I present two tests examining the validity of the chosen
method of PPML. The first is Breusch-Pagan test to prove that heteroskedasticity
is present in the model and the second is RESET test to test for correct functional
specification of PPML or OLS.

40For example it would not be surprising if Maldives and Vietnam had zero trade with each other.
41This is because the sample is created by multiplying 45 (no. banks) by 141 (no. all countries in

the sample) and clearly, each bank didn’t report activity in each country. Hence the large portion of
zero values.

42Note that X stands for "all independent variables".
43Silva-Tenreyro (2006) proved the presence of heteroskedasticity in the gravity model constructed

from data from year 1900 by using the special case of White test with 2 degrees of freedom described
in Wooldridge (2002) at page 127. In their paper (2006) they also applied RESET test to test for
validity of many possible methods. Among others, the test rejected OLS approach while it was not
able to reject PPML approach.
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4.5 Similarities with Bouvatier et al. (2017)
I would like to highlight that this is a replication study of paper, with similar goal of
estimating effect of tax havens on turnover reported by European banks, published by
Bouvatier et al. (2017). In this section, I comment on similarities and dissimilarities
of their paper and this thesis in terms of data and methodology.

Firstly, paper by Bouvatier et al. is concerned with data for year 2015 which is
the first aspect that might alter the results of each study. Moreover, in their sample,
Bouvatier et al. included smaller number of banks. They have data for 36 banks,
nevertheless they included 36 biggest banks in terms of assets. Out of the 10 biggest
banks (in terms of turnover) from my sample, 8 banks are also included in their sample.

Another difference is that the data from Bouvatier et al. paper have cross-sectional
structure, whereas data for this thesis are of panel structure allowing me to have more
observations. This may possibly result in more accurate estimates.44

Furthermore, I use different data to account for corporate tax rate. While Bouvatier
et al. used effective tax rate, I consider only statutory tax rate. This can possibly lead
to different results concerning corporate tax rate coefficient.45

While I included 4 new variables in the final model (that is, variables disentangling
tax havens), Bouvatier et al. used only 3 excluding the information about regulation
aspect. The reason for this is most probably that the WGI (World Governance Indi-
cators) index they use is an average of 6 factors - voice and accountability, political
stability, government effectiveness, rule of law, and control of corruption and also reg-
ulatory quality. Hence, the regulation aspect is accounted for this way. However, the
RBAi variable, that I use, explicitly accounts for regulations of banking activity in
country i. Including this variable ought to make the model more accurate.

As far as the method of estimation is concerned, both studies (this thesis and Bou-
vatier et al. paper) use Poisson Pseudo-Maximum-Likelihood which performs better
in presence of heteroskedasticity as proved by Silva and Tenreyro (2006). The PPML
estimator is also argued by them to deal naturally with many zero-value observations.46

Variables used in gravity equation do coincide with the exception of a dummy
variable of common territory (in the paper from Bouvatier et al. called Territoryi,j)
being 1 if country i is a dependent territory of country j or vise versa. The reason why
I did not include this variable to the model is that this information should be already
included in colonyi,j variable because it includes both past colonial relationship and
present if there is any.
Last difference in terms of methodology is the fact that I need to account for panel
data structure. In the next section I introduce method of dealing with panel data.

44In the next section I will introduce additional variable to account for the structure of panel data.
45Their sample with effective tax rate consisted only 71 countries, however they used statutory tax

rate to predict the effective rates for the rest of countries.
46In their paper Bouvatier et al. also argue that using log-linear OLS estimation might bring

inconsistent estimates and they are also referring to Silva Tenreyro paper (2006).
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4.6 Accounting for panel data
As already said in the previous sections, we are dealing with panel structure of the
data. This is clearly the case since we are considering different banks based in different
countries with different laws and economic situation. Hence, there should be some fixed
effect both in terms of headquarters and also in terms of banks. In section 5 I present
different estimators that differ in terms of structure of data they are working with.

First type of models is concerned with only one year at a time, hence, it deals with
cross-sectional datasets. for each year, there is going to be one model estimating a
particular year. In this case the procedure of estimation has been already described in
section gravity model and Poisson Pseudo-Maximum-likelihood estimator (the method
in this case is practically the same as the method executed by Bouvatier et al.).

The second type of models will be concerned with panel data. Panel data is created
by adding cross-sectional data gathered over more time periods together. In our case
we have two samples: the smaller one cocerned with only two time periods: year 2018
and year 2019, and the bigger one concerned with 7 time periods (i.e. 2013-2019).

In case of panel data, the formula described by equation 3 has to be rewritten into:

Turni,j,k,t = exp(αk + β1log(GDP percapita
i,t ) + β2log(Populi,t) + β3log(Disti,j) + β4boardersi,j

+ β5Languagei,j + β6Colonyi,j + β7RTAi,j + β8GFCIglobal
i,t + β9GFCIrank

i,t + β10Tax_haveni)
+ ϵi,j,k,t

(4)

As a consequence, variables Turni,j,k,t, GDP percapita
i,t , Populi,t, GFCIglobal

i,t and GFCIrank
i,t

are variables that change over time.
In order to deal with the unobserved fixed effect, one can use First Differencing

(FD), Fixed Effect (FE) or Random Effect (RE) methods.
FD and FE procedures are computationally easily feasible. On the other hand, in the
context of our model, they produce some unwanted drawbacks. Most importantly,
both methods make the model necessarily smaller by excluding variables that are
time-invariant. Essentially, we are not able to estimate the effect of distance (as it is
undoubtedly time invariant variable) and all dummy variables except for GFCIrank

i,t

and GFCIglobal
i,t which are varying across time periods.

This may not be a problem for studies where time changing variables are of major
concern, however in this particular case, it raises issues. One of the main components
of gravity model is distance which is no longer part of the model, in addition, main
variable of interest - the tax haven information - is deducted from the model as well.
Therefore, FD and FE are feasible, but for this case they are effectively inapplicable.

Furthermore, additional issue arises from our sample’s imbalanced nature. As sev-
eral times already said, the sample does not include all banks in all years. As a result,
the sample for FE or FD estimation would need to be even further truncated by ex-
cluding observations for banks that do not occur in all years (i.e. 201947) Additionally,

47This could in turn lead to sample selection bias because only certain observations would be chosen
- source: www.Investopedia.com
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bank with the highest turnover and number of employees (HSBC Holdings) would need
to be excluded. Another option would be to leave out year 2019 completely.

Nevertheless, with that being said, we can rely on Dummy Variable Regression,
i.e. another way of estimating Fixed Effect. Instead of deducting time averages, one
can add a new set of cross-sectional dummies to account for time-invariant unobserved
heterogenity among cross-sections. I consider unobserved time-invariant heterogenity
of 2 different types: banks - ak and banks’ headquarters - aj .
I will produce 2 models, the first accounts for banks’ fixed effect48 and the second
accounts for exporter’s fixed effect.49

Additionally, in order to account for fixed effect of each time period, time dummy
variable is included in the model with panel data. I include set of dummies indicating
each year.

Problems with Random effect estimation

Possibly, RE would be an option, however following Božena Bobková’s master thesis
(Gravity model estimation using panel data 2011/2012)50, where in context of gravity
estimation using panel data, method RE was performed and using Hausman test they
reached conclusion that RE does not meet the requirements to be consistent.51 This
in turn leads to inconsistent estimates of RE. In addition, they found out that with
regard to their sample, the goodness of fit is better when using OLS Random effect,
but in case of heteroskedasticity the estimates would be inconsistent using standard
log-linear RE.

5 Results
In previous sections, I presented the data used for estimation and the chosen method-
ology to achieve (hopefully) consistent and efficient estimates. The main purpose of
the model is to break down European banks’ activity and estimate its factors using
gravity equation and consequently estimating the effect of tax havens.

The following tables present each model described earlier. Models are sorted by the
estimation method (PPML or OLS52), then by its goal (whether it is the baseline model
or model with tax haven information and more). Subsequently, models are sorted by
what kind of fixed effect is considered (banks’ fixed effect or headquarters’ fixed effect)
and what type of data is used (cross-sectional or panel). Note that throughout this
section I will refer to the fixed effect of banks as "banks’ FE" and to the fixed effect of
bank’s headquarters as "headquarters’ FE" or "hqs’ FE".

48This dummy variable was already introduced in equation 1 and is noted by αk.
49Hence, this variable accounts for the fixed effect of a bank’s headquarters. If this is the case than

αk in equation 4 changes to αj .
50The whole title is Gravity model estimation using panel data - is logarithmic transformation

advisable?. (see https://is.cuni.cz/webapps/zzp/detail/119811)
51It needs to hold that the unobservable time invariant effect is uncorrelated with all explanatory

variables.
52OLS is just for check, it will be mainly subject of Breusch-Pagan and RESET test to prove its

unsuitability.
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Within each model’s overview (table), there can be found estimates of each vari-
able, its standard error and general information such as number of observations used,
deviance, pseudo - R2 and other.

5.1 Baseline PPML model
In this section, I introduce the baseline models that were computed while accounting
for each bank’s or headquarters’ time invariant fixed effect (this is already described
in section 4.1 where αk and αj are defined). Table 4 shows results for every year’s
cross-sectional sample. That is, in the table are presented 7 separate models. Tables
5 and 6 present resluts for panel data estimation. As can be seen from all tables,
most variables are significant at 1% level and the majority of them have expected sign.
Specific results are described below.

5.1.1 Cross-sectional case

Banks’ FE can be seen in the first column of table 4. When comparing different
years, the banks’ FE estimator is rather consistent throughout the cross-sections. It is
worth mentioning that the main variable of gravity equation (distance) has negative
sign as theory suggests and in all years it is significant at 0.1% level. Furthermore,
GDP per capita has positive sign, however the magnitudes are quite different in each
year. In 2014-2018 GDP percapita

i parameters are all estimated relatively close to 0.6,
while the coefficients for the boundary years are notably different since coefficient for
2013 slightly more than 0.3 and for 2019, the coefficient exceeds one. Reason for the
difference in 2019 may be because of different number of observations in each year.
Indeed, when looking at results for GDP/capita coefficient in Bouvatier at al. baseline
model, the value is very close to estimated coefficient for 2019.

Estimates of the effect of population, common language and colonial relationship
are in most cases significant at 0.1% and with positive sign. Coefficient of Boardersi,j

is significant at least at 5% only for 2013 and 2018, while for all other years, it is not
significant at 10%. This suggests that common borders between two countries does not
affect banking activity of domestic country in partner country. Reason for this might be
the fact that compared to other sectors (e.g. market of goods), transportation costs
in banking sector are not that high. Additionally, the information about country’s
remoteness is also captured by the distance variable.

Coefficient of RTAi,j has negative sign but is significant only in two cases. It would
suggest that the presence of regional trade agreement between two countries (bank’s
headquarters and partner country) results in decrease of turnover reported in the part-
ner country. This is obviously not consistent with expectations, however headquarters’
FE method never estimates RTAi to be significant (both in cross-sections and panel
data), therefore its effect is disputable.

Finally, GFCIglobal
i is significant at 0.1% in most cases and negative. This un-

expected result suggests that the fact that a country is global financial center (i.e.
well connected with other centers) leads to lower turnover of banks in that country.
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This result is consistent across the majority of years (2014-2019), used datasets (cross-
sections and panel) and methods. One of the possible explanations for such result is
that in order to estimate the model consistently, all observations including countries
that are domestic to given banks were cut from the sample53. Having said that, many
domestic countries have financial centers that are considered as "global" (according
to GFCI 26 report, 9 out of 14 countries54). Additionally, banks tend to have high
turnover in their domestic countries. Consequently, estimate of GFCIglobal

i may be
biased because of this selection.
Coefficient of GFCIrank

i is positive and significant at 0.1% level. Therefore, its inter-
pretation is that higher rank of a financial center leads to higher activity of banks in
terms of turnover. This estimate is not significant at 5% only for 2019.
Overall, estimates for year 2019 are of different values as opposed to other years pos-
sibly due to the omitted banks in 2019.

Headquarters’ FE The estimates for the second method are very similar to the
first one. Overall, the significance of coefficients is in average lower for this method
compared to banks’ FE. Boardersi are significant only in 2013 and as already men-
tioned, RTAi is never significant. Signs of all significant coefficients are the same
across all years.

Nevertheless, there are some differences when comparing goodness of fit of each
method. For the method of banks’ FE, the average deviance is 662,612, while for
the method of headquarters’ FE, the average deviance is 975,342. Pseudo - R2 also
suggests that the first method fits better as it is around 0.64 for this method and less
then 0.5 for the second one.

5.1.2 Panel data

The baseline model utilizing panel data is summarized in tables 5 and 6 in first and
third columns. Table 5 focuses on years 2018 and 2019 only, while table 6 considers all
years available. Both banks’ and hqs’ FE are compared in the tables. The first thing
that is worth mentioning is that apart from time effect (t) the method of banks’ FE
used on smaller panel sample (years 2018 and 2019) estimated all coefficients to be
significant at least at 5% (but mostly at 0.1%). The signs are the same as described in
banks’ FE model for cross-sectional data and the magnitudes are very similar as the
slope coefficients differ by 0.1 at average from cross-sectional estimation in 2018.
The hqs’ FE on smaller sample displays similar results, however, variables Boardersi,j

and RTAi,j are not significant. The estimated coefficients are very similar for both
methods in terms of magnitudes as the average difference between estimated magni-
tudes is only 0.013 (of slope coefficients that is).

53This is also a good way of getting rid of "strange" values such as distance between a country and
the country itself, common boarders of only one country and so on.

54GFCI 26 corresponds to year 2019, for other years it is slightly different but similar. According
to GFCI 24 (2018) 8 out of 14 domestic countries are considered "global", GFCI 22 (2017) - 6 out of
14, GFCI 20 (2016) - 7 out of 14, GFCI 18 (2015) - 7 out of 14 and GFCI 16 (2014) - 8 out of 14.
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When considering larger sample, every single variable becomes significant at 0.1%
for banks’ FE estimator and at least at 1% for hqs’ FE estimator. The methods are
basically interchangeable in terms of magnitudes. This is clearly because substantially
larger number of observation is used (by more than 30 thousand). Notably, turnover
reported by European banks seems to be larger in all years compared to 2013 as all
dummies indicating year are positive and significant (2013 is the base year). The
unexpected negative signs of RTAi and GFCIglobal

i,t are maintained here.
When comparing measures indicating goodness of fit we find the same pattern as

for cross-sectional case. That is, banks’ FE displays lower deviance and higher pseudo
- R2 than hqs’ FE. The pseudo - R2 for the first method is over 60% and for the second
one it is less then 50% both for smaller and larger sample.

5.2 PPML - tax haven included
After accounting for all important variables to estimate gravity model, it is time to
estimate the effect of the variable of interest of this bachelor thesis - tax haven. In
this section, I present new PPML models where the information, whether a country is
considered tax haven or not according to Hines & Rice (1994) is included. Similarly
to baseline models, new models are divided by type of the data and method of esti-
mation. Most importantly, I found that variable Tax_haveni is significant across all
models that I carried out at least at 1% and has expected positive sign. This result
suggests that tax havens increase activity of banks in terms of turnover. More specific
description of results is given below. All new models are summarized in tables from
previous discussion (i.e. tables 4, 5 and 6) in columns 2 and 4.

5.2.1 Cross-sectional case

Banks’ FE For cross-sectional estimators, coefficients of variables from baseline spec-
ification are essentially the same with some exceptions. For example coefficient of
Boardersi,j and RTAi,j for 2018 are now significant only at 10% and overall, if there
is a change in significance, it is always the case of higher significance level, i.e. the
variables are less significant (however, it is mostly unchanged). The magnitudes do not
differ greatly from their baseline-model counterparts. In many cases, the magnitudes
increased slightly, e.g. coefficient of GDP per capita and population of partner country
increased in all cross-sectional cases approximately by 0.1.

On the other hand, the coefficient of GFCIglobal
i decreased for all years in average

by 14% (moved further away from zero), while the coefficient of GFCIrank
i decreased in

average by 17% (moved closer to zero) compared to the bseline model. This relatively
big decrease of coefficient of GFCIrank

i may be due to the inclusion of tax haven
information. Out of 41 tax havens that we consider in our models, 18 are on the list
of financial centers from GFCI 26 report and further 17 (out of those 18 tax havens)
are also in our sample with non-zero turnover.55 Hence, after introducing tax havens
into the model, the coefficient of GFCIrank

i changes because some of the variance of
55That also means that out of 26 tax havens that appear in our sample, 17 are considered as

financial centers according to GFCI 26.
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the dependent variable, that was explained by GFCIrank
i , is now also explained by

tax haven information.
The coefficient of Tax_haveni is estimated to be at minimum 0.62 and at max-

imum 0.89 and average effect of tax havens within cross-sections is around 0.706.
This suggests that in case of banks’ FE, if a country is considered tax haven, then
the percentage change of turnover reported in it by banks increases in average by
e0.706 − 1 = 103%.
When comparing measures of goodness of fit of these models and their baseline coun-
terparts56 we see that they are nearly identical as their pseudo R2 is again over 0.6.

Headquarters’ FE Results for hqs’ FE are very similar to results for banks’ FE.
The differences between the two methods can be described the same way as it was
done for the baseline model in previous sections.
The coefficients of Tax_haveni are comparable to those for banks’ FE. This in turn
suggests that there is indeed positive effect tax havens on turnover.

5.2.2 Panel data

Finally, also panel data estimation using both banks’ FE and hqs’ FE leads to conclu-
sion that there is effect of tax haven on reported turnover of banks.
In both methods, the coefficient of regional trade agreement is insignificant (only in
case of smaller sample with two years). Coefficient of common boarders is significant
at 5% for the banks’ FE method and insignificant for the hqs’ FE method. The other
coefficients are significant at least at 1% level.
Most importantly, coefficients of Tax_haveni are nearly identical for both methods
being slightly less than 0.69 for the smaller sample and little over 0.707 for the larger
sample. This implies that tax havens record higher turnover by 103% compared to
non-havens.

56That is, models without tax haven information.
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Cross-sectional case

Table 4: PPML, baseline model and model with tax haven infor-
mation. All cross-sectional models including 2013-2019

Dependent variable Turnoveri,j,k

Method Banks’ FE Headquarters’ FE
Baseline with TH Baseline with TH

estimate S.E. estimate S.E estimate S.E. estimate S.E
Year 2013:
log(Disti,j) -0.52536*** (0.04334) -0.55124*** (0.04335) -0.5354*** (0.07116) -0.56189*** (0.07119)

log(GDP percapita
i ) 0.31969*** (0.05616) 0.39928*** (0.05861) 0.3134*** (0.09258) 0.39742*** (0.09674)

log(Populi) 0.38319*** (0.02422) 0.50662*** (0.03432) 0.3805*** (0.03987) 0.51063*** (0.05672)
Boardersi,j 0.48232*** (0.12591) 0.35701** (0.12712) 0.4555* (0.206) 0.33005 (0.20777)
Languagei,j 0.22279* (0.10331) 0.12193 (0.10439) 0.253 (0.1705) 0.14840 (0.17214)

Colonyi,j 1.29805*** (0.10962) 1.38104*** (0.10792) 1.284*** (0.1816) 1.37015*** (0.17851)
RTAi,j -0.19032* (0.08501) -0.12907 (0.08482) -0.2054 (0.1398) -0.13939 (0.13954)

GFCIglobal
i -0.04425 (0.10643) -0.28036* (0.11623) -0.06059 (0.1755) -0.30774 (0.19167)

GFCIrank
i 2.23971*** (0.19447) 2.04884*** (0.19341) 2.274*** (0.3213) 2.07191*** (0.31927)

Tax_haveni 0.68150*** (0.13028) 0.71523*** (0.21489)
Year 2014:
log(Disti,j) -0.57946*** (0.04534) -0.59760*** (0.04499) -0.58092*** (0.06704) -0.59935*** (0.06621)

log(GDP percapita
i ) 0.62980*** (0.05704) 0.71448*** (0.05929) 0.63055*** (0.08457) 0.71733*** (0.08758)

log(Populi) 0.57047*** (0.02809) 0.69208*** (0.03650) 0.57132*** (0.04164) 0.69453*** (0.05382)
Boardersi,j 0.16728 (0.12040) 0.06969 (0.12008) 0.16810 (0.17851) 0.06831 (0.17721)
Languagei,j 0.69107*** (0.10164) 0.63099*** (0.10034) 0.69404*** (0.15025) 0.63244*** (0.14764)

Colonyi,j 1.23924*** (0.10217) 1.26952*** (0.09880) 1.23942*** (0.15108) 1.27000*** (0.14539)
RTAi,j -0.03085 (0.08676) 0.02877 (0.08602) -0.03428 (0.12822) 0.02633 (0.12652)

GFCIglobal
i -0.52025*** (0.10695) -0.73522*** (0.11413) -0.53468*** (0.15802) -0.75104*** (0.16776)

GFCIrank
i 1.33319*** (0.18262) 1.12000*** (0.18166) 1.34499*** (0.27087) 1.12533*** (0.26836)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
Tax_haveni 0.70805*** (0.13366) 0.71687*** (0.19674)
Year 2015:
log(Disti,j) -0.57137*** (0.04624) -0.599897*** (0.045901) -0.57606*** (0.06857) -0.60473*** (0.06796)

log(GDP percapita
i ) 0.59033*** (0.05182) 0.638102*** (0.052375) 0.58550*** (0.07682) 0.63503*** (0.07758)

log(Populi) 0.52530*** (0.02453) 0.628831*** (0.031300) 0.52306*** (0.03625) 0.62876*** (0.04631)
Boardersi,j 0.16908 (0.12004) 0.048053 (0.120407) 0.16541 (0.17788) 0.04949 (0.17779)
Languagei,j 0.65168*** (0.09914) 0.598374*** (0.097815) 0.64774*** (0.14626) 0.59113*** (0.14401)

Colonyi,j 1.27273*** (0.09739) 1.321514*** (0.094842) 1.28270*** (0.14427) 1.33473*** (0.14021)
RTAi,j -0.15807· (0.08593) -0.110984 (0.084334) -0.14167 (0.12746) -0.09393 (0.12486)

GFCIglobal
i -0.43186*** (0.10579) -0.620170*** (0.111918) -0.41932** (0.15687) -0.60884*** (0.16559)

GFCIrank
i 1.33875*** (0.17387) 1.201297*** (0.173015) 1.34491*** (0.25785) 1.19808*** (0.25651)

Tax_haveni 0.674638*** (0.126199) 0.68558*** (0.18650)
Year 2016:
log(Disti,j) -0.54999*** (0.04840) -0.58207*** (0.04826) -0.55176*** (0.07177) -0.58292*** (0.07125)

log(GDP percapita
i ) 0.64544*** (0.05393) 0.70076*** (0.05559) 0.64449*** (0.07986) 0.69785*** (0.08190)

log(Populi) 0.56691*** (0.02527) 0.66298*** (0.03299) 0.56456*** (0.03731) 0.65759*** (0.04866)
Boardersi,j 0.14609 (0.12176) 0.03561 (0.12222) 0.13469 (0.18053) 0.02871 (0.18037)
Languagei,j 0.75053*** (0.10254) 0.71397*** (0.10076) 0.75946*** (0.15192) 0.72370*** (0.14871)

Colonyi,j 1.22898*** (0.10072) 1.26004*** (0.09790) 1.23022*** (0.14936) 1.25990*** (0.14462)
RTAi,j -0.14805 (0.09085) -0.12651 (0.08895) -0.14637 (0.13481) -0.12652 (0.13138)

GFCIglobal
i -0.38214*** (0.11020) -0.53749*** (0.11533) -0.38829* (0.16389) -0.53769** (0.17056)

GFCIrank
i 1.02577*** (0.18454) 0.83382*** (0.18897) 1.04363*** (0.27390) 0.85626** (0.27923)

Tax_haveni 0.60208*** (0.13247) 0.58208** (0.19609)
year 2017:

log(Disti,j) -0.50405*** (0.04620) -0.53078*** (0.04537) -0.51255*** (0.06951) -0.53803*** (0.06736)
log(GDP percapita

i ) 0.70959*** (0.05482) 0.79269*** (0.05573) 0.70865*** (0.08273) 0.79159*** (0.08301)
log(Populi) 0.56926*** (0.02581) 0.71097*** (0.03354) 0.56959*** (0.03885) 0.71044*** (0.04983)
Boardersi,j 0.18554 (0.12695) 0.04977 (0.12498) 0.16425 (0.19085) 0.03242 (0.18543)
Languagei,j 0.72394*** (0.10325) 0.65531*** (0.10012) 0.72564*** (0.15545) 0.65679*** (0.14882)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
Colonyi,j 1.21079*** (0.10285) 1.25308*** (0.09798) 1.20766*** (0.15499) 1.24971*** (0.14575)
RTAi,j -0.22073* (0.09149) -0.15608· (0.08826) -0.22452 (0.13762) -0.15973 (0.13105)

GFCIglobal
i -0.63247*** (0.12310) -0.91611*** (0.12908) -0.63230*** (0.18539) -0.91390*** (0.19180)

GFCIrank
i 1.19500*** (0.21770) 1.01292*** (0.21313) 1.20460*** (0.32832) 1.02235** (0.31729)

Tax_haveni 0.89463*** (0.13485) 0.88911*** (0.20034)
Year 2018:
log(Disti,j) -0.4981*** (0.04708) -0.50529*** (0.04637) -0.50435*** (0.07254) -0.51131*** (0.07049)

log(GDP percapita
i ) 0.6981*** (0.05662) 0.76686*** (0.05869) 0.69791*** (0.08702) 0.76655*** (0.08898)

log(Populi) 0.5683*** (0.02824) 0.69189*** (0.03581) 0.56837*** (0.04341) 0.69161*** (0.05430)
Boardersi,j 0.3066* (0.1263) 0.21316· (0.12523) 0.29427 (0.19415) 0.20063 (0.19004)
Languagei,j 0.6858*** (0.1049) 0.62007*** (0.10280) 0.67836*** (0.16139) 0.61313*** (0.15612)

Colonyi,j 1.194*** (0.1028) 1.20340*** (0.09836) 1.18990*** (0.15828) 1.19878*** (0.14941)
RTAi,j -0.2473** (0.09241) -0.17737· (0.09136) -0.24360· (0.14225) -0.17424 (0.13876)

GFCIglobal
i -0.6633*** (0.1206) -0.78737*** (0.12010) -0.65831*** (0.18525) -0.78203*** (0.18209)

GFCIrank
i 1.262*** (0.1933) 0.96715*** (0.19844) 1.26164*** (0.29737) 0.96718** (0.30119)

Tax_haveni 0.74997*** (0.12923) 0.74895*** (0.19609)
Year 2019

log(Disti,j) -0.555633*** (0.069176) -0.56651*** (0.07043) -0.556688*** (0.083524) -0.56735*** (0.08298)
log(GDP percapita

i ) 1.028973*** (0.091533) 1.09293*** (0.09808) 1.030927*** (0.110580) 1.09477*** (0.11560)
log(Populi) 0.775476*** (0.050423) 0.87893*** (0.06251) 0.777037*** (0.060889) 0.88020*** (0.07361)
Boardersi,j 0.219741 (0.176695) 0.17380 (0.17985) 0.219543 (0.213348) 0.17393 (0.21191)
Languagei,j 0.831112*** (0.152336) 0.76057*** (0.15469) 0.832645*** (0.183882) 0.76278*** (0.18216)

Colonyi,j 1.057998*** (0.143756) 1.07885*** (0.14223) 1.058217*** (0.173569) 1.07914*** (0.16758)
RTAi,j 0.003738 (0.137869) 0.09674 (0.14332) 0.003171 (0.166403) 0.09571 (0.16878)

GFCIglobal
i -0.996519*** (0.176233) -1.08556*** (0.18141) -0.994128*** (0.212630) -1.08346*** (0.21364)

GFCIrank
i 0.424710 (0.302966) 0.15544 (0.32293) 0.411323 (0.365699) 0.14335 (0.38031)

Tax_haveni 0.63422** (0.20242) 0.63286** (0.23811)

Av. No. observations 6,403 6,403 6,403 6,403
Av. No. non-zero observations 810 810 810 810
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estimate S.E. estimate S.E estimate S.E. estimate S.E
No. partner countries 141 141 141 141

Av. Deviance 662,612 655,211 975,342 967,894
Av. AIC 662,718 655,320 975,387 967,941

Av. Pseudo - R2 0.6420241 0.6459736 0.4705088 0.4744982

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are heteroskedasticity robust
standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data. years: 2013-2019.

panel data

Table 5: PPML, baseline model and model with tax haven information. Panel data
for 2018 and 2019

Dependent variable T urnoveri,j,k

Method Banks’ FE Headquarters’ FE
Baseline with TH Baseline with TH

estimate S.E. estimate S.E estimate S.E. estimate S.E
log(Disti,j) -0.51746*** (0.03727) -0.52621*** (0.03691) -0.52114*** (0.05541) -0.52996*** (0.05395)

log(GDP percapita
i

) 0.82077*** (0.04610) 0.88376*** (0.04793) 0.82035*** (0.06840) 0.88373*** (0.06993)
log(P opuli) 0.64311*** (0.02402) 0.75519*** (0.02982) 0.64284*** (0.03564) 0.75509*** (0.04355)
Boardersi,j 0.27435** (0.09770) 0.20434* (0.09714) 0.26622· (0.14497) 0.19552 (0.14172)
Languagei,j 0.74794*** (0.08257) 0.68258*** (0.08141) 0.74330*** (0.12265) 0.67827*** (0.11890)

Colonyi,j 1.14071*** (0.07964) 1.15460*** (0.07662) 1.14031*** (0.11838) 1.15374*** (0.11199)
RT Ai,j -0.15251* (0.07359) -0.07409 (0.07356) -0.15097 (0.10936) -0.07316 (0.10745)

GF CIglobal
i

-0.79100*** (0.09491) -0.89558*** (0.09498) -0.78469*** (0.14069) -0.88917*** (0.13843)
GF CIrank

i 0.95249*** (0.15574) 0.67818*** (0.16095) 0.94721*** (0.23120) 0.67150** (0.23497)
t 0.01759 (0.05528) 0.02068 (0.05406) -0.08017 (0.07773) -0.07708 (0.07475)

T ax_haveni 0.68791*** (0.10383) 0.68856*** (0.15164)
No. observations 11,642 11,642 11,642 11,642

No. non-zero observations 1,575 1,575 1,575 1,575
No. partner countries 141 141 141 141

Deviance 1,346,026 1,331,861 1,910,497 1,896,305
AIC 1,346,136 1,331,973 1,910,545 1,896,355

Pseudo - R2 0.6300012 0.6338948 0.4748379 0.478739

Note: Symbols "***","**" and "*" indicate significance of estimators at 0.1%, 1% and 5% respectively. In brackets are heteroskedasticity robust
standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data. Data
correspond to years 2018 and 2019.
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Table 6: PPML, baseline model and model with tax haven information. Panel data for 2013-2019
Dependent variable Turnoveri,j,k,t

Method Banks’ FE Headquarters’ FE
Baseline with TH Baseline with TH

estimate S.E estimate S.E estimate S.E estimate S.E
log(Disti,j) -0.53872*** (0.01864) -0.55875*** (0.01844) -0.54277*** (0.02764) -0.56267*** (0.02710)

log(GDP percapita
i,t ) 0.66499*** (0.02232) 0.72934*** (0.02287) 0.66344*** (0.03311) 0.72830*** (0.03364)

log(Populi,t) 0.56226*** (0.01085) 0.67660*** (0.01389) 0.56130*** (0.01605) 0.67573*** (0.02039)
Boardersi,j 0.20431*** (0.04967) 0.09941* (0.04949) 0.19486** (0.07361) 0.09090 (0.07266)
Languagei,j 0.67660*** (0.04158) 0.61809*** (0.04090) 0.67867*** (0.06161) 0.61978*** (0.06007)

Colonyi,j 1.21935*** (0.04112) 1.24983*** (0.03964) 1.21869*** (0.06101) 1.24941*** (0.05829)
RTAi,j -0.15393*** (0.03624) -0.09702** (0.03566) -0.15311** (0.05372) -0.09652. (0.05238)

GFCIglobal
i,t -0.49124*** (0.04438) -0.66860*** (0.04596) -0.49450*** (0.06586) -0.67087*** (0.06758)

GFCIrank
i,t 1.17318*** (0.07573) 0.96708*** (0.07593) 1.18503*** (0.11249) 0.97604*** (0.11185)

Tax_haveni 0.70774*** (0.05280) 0.70794*** (0.07765)
Year2014 0.48006*** (0.05546) 0.47676*** (0.05409) 0.48371*** (0.08226) 0.47995*** (0.07951)
Year2015 0.47391*** (0.05475) 0.44689*** (0.05347) 0.48384*** (0.08122) 0.45649*** (0.07861)
Year2016 0.45222*** (0.05494) 0.42315*** (0.05365) 0.45510*** (0.08149) 0.42458*** (0.07888)
Year2017 0.39606*** (0.05496) 0.37512*** (0.05365) 0.39888*** (0.08153) 0.37705*** (0.07887)
Year2018 0.33687*** (0.05529) 0.31205*** (0.05399) 0.34947*** (0.08149) 0.32391*** (0.07888)
Year2019 0.35382*** (0.05831) 0.33112*** (0.05693) 0.27888** (0.08511) 0.25573** (0.08237)

No. observations 44,345 44,345 44,345 44,345
No. non-zero observations 5,401 5,401 5,401 5,401

No. partner countries 141 141 141 141
Deviance 4,879,427 4,827,244 7,005,699 6,953,514

AIC 4,879,553 4,827,372 7,005,757 6,953,574
Pseudo - R2 0.6234234 0.6274507 0.4593253 0.4633527

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are heteroskedasticity
robust standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data.
Data correspond to years 2013-2019.
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5.3 Decomposition of factors driving tax havens
In this section I present the results that were carried out by our final model. After es-
timating the baseline model and the model with the information about tax haven, this
model includes 3 properties of tax havens that ought to be the driving forces affecting
the activity of banks plus an additional variable indicating the quality of governance.
Tables 7, 8 and 9 present the results. Similarly to previous models, the first table
considers all possible cross-sections from 2013 to 2019 and the second two tables focus
on panel data, one with small sample, other with large.
STRi is statutory corporate tax rate of country i, AMLi stands for Anti money laun-
dering index capturing the secrecy factor of country i. RBAi stands for "restrictions
of banking activity", to account for regulations in country i, and WGIi is the variable
capturing the goodness of governance in country i.57

5.3.1 Cross-sectional case

(table 7 - columns 1 and 3) As can be seen table, in most cases, the estimates of
all variables that were already part of previous regressions are essentially unchanged.
That is, distance, GDP per capita, population etc. are still significant with expected
signs and importantly, tax_haveni as well. The only exception is year 2013 where
GDP percapita

i is not significant and so it holds for Languagei,j , but for all other years
these variables are significant. Variable Boardersi,j is systematically rejected at 5%
(for panel data as well). Measures of goodness of fit are basically unaffected with the
average pseudo - R2 of over 0.6 for banks’ FE and less than 0.5 for hqs’ FE.

As far as the new variables of interest are concerned, the results are not straight-
forward. The statutory tax rate is not significant at 10% in most cases which in turn
suggests that there is no correlation between bank’s turnover and the corporate tax
rate. Reason for this might be that while statutory tax rate is easily gathered, it
may not capture the effective corporate tax rate.58 However, we later define set of
dummies that signify that there is a relationship between STRi and the dependent
variable, however, this relationship is non-linear.

According to the estimate of AMLi which is negative and significant at 0.1% in
all but one cases, European banks seem to avoid countries with higher secrecy. The
anti-money laundering index measures the risk of money laundering and terrorist fi-
nancing, therefore banks might tend to avoid such environment. On the other hand,
the coefficient of WGIi (i.e. the goodness of governance) is also estimated to be neg-
ative which suggests that worse governed countries attract banks more than better
governed countries in terms of corruption, government effectiveness, stability etc.

Last of the 4 new variables - RBAi - yields expected sign as its coefficient is
estimated to be negative with at least 1% level of significance for all years except
for 2013. According to this estimate, a country that is more restrictive in terms of

57Note that, as always, country i is the partner country where banks have affiliates.
58The statutory tax rate is the percentage imposed by law, the effective tax rate is the percentage

of income actually paid by an individual or a company after taking into account tax breaks (including
loopholes, deductions, exemptions, credits, and preferential rates). source: https://www.pgpf.org/
blog/2017/11/what-is-the-difference-between-the-statutory-tax-rate-and-the-effective-tax-rate
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regulation of bank’s activities leads to lower activity of banks in that particular country.
The results are very similar across all years and both methods of fixed effect.

5.3.2 Panel data

(tables 8 and 9 - columns 1 and 3) When looking at panel data estimation it is clear
that the results are consistent with cross-sectional regression. Not surprisingly, magni-
tudes of coefficients of the 4 new variables are approximately the average of all years.
Since the results for cross-sectional case were very similar for both methods, the esti-
mates are nearly equal when comparing the two methods. Importantly, it holds that
Tax_haveni coefficient is significant for both methods, while the coefficient of statu-
tory corporate tax rate is not, however, this only holds for smaller sample with year
2018 and 2019 as STRi,t is significant at least at 5% when estimated by large-sample
estimators. The sign of the coefficient is positive which suggests that higher statutory
tax rate attracts banks. This is obviously not expected and this result was also reached
by Bouvatier et al. (2017).

One possible solution to understand the nature of banking activities with regards
to tax havens is to consider non-linear relationship of the introduced variables and
reported turnover. To estimate such relationship, I constructed new set of variables.
That is, for each of the 4 variables, I created 2 dummy variables. The first one is equal
to 1 if the value of its corresponding variable (STR, AML etc.) is lower or equal to
the 0.25 quantile and the second one is equal to 1 if the variable has the value higher
or equal to the 0.75 quantile. We essentially defined, whether the value of a variable
is relatively far from the median value or not. I then used this set of dummy variables
instead of the original ones. This way we account for the possibility that turnover does
not display linear relationship with one of the variables.59

Results of these new regressions can be found in already mentioned tables always next
to their corresponding original models with the original variables. The new dummi-
fied variables are named after their original ones plus their regarding quantile (e.g.
STRq25

i is equal to 1 when country i has statutory corporate tax rate lower than the
0.25 quantile).

59For example, let’s say that variable AMLi has non-linear relationship with turnover. Then the
reported turnover can be high/low near the median value of AML index or it can be high/low near
the extreme values (i.e. the minimum and the maximum). In such case, the coefficient of AMLi

would be most probably inconsistent if the original variable was used.
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Cross-sectional case

Table 7: PPML, disentangling tax havens. All cross-sectional mod-
els including 2013-2019

Dependent variable Turnoveri,j,k

Method Banks’ FE Headquarters’ FE
Original Dummy Original Dummy

estimate S.E. estimate S.E estimate S.E. estimate S.E
Year 2013:
log(Disti,j) -0.47818*** (0.06026) -0.57153*** (0.05997) -0.48724*** (0.09719) -0.581181*** (0.097883)

log(GDP percapita
i ) 0.08839 (0.09963) 0.12943 (0.08718) 0.09815 (0.16085) 0.139377 (0.142898)

log(Populi) 0.36224*** (0.04316) 0.49113*** (0.04786) 0.36628*** (0.07001) 0.496370*** (0.078642)
Boardersi,j 0.56201** (0.18143) 0.58986*** (0.17340) 0.52262· (0.28930) 0.560557* (0.281362)
Languagei,j 0.12064 (0.14067) 0.16880 (0.14021) 0.14986 (0.22706) 0.189744 (0.229584)

Colonyi,j 0.97273*** (0.14288) 0.97147*** (0.14499) 0.96352*** (0.23193) 0.965806*** (0.238139)
RTAi,j -0.52316*** (0.13795) -0.43148** (0.14448) -0.52802* (0.22276) -0.440291· (0.236405)

GFCIglobal
i -0.05898 (0.15369) -0.26812 (0.17030) -0.08817 (0.24810) -0.295727 (0.278635)

GFCIrank
i 2.38597*** (0.25543) 2.70013*** (0.29497) 2.39242*** (0.41225) 2.707820*** (0.483066)

Tax_haveni 0.70886*** (0.17856) 0.21234 (0.17646) 0.72606* (0.28858) 0.233721 (0.289299)
STRi 1.56483* (0.62967) 1.51088 (1.01844)

STRq25
i 0.66969*** (0.17148) 0.655278* (0.281236)

STRq75
i 0.17385 (0.11996) 0.158512 (0.196196)

AMLi -0.46643*** (0.09554) -0.44963** (0.15408)
AMLq25

i 0.13944 (0.13446) 0.117364 (0.219588)
AMLq75

i -0.84016*** (0.18709) -0.838101** (0.306293)
RBAi -0.04336· (0.02420) -0.04415 (0.03909)

RBAq25
i -0.91833*** (0.12432) -0.908545*** (0.203618)

RBAq75
i -1.25655*** (0.14477) -1.255860*** (0.237711)

WGIi -0.08355 (0.14897) -0.08253 (0.24083)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
WGIq25

i -0.70925* (0.28425) -0.712270 (0.465679)
WGIq75

i 0.01123 (0.14720) -0.003185 (0.241578)
Year 2014:
log(Disti,j) -0.51298*** (0.05812) -0.58052*** (0.05723) -0.51426*** (0.08554) -0.58128*** (0.08544)

log(GDP percapita
i ) 0.54588*** (0.09499) 0.45355*** (0.08439) 0.54633*** (0.13997) 0.45143*** (0.12623)

log(Populi) 0.56588*** (0.04842) 0.67209*** (0.05051) 0.56657*** (0.07130) 0.67282*** (0.07556)
Boardersi,j 0.26733· (0.15673) 0.22398 (0.15010) 0.26370 (0.23113) 0.22239 (0.22463)
Languagei,j 0.68831*** (0.12598) 0.78763*** (0.12283) 0.68381*** (0.18542) 0.78481*** (0.18365)

Colonyi,j 1.23074*** (0.12678) 1.07899*** (0.12425) 1.23252*** (0.18666) 1.07669*** (0.18590)
RTAi,j -0.24229* (0.12282) -0.11529 (0.12573) -0.24012 (0.18069) -0.10831 (0.18787)

GFCIglobal
i -0.39287** (0.14250) -0.63355*** (0.15185) -0.40330· (0.20967) -0.64692** (0.22710)

GFCIrank
i 1.87925*** (0.22827) 1.77098*** (0.24590) 1.89058*** (0.33657) 1.79116*** (0.36849)

Tax_haveni 0.78133*** (0.17678) 0.39129* (0.16982) 0.79006** (0.25994) 0.39528 (0.25360)
STRi 0.93251 (0.65414) 0.99726 (0.96170)

STRq25
i 0.65863*** (0.16357) 0.66938** (0.24436)

STRq75
i 0.23738* (0.10943) 0.25292 (0.16346)

AMLi -0.70449*** (0.09010) -0.70768*** (0.13224)
AMLq25

i 0.25145* (0.11947) 0.25042 (0.17842)
AMLq75

i -1.15098*** (0.18226) -1.15368*** (0.27238)
RBAi -0.11619*** (0.02318) -0.11804*** (0.03414)

RBAq25
i -0.47131*** (0.12208) -0.47117** (0.18248)

RBAq75
i -0.90499*** (0.13284) -0.90786*** (0.19861)

WGIi -0.65821*** (0.12587) -0.66231*** (0.18504)
WGIq25

i -0.47220* (0.23270) -0.46462 (0.34751)
WGIq75

i -0.24219· (0.13415) -0.23587 (0.20096)
Year 2015:
log(Disti,j) -0.49777*** (0.05762) -0.54597*** (0.05675) -0.49855*** (0.08531) -0.55157*** (0.08444)

log(GDP percapita
i ) 0.54852*** (0.08242) 0.44583*** (0.07195) 0.54658*** (0.12187) 0.44433*** (0.10691)

log(Populi) 0.58028*** (0.04365) 0.64314*** (0.04307) 0.58051*** (0.06467) 0.64520*** (0.06421)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
Boardersi,j 0.10503 (0.15427) 0.09025 (0.14990) 0.12865 (0.22796) 0.11085 (0.22241)
Languagei,j 0.64202*** (0.12239) 0.77511*** (0.12234) 0.62506*** (0.18022) 0.76012*** (0.18101)

Colonyi,j 1.26203*** (0.12081) 1.10334*** (0.12028) 1.28422*** (0.17851) 1.12444*** (0.17845)
RTAi,j -0.20955· (0.12373) -0.22435· (0.13048) -0.19875 (0.18279) -0.20881 (0.19410)

GFCIglobal
i -0.50872*** (0.14580) -0.46989** (0.16083) -0.49663* (0.21526) -0.47309* (0.23913)

GFCIrank
i 1.62017*** (0.21434) 1.51428*** (0.23804) 1.61581*** (0.31773) 1.52249*** (0.35471)

Tax_haveni 0.79617*** (0.16815) 0.48600** (0.16613) 0.78931** (0.24866) 0.47827· (0.24641)
STRi 1.50737* (0.64143) 1.42450 (0.95055)

STRq25
i 0.59108*** (0.15701) 0.61168** (0.23284)

STRq75
i 0.20009· (0.11096) 0.19068 (0.16530)

AMLi -0.49800*** (0.08580) -0.49477*** (0.12688)
AMLq25

i 0.27142* (0.12159) 0.24932 (0.18103)
AMLq75

i -0.75720*** (0.17131) -0.74120** (0.25516)
RBAi -0.13015*** (0.02256) -0.13375*** (0.03348)

RBAq25
i -0.49236*** (0.12497) -0.47652* (0.18567)

RBAq75
i -0.88779*** (0.13588) -0.89286*** (0.20222)

WGIi -0.43317*** (0.12849) -0.43340* (0.19055)
WGIq25

i -0.97993*** (0.24802) -0.98936** (0.36889)
WGIq75

i -0.18946 (0.14486) -0.18281 (0.21587)
Year 2016:
log(Disti,j) -0.46693*** (0.06087) -0.47524*** (0.06152) -0.46506*** (0.08837) -0.47438*** (0.08910)

log(GDP percapita
i ) 0.62220*** (0.09105) 0.56223*** (0.08867) 0.61710*** (0.13203) 0.55586*** (0.12839)

log(Populi) 0.60653*** (0.04490) 0.63816*** (0.04577) 0.60093*** (0.06502) 0.63232*** (0.06628)
Boardersi,j 0.07944 (0.15627) 0.06587 (0.15568) 0.08130 (0.22699) 0.06547 (0.22568)
Languagei,j 0.80026*** (0.12656) 0.95759*** (0.12916) 0.80622*** (0.18350) 0.96314*** (0.18693)

Colonyi,j 1.20921*** (0.12439) 1.05742*** (0.12412) 1.21285*** (0.18043) 1.06333*** (0.17968)
RTAi,j -0.22841· (0.12946) -0.30055* (0.13383) -0.23251 (0.18803) -0.30205 (0.19421)

GFCIglobal
i -0.50307*** (0.14259) -0.13691 (0.16163) -0.51371* (0.20737) -0.14989 (0.23402)

GFCIrank
i 1.53187*** (0.24060) 1.19112*** (0.26978) 1.56382*** (0.34895) 1.24029** (0.39062)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
Tax_haveni 0.69185*** (0.17603) 0.41699* (0.17848) 0.65824* (0.25629) 0.39203 (0.25933)

STRi 1.72385* (0.70364) 1.70747· (1.01926)
STRq25

i 0.41701** (0.15735) 0.40534· (0.22821)
STRq75

i 0.12657 (0.11319) 0.12891 (0.16412)
AMLi -0.51055*** (0.08780) -0.50629*** (0.12732)

AMLq25
i 0.40679** (0.12391) 0.40522* (0.18009)

AMLq75
i -0.87024*** (0.17601) -0.87450*** (0.25533)

RBAi -0.15548*** (0.02409) -0.15862*** (0.03497)
RBAq25

i -0.29410* (0.13351) -0.28600 (0.19360)
RBAq75

i -0.72488*** (0.14018) -0.74144*** (0.20336)
WGIi -0.57024*** (0.13497) -0.56211** (0.19624)

WGIq25
i -1.00543*** (0.26497) -0.98450* (0.38390)

WGIq75
i -0.69526*** (0.15915) -0.69263** (0.23075)

year 2017:
log(Disti,j) -0.45887*** (0.05755) -0.47970*** (0.05893) -0.46427*** (0.08259) -0.48432*** (0.08500)

log(GDP percapita
i ) 0.85411*** (0.08921) 0.80273*** (0.08389) 0.84924*** (0.12835) 0.80095*** (0.12132)

log(Populi) 0.66902*** (0.04852) 0.78858*** (0.05264) 0.66653*** (0.06968) 0.78772*** (0.07602)
Boardersi,j -0.04793 (0.16126) -0.04833 (0.15891) -0.05790 (0.23183) -0.05742 (0.22950)
Languagei,j 0.84251*** (0.12817) 0.96652*** (0.13266) 0.84140*** (0.18416) 0.96528*** (0.19166)

Colonyi,j 1.25611*** (0.12471) 1.05040*** (0.12830) 1.25709*** (0.17941) 1.04755*** (0.18555)
RTAi,j -0.46121*** (0.12808) -0.43041** (0.14383) -0.46279* (0.18384) -0.43087* (0.20747)

GFCIglobal
i -0.96033*** (0.15773) -0.64834*** (0.18316) -0.95978*** (0.22673) -0.64505* (0.26464)

GFCIrank
i 1.73718*** (0.28127) 0.81454** (0.30079) 1.75328*** (0.40532) 0.82657· (0.43571)

Tax_haveni 0.86983*** (0.17497) 0.93792*** (0.18853) 0.86455*** (0.25152) 0.93097*** (0.27234)
STRi 0.44853 (0.72085) 0.48231 (1.03424)

STRq25
i 0.56850*** (0.15997) 0.56972* (0.23117)

STRq75
i 0.16354 (0.12421) 0.16873 (0.17940)

AMLi -0.51991*** (0.08748) -0.51717*** (0.12583)
AMLq25

i 0.57263*** (0.11923) 0.57054*** (0.17232)
AMLq75

i -0.61672*** (0.17788) -0.62106* (0.25717)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
RBAi -0.18010*** (0.02389) -0.18017*** (0.03436)

RBAq25
i -0.22889· (0.13176) -0.23924 (0.19025)

RBAq75
i -0.79052*** (0.14422) -0.80111*** (0.20845)

WGIi -0.68177*** (0.14009) -0.68020*** (0.20131)
WGIq25

i -0.85218** (0.28210) -0.85179* (0.40768)
WGIq75

i -0.42770** (0.15307) -0.42934· (0.22106)
Year 2018:
log(Disti,j) -0.43958*** (0.06008) -0.47782*** (0.06018) -0.43867*** (0.08646) -0.53142*** (0.08613)

log(GDP percapita
i ) 0.79262*** (0.10247) 0.73244*** (0.10410) 0.79210*** (0.14757) 0.77585*** (0.15368)

log(Populi) 0.69295*** (0.04721) 0.80155*** (0.05602) 0.69226*** (0.06788) 0.83703*** (0.08286)
Boardersi,j 0.10228 (0.16553) 0.13664 (0.16438) 0.10093 (0.23834) 0.14028 (0.23906)
Languagei,j 0.85323*** (0.13441) 0.98372*** (0.13614) 0.85052*** (0.19349) 1.05590*** (0.20059)

Colonyi,j 1.11674*** (0.12921) 0.95546*** (0.13031) 1.11603*** (0.18597) 0.91932*** (0.18972)
RTAi,j -0.53478*** (0.13036) -0.45548*** (0.13559) -0.53535** (0.18771) -0.52873** (0.18981)

GFCIglobal
i -0.77081*** (0.14382) -0.74746*** (0.16208) -0.76706*** (0.20695) -0.86285*** (0.24096)

GFCIrank
i 1.37492*** (0.23779) 1.29290*** (0.26521) 1.36887*** (0.34246) 1.33445*** (0.38705)

Tax_haveni 0.88571*** (0.17284) 0.67110*** (0.18088) 0.89070*** (0.24886) 0.54127* (0.26810)
STRi 0.02740 (0.75521) 0.03552 (1.08576)

STRq25
i 0.82437*** (0.16644) 1.02663*** (0.23282)

STRq75
i 0.11155 (0.12403) 0.15876 (0.18192)

AMLi -0.55044*** (0.08785) -0.55064*** (0.12645)
AMLq25

i 0.51487*** (0.12338) 0.50328** (0.17908)
AMLq75

i -0.82246*** (0.18222) -0.79754** (0.26447)
RBAi -0.15415*** (0.02273) -0.15413*** (0.03270)

RBAq25
i -0.42705** (0.13829) -0.36876· (0.19010)

RBAq75
i -0.93715*** (0.15563) -0.90080*** (0.22260)

WGIi -0.52665*** (0.12804) -0.52485** (0.18432)
WGIq25

i -0.75967** (0.27929) -0.72630· (0.40376)
WGIq75

i -0.38585* (0.15297) -0.37974· (0.22275)
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estimate S.E. estimate S.E estimate S.E. estimate S.E
Year 2019

log(Disti,j) -0.45775*** (0.06574) -0.56444*** (0.06795) -0.45854*** (0.09221) -0.56508*** (0.09388)
log(GDP percapita

i ) 1.17575*** (0.11491) 1.20467*** (0.12378) 1.17535*** (0.16108) 1.20548*** (0.17100)
log(Populi) 0.90396*** (0.05975) 1.05862*** (0.07234) 0.90597*** (0.08371) 1.06129*** (0.09988)
Boardersi,j 0.20823 (0.17080) 0.18451 (0.17221) 0.20919 (0.23952) 0.18499 (0.23793)
Languagei,j 0.94436*** (0.14444) 1.09147*** (0.15210) 0.94723*** (0.20229) 1.09383*** (0.20994)

Colonyi,j 0.93632*** (0.13557) 0.87953*** (0.14114) 0.93662*** (0.19008) 0.87977*** (0.19504)
RTAi,j -0.05007 (0.14598) -0.05404 (0.15670) -0.05118 (0.20458) -0.05323 (0.21649)

GFCIglobal
i -1.02458*** (0.16400) -1.25706*** (0.19112) -1.02045*** (0.22989) -1.25733*** (0.26411)

GFCIrank
i 0.49682· (0.29707) 0.50492 (0.33171) 0.47839 (0.41618) 0.49205 (0.45828)

Tax_haveni 0.80280*** (0.19723) 0.41247* (0.20415) 0.80070** (0.27631) 0.41295 (0.28164)
STRi 0.46805 (0.89128) 0.44821 (1.24921)

STRq25
i 0.78827*** (0.18946) 0.79258** (0.26144)

STRq75
i 0.26210· (0.13826) 0.26196 (0.19099)

AMLi -0.48374*** (0.09583) -0.48207*** (0.13417)
AMLq25

i 0.20662 (0.13713) 0.20674 (0.18947)
AMLq75

i -0.66477** (0.20832) -0.66128* (0.28765)
RBAi -0.10082*** (0.02542) -0.10086** (0.03563)

RBAq25
i -0.42050** (0.13713) -0.42222* (0.18936)

RBAq75
i -1.01333*** (0.16682) -1.01687*** (0.23045)

WGIi -0.46092*** (0.13734) -0.45565* (0.19216)
WGIq25

i -1.23842*** (0.29809) -1.23994** (0.41168)
WGIq75

i -0.34109* (0.17262) -0.33359 (0.23813)

Av. No. observations 3,750 3,750 3,750 3,750
Av. No. non-zero observations 621 621 621 621

No. partner countries 84 84 84 84
Av. Deviance 538,262 523,938 827,952 813,502

Av. AIC 538,378 524,063 828,008 813,565
Av. Pseudo - R2 0.6397023 0.6499116 0.4430811 0.4533842
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Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are heteroskedasticity
robust standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data. Data
correspond to years 2013-2019.

Panel data
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Table 8: PPML, disentangling tax havens. Panel data for 2018 and 2019
Dependent variable Turnoveri,j,k,t

Method Banks’ FE Headquarters’ FE
Original Dummy Original Dummy

estimate S.E estimate S.E estimate S.E estimate S.E
log(Disti,j) -0.432578*** (0.043694) -0.53501*** (0.04379) -0.43298*** (0.06357) -0.53444*** (0.06378)

log(GDP percapita
i,t ) 0.923123*** (0.074960) 0.89026*** (0.07783) 0.92243*** (0.10902) 0.88759*** (0.11330)

log(Populi,t) 0.758640*** (0.035813) 0.90662*** (0.04332) 0.75803*** (0.05202) 0.90520*** (0.06302)
Boardersi,j 0.163499 (0.117790) 0.14715 (0.11762) 0.15878 (0.17119) 0.14304 (0.17140)
Languagei,j 0.888719*** (0.097708) 1.12635*** (0.10263) 0.88743*** (0.14202) 1.12405*** (0.14963)

Colonyi,j 1.059637*** (0.092967) 0.91165*** (0.09536) 1.06098*** (0.13529) 0.91062*** (0.13913)
RTAi,j -0.348161*** (0.095373) -0.35379*** (0.09797) -0.35022* (0.13875) -0.35501* (0.14284)

GFCIglobal
i,t -0.836650*** (0.106031) -0.95987*** (0.12095) -0.82958*** (0.15389) -0.94919*** (0.17598)

GFCIrank
i,t 1.085310*** (0.181295) 1.06583*** (0.20111) 1.07282*** (0.26350) 1.05073*** (0.29317)

t 0.012653 (0.059438) 0.01730 (0.05986) -0.06762 (0.08220) -0.06382 (0.08298)
Tax_haveni 0.848098*** (0.128680) 0.46327*** (0.13591) 0.85053*** (0.18735) 0.46575* (0.19839)

STRi,t 0.296121 (0.567603) 0.30824 (0.82444)
STRq25

i,t 0.99419*** (0.12035) 0.99245*** (0.17544)
STRq75

i,t 0.22164* (0.09249) 0.22075 (0.13489)
AMLi -0.538080*** (0.064332) -0.53679*** (0.09351)

AMLq25
i 0.40381*** (0.09215) 0.40347** (0.13440)

AMLq75
i -0.82397*** (0.13557) -0.82694*** (0.19763)

RBAi -0.135443*** (0.016817) -0.13571*** (0.02446)
RBAq25

i -0.47142*** (0.09340) -0.47463*** (0.13617)
RBAq75

i -0.99857*** (0.11134) -0.99989*** (0.16229)
WGIi -0.514545*** (0.093189) -0.51200*** (0.13543)

WGIq25
i -0.78401*** (0.19465) -0.77914** (0.28409)

WGIq75
i -0.30546** (0.11405) -0.29793· (0.16615)

No. observations 7,056 7,056 7,056 7,056
No. non-zero observations 1,293 1,293 1,293 1,293

No. partner countries 84 84 84 84
Deviance 1,106,115 1,068,937 1,629,471 1,592,212

AIC 1,106,235 1,069,065 1,629,529 1,592,278
Pseudo - R2 0.6237328 0.6363795 0.4457028 0.4583772

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are heteroskedasticity
robust standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data.
Data correspond to years 2018 and 2019.
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Table 9: PPML, enlarged sample, disentangling tax havens, years 2013-2019
Dependent variable Turnoveri,j,k,t

Method Banks’ FE Headquarters’ FE
Original Dummy Original Dummy

estimate S.E estimate S.E estimate S.E estimate S.E
log(Disti,j) -0.469598*** (0.023161) -0.51555*** (0.02299) -0.47052*** (0.03344) -0.51666*** (0.03343)

log(GDP percapita
i,t ) 0.676885*** (0.036605) 0.59248*** (0.03324) 0.67374*** (0.05280) 0.59008*** (0.04836)

log(Populi,t) 0.631173*** (0.018495) 0.70102*** (0.01923) 0.63011*** (0.02664) 0.69989*** (0.02794)
Boardersi,j 0.111942· (0.063222) 0.09774 (0.06222) 0.10966 (0.09134) 0.09562 (0.09058)
Languagei,j 0.733341*** (0.051705) 0.86324*** (0.05202) 0.73349*** (0.07446) 0.86275*** (0.07554)

Colonyi,j 1.159547*** (0.050322) 1.03124*** (0.05055) 1.16105*** (0.07260) 1.03155*** (0.07354)
RTAi,j -0.318279*** (0.050890) -0.35325*** (0.05275) -0.31865*** (0.07346) -0.35284*** (0.07667)

GFCIglobal
i,t -0.545576*** (0.055569) -0.43470*** (0.05825) -0.55058*** (0.08025) -0.43906*** (0.08479)

GFCIrank
i,t 1.412471*** (0.092145) 1.16426*** (0.09948) 1.41931*** (0.13317) 1.17436*** (0.14503)

Tax_haveni 0.800756*** (0.069181) 0.56055*** (0.06965) 0.79733*** (0.09991) 0.55696*** (0.10146)
STRi,t 0.834152** (0.262138) 0.85066* (0.37749)
STRq25

i,t 0.50666*** (0.06443) 0.50558*** (0.09368)
STRq75

i,t 0.08006* (0.04060) 0.08173 (0.05891)
AMLi -0.513962*** (0.035015) -0.51084*** (0.05050)

AMLq25
i 0.34858*** (0.04700) 0.34335*** (0.06840)

AMLq75
i -0.87227*** (0.07099) -0.87450*** (0.10331)

RBAi -0.124234*** (0.009228) -0.12583*** (0.01332)
RBAq25

i -0.44251*** (0.05081) -0.44144*** (0.07390)
RBAq75

i -0.84919*** (0.05547) -0.85591*** (0.08074)
WGIi,t -0.481281*** (0.051762) -0.47555*** (0.07467)
WGIq25

i,t -0.93121*** (0.10462) -0.93018*** (0.15224)
WGIq75

i,t -0.35045*** (0.05779) -0.34417*** (0.08406)
Year2014 0.495232*** (0.063972) 0.48766*** (0.06310) 0.49925*** (0.09234) 0.49140*** (0.09181)
Year2015 0.487293*** (0.063201) 0.49166*** (0.06238) 0.49650*** (0.09123) 0.50069*** (0.09077)
Year2016 0.456095*** (0.063500) 0.45756*** (0.06268) 0.46077*** (0.09167) 0.46188*** (0.09121)
Year2017 0.390621*** (0.063637) 0.38704*** (0.06286) 0.39198*** (0.09186) 0.38911*** (0.09148)
Year2018 0.335261*** (0.064915) 0.35060*** (0.06420) 0.34492*** (0.09312) 0.36093*** (0.09285)
Year2019 0.351813*** (0.068126) 0.37117*** (0.06720) 0.28950** (0.09693) 0.30794** (0.09637)

No. observations 26,251 26,251 26,251 26,251
No. non-zero observations 4,348 4,348 4,348 4,348

No. partner countries 85 85 85 85
Deviance 4,014,458 3,930,959 5,987,460 5,903,537

AIC 4,014,594 3,931,103 5,987,528 5,903,613
Pseudo - R2 0.6165398 0.6245155 0.428079 0.4360953

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are heteroskedasticity
robust standard errors (computed from Huber/White/sandwich estimator of variance). Source: Author’s computation using described data.
Data correspond to years 2013-2019.
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5.3.3 Discussion of results

First thing that ought to be mentioned is that the coefficients are reasonably similar
to the coefficients from baseline regressions. Goodness of fit does not change dras-
tically throughout all estimations. The variable Tax_haveni is consistent across all
regressions that I carried out with only few exceptions which will be discussed later.
Therefore, we can conclude that tax haven does have an impact on reported turnover
in foreign countries. To what extend is the activity driven by which factor is the main
object of discussion in this section.

As already mentioned, the coefficients of variables of interest (i.e. STRi, AMLi,
RBAi and WGIi) were not consistent with expectations and a viable solution may
lie in considering non-linear relationship between the variables and turnover. Indeed,
when looking at tables 7, 8 and 9, it is more clear that there is non-linear relationship
of at least some of the considered variables.

First, table 7 shows results carried out by banks’ and hqs’ FE methods on cross-
sectional data. For all years, estimate of STRq25

i is positive and mostly significant
significant at leat at 1%, while STRq75

i is less straightforward. In the majority of
cases, STRq75

i is not significant, this would suggest that lower tax jurisdictions attract
foreign activity compared to countries with statutory corporate tax rate higher than
the 0.25 quantile of the sample and at the same time, higher tax jurisdictions do not
record lower activity. This result, however, is not consistent across all years as both
coefficients concerning statutory tax rate are positive and significant at least at 5% for
2014 and at least at 10% for 2017 and 2019. Therefore in 3 cases, STRq75

i is significant
at 10% but the magnitude is always lower then the magnitude of STRq25

i which is
nearly alwayas significant at 0.1%. On the other hand, when comparing banks’ FE
and hqs’ FE we notice that hqs’ FE never finds STRq75

i positive.
Tables 8 and 9 prove that STRq25

i is significant and its value circles in average
around 0.5 and it is connected with higher reported turnover.60 The significance of
STRq75

i is disputable as it is significant in only less than third of cases and it seems that
it might be just because of chosen method since it was only significant when banks’ FE
was implemented. Furthermore, it goes against expectations because its interpretation
suggests that higher tax jurisdictions attract more foreign activities than the rest of
countries.

As was already suggested, some cases where coefficient of Tax_haveni is not signif-
icant at 5% were indicated. Specifically, this happens when cross-sectional regression
of either banks’ FE or hqs’ FE for 2013 is implemented and in some other cases when
hqs’ FE is used. For banks’ FE, the coefficient is always significant at least at 5%,
however, the significance of tax haven variable is overall weaker. While this may bring
doubt to significance of tax haven variable, it is worth mentioning that the correlation
between Tax_haveni and STRq25

i is more than 0.45. As a consequence, significance of
Tax_haveni may be deflated due to the inclusion of dummy variable indicating lower

60Note that when small sample is utilized, the average effect of ST Rq25
i is close to 1. This is because

estimated coefficients of the variable are much higher for 2018 and 2019 causing higher average effect
when only those years are used.
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tax jurisdiction (i.e. STRq25
i ). Furthermore, when panel data are implemented, the

significance of Tax_haveni again raises to at least 5% and from previous regressions
where statutory corporate tax rate was absent, the variable of tax haven information
was always significant at least at 1%. Furthermore, when we consider, that we are
trying to disentangle the drivers of tax havens, the fact, that after the inclusion of
such drivers the coefficient of Taxhaveni becomes less significant, can be a positive
sign because it suggests that we used the correct variables.

According to panel estimators, second set of variables (i.e. AMLq25
i and AMLq75

i )
indicate that there might actually be a linear relationship between Anti Money Laun-
dering index and reported turnover. Tables 8 and 9 show that both methods estimated
coefficient of AMLq75

i to be of negative sign and AMLq25
i to be positive while both are

significant. These results suggest that banks are repelled by countries with higher risk
of money laundering and terrorist financing while they are more attracted to countries
with lower risk. If AML is truly an indicator of country’s secrecy (resp. transparency)
then this would in turn imply that high secrecy (resp. transparency) of a country
negatively (resp. positively) affects reported turnover. In addition, if both variables
are significant and of different signs then there even is a negative linear relationship
between AMLi and Turnoveri,j,k

On the other hand, when we implement cross-sections it is not that clear if there
is indeed a linear relationship. Most notably, countries with low transparency seem
to discourage banks as AMLq75

i is always significant and negative, while AMLq25 cor-
responding to low transparency is positive, but it is significant in less than half of cases.

Third, I inspect the regulation aspect. I argue that the variable RBAi displays a
non-linear relationship with turnover. Reason for this is the fact that across all regres-
sions, coefficients of RBAq25

i and RBAq75
i have both negative sign and are significant

at least at 5% in most cases.
To be more specific, estimate of RBAq75

i is always significant at 0.1% for both
cross-sections and panel data and its magnitudes circles around -0.9. This suggests
that countries tend to report lower activity in terms of turnover in countries that
display stricter regulations towards banking activity. Moreover, estimate of RBAq25

i

is also negative and significant in 10 out of 14 cross-sectional cases (always significant
with panel data). Hence, it is arguable that non-linear relationship is in place.

According to the estimated coefficients, banks seem to report higher turnover in
countries that are in the middle of values banking regulation index. The activity
below the first and above the fourth quartile of the regulation index is systemati-
cally lower. As for the fourth quartile, the reported turnover is lower in average by
e−0.85 − 1 = −57%, while for the first quartile, the turnover reduces in average by
e−0.44 − 1 = −36%. Hence, banks are more discouraged to have larger turnover in
countries with relatively high restrictions rather then in countries with relatively low
restrictions, however, both types of countries record lower turnover than countries with
regulation index near the median value.

Last, coefficient of WGIq25
i is always negative and in most cases significant. It is
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insignificant only few cases of hqs’ FE method. In case of panel data, the two meth-
ods produce similar estimates around -0.78 for small sample and close to -1 for large
sample. This means that banks report lower turnover in worse governed countries
compared to medium and well governed ones (that is, in terms of corruption, political
stability, efficiency, rule of law and so on).

Second variable concerning the fourth quartile (WGIq75
i ) is estimated to be nega-

tive around −0.3 in average. This would imply that banks are avoiding relatively well
governed countries. Nevertheless, this estimate is significant at least at 5% in only 5
out of 14 cases and similarly to STRq75

i , its significance is proved mostly by banks’
FE method, while hqs’ FE does only once indicate significance of WGIq75

i at least
at 5%. Consequently, I argue that only worse governed countries (the first quartile)
do have a negative effect on reported turnover, while better governed countries (the
fourth quartile) aren’t able to record higher turnover.

We proved that there is indeed a non-linear relationship between some independent
variables and the dependent variable (STRi, RBAi, WGIi) while one of them possi-
bly indicates linear relationship - AMLi, however, we cannot say that for sure as this
was the case in less than half of cases. Overall, only coefficients of STRq25

i , AMLq75
i ,

RBAq25
i , RBAq75

i and WGIq25
i were systematically significant across all regressions

that were carried out.

5.4 OLS method
Tables 12 and 13 present results executed by log-linear OLS method. I include only
panel estimation as it offers more observations, therefore, the estimatior ought to
be more accurate. To be able to estimate the model by log-lin OLS, one must first
modify the data or the dependent variable. The two OLS methods that I performed
are presented in the table: First, I include only observations with positive turnover,
second, I introduce an alternative dependent variable log(Turnover + 1). As always,
both OLS models were carried out by banks’ FE and headquarters’ FE methods.

As can be seen from both tables, the results are approximately consistent with
results carried out by PPML. Furthermore, the results for banks’ FE and hqs’ FE
methods are very similar within the scope of each OLS method, while the results
for each OLS method (i.e. the method with truncated sample and the method with
log(Turn + 1)) are relatively diverse.

First, coefficients of distance, GDP per capita and population are significant and
of the same sign as PPML coefficients. However, the magnitudes are generally closer
to zero (compared to PPML). Variable Boardersi,j is significant at least at 10% for
all four models and have positive estimated effect. Languagei,j is not significant at
5% in more than half of cases. RTAi,j is also insignificant.

A fact worth mentioning is that GFCIglobal
i,t is not significant at 10% for the model

with positive turnover (it is significant only in one case when larger sample is used),
while the second model estimated the coefficient to be significant at 0.1% and pos-
itive (this variable was always significant at 0.1% for PPML and always negative).
GFCIrank

i,t follows the same pattern, it is not significant for the first set of models
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and highly significant for the second one with positive coefficients. Finally, coefficients
of Tax_haveni are also very different for each OLS method as it is estimated to be
significant for the first two models with positive sign and for the second 2 models,
the coefficients are insignificant. That is, the model where we add a small number to
turnover estimates Tax_haveni to be insignificant as the first of all models that we
carried out.When comparing goodness of fit, banks’ FE performs better (as in PPML)
with R2 around 0.3 compared to 0.18 (and around 0.31 compared to 0.24).

5.4.1 Breusch-Pagan test

As described in section 4.4, in order for the OLS estimator to be consistent, it needs
to hold that disturbances follow homoskedasticity. In other case, PPML performs
better as argued by Silva-Tenreyro (2006). Hence, Breusch-Pagan test was performed
to test for homoskedasticity. The null hypothesis is that the errors are constant as
E(Turni,j,k,t) increases and the alternative hypothesis is the opposite. Under the null
hypothesis, the BP statistic is approximately Chi-square distributed with l degrees of
freedom, where l is the number of independent variables.

Table 10 shows results of this test for both all methods and both samples. From
the table we can conclude that there is indeed heteroskedasticity present in the data as
the p-values of all tests are practically 0, hence, we can safely reject the null hypothesis
of homoskedasticity. Consequently, following Silva and Tenreyro (2006), the log-linear
OLS is not consistent estimator of our gravity equation.

Table 10: BP tests
BP statistic degrees of freedom p-value

small sample
Banks’ FE OLS (positive Turn) 229.78 53 < 2.2 ∗ 10−16

Hqs’ FE OLS (positive Turn) 105.71 24 3 ∗ 10−12

Banks’ FE OLS (log(Turn + 1)) 2635 55 < 2.2 ∗ 10−16

Hqs’ FE OLS (log(Turn + 1)) 2044 24 < 2.2 ∗ 10−16

large sample
Banks’ FE OLS (positive Turn) 703.53 61 < 2.2 ∗ 10−16

Hqs’ FE OLS (positive Turn) 353.77 29 < 2.2 ∗ 10−16

Banks’ FE OLS (log(Turn + 1)) 9954.6 63 < 2.2 ∗ 10−16

Hqs’ FE OLS (log(Turn + 1)) 7519.9 29 < 2.2 ∗ 10−16

Source: author’s computation using described data.

5.4.2 RESET test

To test for functional misspecification of the models, I use RESET test. Following
Silva & Tenreyro (2006), RESET test is performed by including additional variable
ŷ2, where ŷ are the fitted values. The null hypothesis of correct functional specification
is then rejected by statistical significance of this new variable.
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Tables 12 13 present results of RESET test of OLS models. In the last row are
p-values of ŷ2. The first two models with smaller sample pass the test. Banks’ FE
passes it at 5% and headquarters’ FE even at 10% for both samples. This suggests
that the model has correct specification, however, the other two models do not pass
the RESET test as both have the p-value practically equal to zero. These results are
consistent with what was found by Bouvatier et al.61

Unfortunately, I was not able to reach the same results as Bouvatier et al. as far
as PPML is concerned. I found that for 2018, the p-value of RESET test is always
lower then 10−6 (for both fixed effect methods that is) and for 2019, PPML passes the
RESET test at 1% for banks’ FE and at 0.1% for hqs’ FE (see table 11). Panel-data
case of PPML never passes the test as the p-value is 10−8 at maximum. When check-
ing cross-sectional cases of enlarged sample (that is, years 2013-2019) we find, that all
estimators fail to pass the RESET test (except for hqs’ FE for 2013 and year 2019).
Their p-values of RESET test are always lower or equal to 10−5 which is definitely not
a threshold for passing the RESET test.

Nevertheless, when we look at the sample used for 2019 estimator and also at
sample used by Bouvatier et al. (2017), we see that both samples have lower number
of observations due to missingness of certain banks from the full sample of 45 banks
that are included in all other years. Therefore, the p-value for 2019 estimator and
Bouvatier et al. (2017) estimator might be inflated owing to the fact of lower number
of observations. To make sure, I run three alternatives of baseline regression with
tax haven information where I either reduce the number of banks (I exclude banks
that did not report for year 2019), reduce the number of independent variables (by
excluding the fixed effect of either banks or headquarters) or I combine those two and
make smaller sample with less observations and less independent variables62.

As always, I distinguish between two types of panel data estimators, one is con-
cerned only with data 2018 and 2019 and the second includes all years from 2013 to
2019. The results are presented in table 11. In the first column are t-statistics of y2̂

and their corresponding p-values (i.e. the p-values of RESET test). These results are
already discussed above. The second and third columns of the table presents "t" and
"p" values for estimators where only one type of truncation was used. "No FE" means
that the fixed effect of banks or hqs is not included and "small" stands for the smaller
sample achieved by excluding the 6 banks that do not appear in 2019 sample.

We can see that when no fixed effect is implemented, the cross-sectional estimators
pass all at 0.1% and for 2013, even at 5%. When smaller sample is implemented, the
p-values also increase and that holds also for panel data. Finally, last column combines
the two previous procedures and shows RESET test p-values for the most restricted
models where numbers of observations and regressors are reduced. The results are very
promising as all estimators (only cross-sectional, however) now pass the RESET test at
10%. This clearly suggests that the low magnitudes of p-values in the original models

61They carried out similar OLS estimators (i.e. with only positive turnover and with log(T urn+1)),
the first model did also pass the RESET test and the second one did not.

62In order to deal with panel data structure I do not run the model where fixed effect of banks or
hqs is excluded on panel data.
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are not caused by functional misspecification but rather by larger sample compared to
Bouvatier et al. (2017) sample or our 2019 sample.

Table 11: RESET test p-values of PPML models
original no FE small small + no FE

t-stat. p-value t-stat. p-value t-stat. p-value t-stat. p-value
banks’ FE
year 2013 -4.23 10−5 -1.693 0.0906 -0.644 0.51983 0.732 0.464
year 2014 -5.5 10−8 -3.017 0.0026 -2.601 0.0093 -1.28 0.2
year 2015 -5.44 10−8 -3.083 0.0021 -1.79 0.0735 -1.375 0.169
year 2016 -5.11 10−7 -2.756 0.00587 -1.693 0.0904 -1.236 0.216
year 2017 -6.489 10−12 -2.917 0.0036 -3.557 0.00038 -1.312 0.189
year 2018 -6.693 10−11 -3.0709 0.0021 -3.716 0.000204 -1.285 0.199
year 2019 -2.216 0.0268 -1.107 0.268 -2.216 0.026730 -1.107 0.268

panel -12.794 < 10−15 -5.417 10−8

panel2018,2019 -6.713 10−11 -3.982 10−5

headquarters’ FE
year 2013 -1.961 0.04993 -1.685 0.09194 0.281 0.779 0.732 0.464
year 2014 -3.865 0.000112 -3.012 0.002602 -2.682 0.0073 -1.28 0.201
year 2015 -4.275 10−5 -3.078 0.00210 -2.497 0.0126 -1.375 0.169
year 2016 -4.111 10−5 -2.752 0.00594 -2.46 0.0139 -1.236 0.216
year 2017 -5.128 10−7 -2.911 0.00362 -3.956 0.000143 -1.312 0.189
year 2018 -5.075 10−7 -3.068 0.002167 -3.646 0.000269 -1.285 0.199
year 2019 -2.761 0.005784 -1.106 0.268892 -2.761 0.005784 -1.107 0.268

panel -9.599 < 10−15 -6.018 10−9

panel2018,2019 -5.557 10−8 -4.461 10−6

Source: author’s computation using described data.
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Table 12: Baseline OLS model, panel data - years 2018,2019
Dependent variable log(Turnoveri,j,k,t) log(Turnoveri,j,k,t + 1)

Method Banks’ FE Headquarters’ FE Banks’ FE Headquarters’ FE
estimate S.E estimate S.E estimate S.E estimate S.E

log(Disti,j) -0.36467*** (0.04861) -0.31430*** (0.05100) -0.236085*** (0.014324) -0.236441*** (0.015083)
log(GDP percapita

i,t ) 0.40161*** (0.07555) 0.35450*** (0.07968) 0.109943*** (0.013806) 0.110061*** (0.014539)
log(Populi,t) 0.36781*** (0.04064) 0.35179*** (0.04302) 0.108090*** (0.008150) 0.108333*** (0.008582)
Boardersi,j 0.30095· (0.17317) 0.37236* (0.18273) 0.524532*** (0.070729) 0.525658*** (0.074481)
Languagei,j 0.28949· (0.16892) 0.15534 (0.17914) -0.010951 (0.054875) -0.012717 (0.057786)

Colonyi,j 1.12760*** (0.16631) 1.12357*** (0.17716) 0.879346*** (0.061301) 0.877574*** (0.064553)
RTAi,j -0.10816 (0.10641) -0.11841 (0.11357) 0.004116 (0.026844) 0.003684 (0.028268)

GFCIglobal
i,t 0.02045 (0.14663) -0.12695 (0.15558) 0.603956*** (0.052822) 0.606734*** (0.055624)

GFCIrank
i,t 0.31332 (0.25176) 0.26497 (0.26866) 0.600813*** (0.067118) 0.596448*** (0.070678)

Tax_haveni 0.50928** (0.17008) 0.51063** (0.18058) 0.036494 (0.040383) 0.036285 (0.042525)
Year2019 0.01642 (0.08874) -0.05279 (0.09287) -0.002771 (0.024671) 0.001260 (0.025345)

No. observations 1,575 1,575 11,642 11,642
No. partner countries 141 141 141 141

RSS 4,360 5,160 19,056 21,189
R2 0.3120127 0.1858503 0.331967 0.2572161

RESET test (p-value) 0.07801 0.2418 < 2 ∗ 10−16 < 2 ∗ 10−16

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are normal standard
errors. RSS means residual sum of squares. Source: Author’s computation using described data. Data correspond to years 2018 and 2019.
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Table 13: Baseline OLS model, panel data - years 2013-2019
Dependent variable log(Turnoveri,j,k,t) log(Turnoveri,j,k,t + 1)

Method Banks’ FE Headquarters’ FE Banks’ FE Headquarters’ FE
estimate S.E estimate S.E estimate S.E estimate S.E

log(Disti,j) -0.308456*** (0.026539) -0.27022*** (0.02784) -0.207367*** (0.007319) -0.207663*** (0.007690)
log(GDP percapita

i,t ) 0.338109*** (0.038896) 0.30120*** (0.04106) 0.108002*** (0.006777) 0.107862*** (0.007121)
log(Populi,t) 0.308975*** (0.021475) 0.30539*** (0.02274) 0.101899*** (0.004110) 0.101945*** (0.004318)
Boardersi,j 0.310151*** (0.092655) 0.32074** (0.09787) 0.508787*** (0.035876) 0.509498*** (0.037696)
Languagei,j 0.386884*** (0.089562) 0.23102* (0.09469) -0.002033 (0.027248) -0.001542 (0.028630)

Colonyi,j 0.920096*** (0.088003) 0.95997*** (0.09340) 0.846685*** (0.030492) 0.845620*** (0.032039)
RTAi,j -0.020992 (0.057383) -0.02402 (0.06099) 0.025403· (0.013493) 0.025203· (0.014178)

GFCIglobal
i,t 0.192555* (0.078136) 0.09091 (0.08313) 0.662849*** (0.026851) 0.664057*** (0.028213)

GFCIrank
i,t 0.229345· (0.125706) 0.13327 (0.13390) 0.513199*** (0.033944) 0.512316*** (0.035666)

Tax_haveni 0.362328*** (0.092981) 0.39633*** (0.09875) -0.026655 (0.020810) -0.026981 (0.021865)
Year2014 -0.029760 (0.107092) -0.15608 (0.11201) 0.246447*** (0.022449) 0.249653*** (0.023579)
Year2015 -0.005105 (0.105897) -0.11936 (0.11127) 0.290630*** (0.022567) 0.290850*** (0.023712)
Year2016 -0.133962 (0.105334) -0.26806* (0.11073) 0.287897*** (0.022561) 0.287605*** (0.023706)
Year2017 -0.206828· (0.105503) -0.32378** (0.11093) 0.266095*** (0.022576) 0.265489*** (0.023721)
Year2018 -0.265512* (0.106088) -0.37154*** (0.11121) 0.244369*** (0.022950) 0.248338*** (0.023816)
Year2019 -0.239544* (0.109636) -0.41794*** (0.11436) 0.247618*** (0.023998) 0.253988*** (0.024758)

No. observations 5401 5401 44,345 44,345
No. partner countries 141 141 141 141

RSS 14,875 17,252 69,639 76,945
R2 0.2877154 0.1739076 0.3063474 0.2335816

RESET test (p-value) 0.076387 0.14510 < 2 ∗ 10−16 < 2 ∗ 10−16

Note: Symbols ”***”,”**”, ”*” and "·" indicate significance of estimators at 0.1%, 1%, 5% and 10% respectively. In brackets are normal standard
errors. RSS means residual sum of squares. Source: Author’s computation using described data. Data correspond to years 2013-2019.
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6 Conclusion
In this thesis my main goal was to replicate paper published by Bouvatier et al.
(2017). I implemented the same data - Country-by-Country reporting - however, much
larger sample. I utilized the same methodology, i.e. the Poisson Pseudo-Maximum-
Likelihood estimator used on gravity equation. My main goal was to estimate the
effect of tax havens on turnover of European banks and to find, which properties of
tax havens influence turnover.

I proved that our data suffer from heteroskedasticity by using the Breusch-Pagan
test for heteroskedasticity and following Silva & Tenreyro (2006), the log-linear OLS is
not optimal. Also RESET test was performed on OLS and PPML. OLS was rejected
when large sample was used, while PPML passed the RESET test when stricter sample
was utilized. Essentially, I found that the low p-value of RESET test in case of PPML
in the original specification is caused by higher number of observations compared to
Bouvatier et al. (2017) (where the RESET test p-value was well above 0.05) and high
number of variables caused by including banks’ or headquarters’ fixed effect rather
than functional misspecification.

I managed to obtain similar results for most variables as Bovatier et al. (2017). I
found that tax havens record increased turnover by 103% when the biggest sample of
more than 40 thousand observations was used. The estimate of effect of tax havens var-
ied across cross-sectional estimations in terms of each year, however, the significance
and the positive sign maintained throughout all years. Furthermore, I estimated ef-
fects of secrecy (resp. transparency), statutory corporate tax rate, banking regulation
and goodness of governance on turnover and found that the first three variables are
potential real drivers of turnover behind tax havens, but they displayed non-linear
relationship with mentioned turnover. Specifically, it seems that low statutory tax
rate does attract banks, but high tax jurisdictions do not record lower turnover com-
pared to the rest of countries. Similarly, Countries with low transparency or with low
quality of governance have negative effect on turnover, however, the other side of the
spectrum for both variables does not have positive effect. It also seems that banks
report highest turnover in countries with banking regulation index near its median
value, nevertheless, they are more discouraged by countries with high regulation index
than countries with low regulations.

The advantage of this thesis compared to Bovatier et al. (2017) is the size of the
sample which is substantially higher. I used data for more banks and more years, but
still was able to reach similar conclusions as them. There were some notable differences:
first, my estimated coefficient of tax havens is smaller by more than 50 percentage
points than their estimated coefficient. This may have arisen simply due to the fact
that I used different sample. Second and more important, their results suggested that
corporate tax rate does not have an effect on turnover. This is probably caused by
the fact that they used effective tax rates, whereas I used statutory tax rate. This is
also one of the most substantial limitations of this thesis compared to Bouvatier et
al. (2017). Furthermore, this thesis considers only one list of tax havens and does not
consider alternative lists. In contrast, Bouvatier et al. (2017) used number of lists
of tax havens. Additionally, how often is country considered tax haven according to
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different lists is an aspect not accounted for.
Future papers ought to take advantage of this relatively newly demanded data and

use effective tax rates instead of statutory tax rate to capture the effect of corporate
tax rates more accurately. Moreover, I argue that the banks should publish the reports
in a public forum in more standardized format in order to make future research easier.
So far, the data has to be collected report-by-report individually. In future studies,
data also covering non-European banks should be included to observe tax havens from
more standpoints and to be able to capture even more accurate estimate of effect of
tax havens on banking activity.
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8 Appendix
List of banks
The following table lists all banks in the sample along with total turnover and number
of employees on full time basis (Apart from Dexia SA, if there is 0 it means that for
that year the data were not found). The banks are ordered in terms of turnover from
highest to lowest. Note that for years 2013-2017 the list of banks (not turnover and
employees of course) is identical to the one for 2018.

Table 14: List of banks

Turnover (EUR mil.) Employees
Bank 2018 2019 2018 2019

HSBC Holdings Plc 66,238 0 226,026 0
Banco Santander SA 48,424 49,229 196,969 196,797

BNP Paribas SA 42,516 44,597 197,166 193,628
Rabobank 34,366 21,435 36,461 35,145

Deutsche Bank AG 27,535 24,701 91,736 87,600
Société Générale SA 25,203 24,671 140,252 129,586

Barclays Plc 25,042 24,513 82,361 82,745
Intesa Sanpaolo SpA 25,029 20,484 89,561 86,539

Groupe BPCE 24,001 24,305 100,245 100,849
Banco Bilbao Vizcaya Argentaria SA 23,747 24,542 123,644 126,958

Lloyds Banking Group Plc 19,930 0 66,211 0
Crédit Agricole Group 19,737 20,152 72,510 72,525

UniCredit SpA 19,180 0 82,285 0
ING Groep NV 18,176 18,306 52,233 53,431

Standard Chartered Plc 15,043 14,176 84,334 83,938
Royal Bank of Scotland Group Plc 14,340 16,151 66,979 65,797

Crédit Mutuel Group 14,068 0 64,129 0
Commerzbank AG 9,963 9,471 41,167 41,487
Danske Bank A/S 9,928 11,831 20,683 22,006
Nordea Bank AB 9,818 8,635 29,395 29,300

ABN AMRO Group NV 9,092 8,605 19,202 18,259
Skandinaviska Enskilda Banken AB 7,434 7,027 15,714 15,691

Erste Group Bank AG 6,915 7,256 44,994 44,489
KBC Group NV 6,460 6,548 29,937 29,530

DZ Bank AG 6,357 9,037 28,841 29,131
Norddeutsche Landesbank Girozentrale 5,923 1,553 1,302 5,489

RaIffeisen Bank International AG 5,298 5,475 47,079 46,873
Banco de Sabadell SA 5,010 4,932 25,254 23,583

DNB ASA 4,166 5,015 9,226 9,336
Swedbank AB 3,980 4,342 6,777 7,249

Svenska Handelsbanken AB 3,939 4,210 12,313 12,548
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Turnover (EUR mil.) Employees
Bank 2018 2019 2018 2019

Bankia SA (BFA Sociedad Tenedora de Acciones) 3,368 3,245 15,924 16,035
Nationwide Building Society 3,350 3,633 16,993 16,743

Banca Monte dei Paschi di Siena SpA 3,232 3,200 22,215 21,420
Allied Irish Banks Plc 2,879 0 9,801 0

Landesbank Baden-Wuerttemberg 2,817 3,006 9,034 8,897
UBS Group AG 2,390 0 3,917 0

Belfius Banque SA 2,362 2,489 6,356 60,342
Bayerische Landesbank 2,209 2,871 7,027 7,624
Credit Suisse Group AG 2,043 2,241 1,607 2,244

Landesbank Hessen-Thueringen Girozentrale 1,914 2,285 5,657 5,768
DekaBank 1,551 1,594 3,732 4,075

NIBC Bank NV 550 524 657 667
KfW 510 512 613 650

Dexia SA 0 0 643 550
Total 586,033 446,799 2,209,162 1,795,524
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List of tax havens
The following countries are considered tax havens by Hines and Rice (1994) paper.

Andorra, Anguilla, Antigua and Barbuda, Bahamas, Bahrain, Barbados, Belize,
Bermuda, British Virgin Islands, Cayman Islands, Jersey, Guernsey, Cook Islands,
Cyprus, Dominica, Gibraltar, Grenada, Hong Kong, Ireland, Isle of Man, Jordan,
Lebanon, Liberia, Liechtenstein, Luxembourg, Macao, Maldives, Malta, Marshall Is-
lands, Monaco, Montserrat, Aruba, Curacao, Sint Maarten, Panama, Saint Kitts
and Nevis, Saint Lucia, Saint Martin, Saint Vincent and the Grenadines, Singapore,
Switzerland, Turks and Caicos, Vanuatu.

Note that the list contains 43 countries and not 41 as in paper from Hines and Rice
(1994), this is because in their paper Hines and Rice grouped Aruba, Curacao and
Sint Maarten into Netherlands Atilles and Guernsey and Jersey into Channel islands.
Due to the fact that banks’ reporting practices differ (some of them might report e.g.
Jersey as Channel islands and some simply as Jersey), I included those countries as
separate jurisdictions to avoid mismatching.
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Figure 1: Tax haven frequencies, small vs big havens for 2018
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Figure 2: Tax haven frequencies, small vs big havens for 2019
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Figure 3: Total turnover of banks - domestic vs foreign 2018
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Figure 4: Total turnover of banks - domestic vs foreign 2019
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