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Abstract
Out of all double tax treaties (DTTs) in force in 2012, around 41% are symmet-
ric (single-rated) and 59% are asymmetric (multi-rated), i.e., they prescribe differ-
ent dividend withholding tax rates depending on the foreign investor’s ownership 
fraction. The paper investigates the reasons for this phenomenon, namely why some 
countries in their DTTs prefer homogenous withholding tax rates over separate rates 
for participation and portfolio dividends. In a theoretical model, I demonstrate why 
home countries may have an interest in a high withholding tax rate in the host coun-
try, even though they do not receive the revenue from this tax. Further, I find con-
firming evidence that a reason for having multi-rated withholding taxes on dividends 
is an existing spatial dependence on the rates of the countries’ peers that may be a 
driving factor for setting multi-rated taxes. Finally, I confirm that the spread itself 
(i.e., the difference between the portfolio and participation dividends negotiated in 
the tax treaty) is also affected by the peer countries.

Keywords Double tax treaties · Withholding tax rates · Dividends · Portfolio 
dividends · Participation dividends

JEL Classification F23 · F53 · H25 · H26 · H73 · H87 · K34

1 Introduction

Double taxation or the levying of tax by two jurisdictions on the same declared 
income, asset or transaction is not a recent problem. Even though residence coun-
tries usually provide some method of double tax relief in an attempt to prevent dou-
ble taxation unilaterally, for instance, by giving the investors a credit for tax paid 
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abroad or by exempting foreign-source income from domestic tax, these attempts 
are mostly imperfect. Therefore, with the expansion of transportation and the fast-
growing rates of capital transactions, double tax treaties have started to emerge. 
Their main role is to set out rules to avoid double taxation.

Prior literature on double tax treaties (DTTs) primarily focuses on their effects 
on foreign direct investment (FDI) or on the formation side of DTTs (see Van’t Riet 
and Lejour 2018; Hong 2018; Chisik and Davies 2004). Accounting for the oppor-
tunities for treaty shopping, Petkova et al. (2020a) show that relevant tax treaties—
which reduce repatriation taxes on dividends both over domestic law and the entire 
existing treaty network—will increase FDI by about 18%. Ligthart et al. (2011) use 
a gravity model to conclude that countries sign DTTs mainly to reduce international 
double taxation and, to a lesser extent, to provide a legal instrument for the exchange 
of information in tax matters. Despite these contributions, certain parts of the inter-
national tax treaty policy still remain unexplored. In this paper, I concentrate on the 
results for withholding tax rates (WTRs), in particular those for dividends.

Generally, cross-border portfolio investments trigger withholding taxes in the 
source countries, i.e., the countries in which the funds are invested. Applying with-
holding taxes may be justified by the fact that foreign investors would otherwise 
benefit from the infrastructure of the source country without contributing enough 
to it by just paying the corporate income taxes (Taxology 2018). Therefore, WTRs 
are often levied to ensure the collection of taxes, especially in situations in which 
the income would possibly escape taxation (Willis 1963). Also, withholding taxes 
are a simple way of administering taxes, in particular because non-residents are 
less available to the tax authorities than residents. The most common withholding 
tax rates are those on dividends, interest and royalties. They are called withholding 
taxes because, even though the foreign investor is the taxpayer, they are withheld 
from the dividends or interest paid by the company in which the foreign investor has 
invested and remitted to the source country’s tax administration (Taxology 2018). In 
other words, they are to be paid to the tax administration by the payer rather than the 
recipient.

When it comes to dividends, there is an important distinction as often one of two 
possible rates in the form of portfolio and participation dividends may apply. In par-
ticular, out of all double tax treaties in force in 2012, around 41% are symmetric 
(single-rated) and 59% are asymmetric (multi-rated), i.e., they prescribe different 
dividend withholding tax rates depending on the foreign investor’s ownership frac-
tion. Often, companies owning less than a specified percentage of shares in a foreign 
company are granted only a limited reduction in the standard rate of withholding 
tax. Such shareholders are known as portfolio shareholders (Deloitte International 
Tax Source 2020). Shareholders owning more than the prescribed limit are often 
granted a more generous reduction or even elimination of withholding tax and are 
labeled significant shareholders.

To my knowledge, this is the first, and so far only, paper dealing with this phe-
nomenon, namely why some countries in their double tax conventions prefer 
homogenous withholding tax rates over separate rates for participation and portfo-
lio dividends. Such differentiation is typically absent under national law. This paper 
investigates the reasons for the asymmetry in the withholding tax rates in DTTs. 
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One possible explanation for the higher withholding tax rate on portfolio dividends 
is that tax avoidance in the case of portfolio dividends is more likely. In a theoreti-
cal model presented in Appendix 1, I demonstrate why home countries may have an 
interest in a high withholding tax rate in the host country, even though they do not 
receive the tax revenue from this tax. This may happen since the withholding tax 
rate abroad helps them to decrease domestic tax avoidance and increase thereby the 
tax revenue in the home country. In Sect. 4.1, I test this hypothesis with the existent 
data and present confirming evidence.

Further, one hypothesis for having multi-rated withholding taxes on dividends is 
an existing spatial dependence on the rates of the countries’ peers that may be a 
driving factor for setting split rates. I confirm this hypothesis in Sect. 4.2.

In the remainder of the paper, I provide more information on the dataset and some 
summary statistics in Sect. 2. In Sect. 3, I look at the development of the withhold-
ing tax rates on dividends and their international tax competition over time. Sec-
tion 4 investigates possible reasons for the differentiation between the withholding 
tax rates, and the hypotheses are tested empirically. Finally, Sect. 5 concludes.

2  Data and descriptive statistics

The dataset covers 131 countries and 2470 double tax treaties signed between 1950 
and 2012 (see Fig. 1). This implies that of all possible country pairs in the sample, 
29% actually have a double tax treaty in force in 2012. Further, the treaty network 
might be subject to changes, such as effective new treaties in place, termination of 
treaties and changes due to subsequent protocols. Therefore, I take all of those into 
account and update the dataset accordingly, while going through every single–dou-
ble tax treaty and manually collecting the data on the WTRs. 

Fig. 1  Number of treaties and treaty types over the years
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Table  1 summarizes the possible constellations for the withholding tax rates on 
dividends of the treaty partners and their corresponding number in the sample. The 
first one (Column 1: Uniform rates) consists of uniform and equal rates for both coun-
tries. This means that the two treaty partners have only one withholding tax rate on 
dividends and it is the same in both directions. A further option is that each of the two 
treaty partners has again only one withholding tax rate on dividends, but this one is 
not the same in both directions. What is more, countries might have split rates on divi-
dends (Column 2: Split rates both countries). Four scenarios are possible: They have 
equal rates on both dividend types; they have equal rates only on the lower rate on 
participation dividends; they have equal rates only on the higher rate on portfolio divi-
dends; or they do not have any equal rates. Finally, it is possible that only one of the 
treaty partners has split rates in the double tax treaty (Column 3: Split rates one coun-
try). Here, three further subcases are feasible.1Overall, it can be seen from Table 1 that 
out of all double tax treaties in the sample 41% are single-rated (Column 1: Uniform 
rates) and 59% are multi-rated (Column 2: Split rates both countries; Row 1: Equal 
rates both rates), whose development is shown in Fig. 1. In the remainder of the paper, 
I will look at those cases without any further differentiation.

Table 1  Constellations for the withholding tax rates on dividends in the double tax treaties in 2012

1. Uniform rates 2. Split rates both countries 3. Split rates one country 
Equal rates: 93%  
(a a) (a a) 

Equal rates 
both rates: 98.83% 
(a b) (a b) 

Uniform rate only in one 
country equals par�cipa�on 
rate in the other: 25.97% 
(a a) (a b) 

Equal rates 
only par�cipa�on: 0.22% 
(a b) (a c) 

Uniform rate only in one 
country equals por�olio rate in 
the other: 7.8% 
(a a) (b a) 

Different rates: 7% 
(a a) (b b) with a b 

Equal rates 
only por�olio: 0.95% 
(a b) (c b) 

No equal rates: 66.23% 
(a a) (b c) 

No equal rates: 0% 
(a b) (c d) 

Note that the first parenthetic term (portfolio, participation) represents the two withholding tax rates on 
dividends of the first treaty partner that could be equal or different from each other. The second paren-
thetic term depicts correspondingly the two withholding tax rates on dividends of the second treaty part-
ner that could again be equal or different from each other

1 Tables 7 and 8 in the appendix look at the development over time by depicting the same constellations 
for the withholding tax rates for 2005 and 1980.
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3  Withholding tax rates on dividends and international tax 
competition

Over the last decades, barriers to capital movement have become significantly lower. 
As a result of this, capital is expected to move where taxes are lowest. Standard con-
tributions to the tax competition literature predict that the increased capital mobility 
will tend to erase source-based taxes on mobile capital. Most empirical studies focus 
on the corporate business tax as an important source-based tax on capital. Indeed, 
statutory corporate tax rates in developed countries have fallen substantially over the 
last two decades. The average rate among OECD countries in the early 1980s was 
nearly 50% (OECD Tax Database), and by 2001 it had fallen to under 35%. Further, 
average statutory corporate tax rates around the world have declined from 32.2% in 
2000 to 24.7% in 2016 (Hannon 2017). Devereux, Lockwood and Redoano (2008) 
find evidence that individual countries cut their own corporate tax rate as a reaction 
to cuts in the average tax rates in other countries.

However, the corporate income tax is not the only source-based tax on capital—
source-based taxes are also applied in the form of withholding taxes on dividends. 
The purpose of this section of the paper is to fill a gap in the literature by asking 
why and to what extent tax rates of cross-border flows such as dividends have sur-
vived over the years. With some qualifications applying, the international tax com-
petition models would predict zero, or at least declining rates.

The current section presents the development of the average withholding tax rates 
on participation and portfolio dividends over time. For the purpose of this exercise, I 
look at the existing country pairs that had a double tax treaty in 1980 and keep them 
fixed, so that I can observe all changes that happened between 1980 and 2012.2 The 
reason for choosing 1980 as the starting year is the fact that the international tax 
competition3intensified thereafter and more than 30% of the signed double tax trea-
ties were already in force. The changes in the averages of the withholding tax rates 
on dividends may be driven by a new effective double tax treaty signed between 
the country-pair members, by a termination of the existing treaty or by changes 
via subsequent protocols and subsequent treaties with increases or decreases in 
the corresponding tax rates. Figure 2a, b depicts this development. Figure 3 shows 
the development of the average spread between WTRs on portfolio and participa-
tion dividends after 1980, and Fig. 4 depicts its distribution for the last year of the 
sample.

Interestingly, the trends differ for the WTR on participation and portfolio divi-
dends. While in the case of participation dividends a downward trend after 1990 
may be observed, portfolio dividends are characterized by an upward trend in the 
years before mid-1990 and remain relatively stable after that. Since the early 1980s, 

2 This approach has been applied to Figs. 2a, b and 3.
3 According to Gordon (1992), in the mid-1980s, the USA acted as if it were a Stackelberg leader by 
setting its corporate tax rate high, knowing that it would be in the interest of the other countries to match 
its rate. As the US economic dominance declined and with this also the role as a Stackelberg leader, the 
pressure for lower corporate tax rates may have increased.
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tax treaty WTRs on portfolio dividends for the directed country pairs that existed in 
the year 1980 have on average increased by about 5.5% (or 0.7% points), while the 
average rate on participating dividends has fallen almost by 19.5% (or 2% points) 
until 2012. If the development is due to competitive forces, then this will suggest 
that the international tax competition is stronger when it comes to participation 
dividends.

When it comes to the spread between the withholding tax rates on portfolio and 
participation dividends, Fig.  3 shows that the average spread increased over time 
and almost doubled in the period between 1980 and 2012, which is in line with 
the development presented in Fig.  2a, b. Some countries that previously did not 

Fig. 2  a Average WTRs on participation dividends if directed country pair existed 1980. b Average 
WTRs on portfolio dividends if directed country pair existed 1980
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differentiate between the two types of WTRs introduced different rates for portfolio 
and participation dividends.

Finally, Fig.  5a, b shows the change in the average withholding tax rates on 
participation and portfolio dividends for the same period. However, unlike in the 
previous figures, here the unbalanced average among all double tax treaties (and 
not only those of the existing country pairs in 1980) in the particular year is pre-
sented. What can be seen is that participation dividends are again characterized by 
a more dynamic development than the one of portfolio dividends and face a steeper 
decrease after 1990. In the case of portfolio dividends, there is also a decrease in the 

Fig. 3  Development of the average spread between WTRs on portfolio and participation dividends over 
time if directed country-pair existed 1980

Fig. 4  Distribution of the spread between WTRs on portfolio and participation dividends in 2012
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average rates over time, despite being very small. Nevertheless, the results in Fig. 5 
may be due to a possible composition effect, as many new treaties have been signed 
over the period between 1980 and 2012.4

Overall, it can be seen from all graphs that in line with the international tax com-
petition models, declining withholding tax rates on dividends are observed when 

Fig. 5  a Average WTRs on participation dividends with unbalanced sample. b Average WTRs on portfo-
lio dividends with unbalanced sample

4 Beside the newly signed double tax treaties, there were overall 166 (193) increases and 610 (215) 
decreases in the withholding tax rates on participation (portfolio) dividends in the existing double tax 
conventions for the period between 1950 and 2012.
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it comes to participation dividends, while the prediction of declining rates is less 
visible in the case of portfolio dividends. The remainder of Sect. 3 presents three 
possible explanations for the differences in the international tax competition in the 
withholding tax rates on participation and portfolio dividends.

One possible explanation for these differences may be connected to treaty shop-
ping. Treaty shopping is the practice of taking advantage of the international tax 
treaty network and the most favorable tax treaty. For instance, this is the case if a 
person resident of a given State (State R) expects to derive dividends sourced in 
another State (State S) and decides to set up an entity in a third state (State C) that 
will receive the dividends in a more beneficial way than if such income were paid 
directly from State S to the person resident of State R (IBFD 2008). The reason 
for the tax advantage lies in the fact that the tax treaty between State S and State C 
provides for a lower withholding tax rate in State S on dividends paid to a State C 
resident than the rate that would apply in State S if the income were paid directly to 
the State R resident. This occurs because there is either no treaty applicable between 
State R and State S or, if there is one, it provides for less generous withholding tax 
rates than those available to the State C resident under the treaty between S and C 
(IBFD 2008). Due to the fact that such treaty shopping is not possible for portfolio 
dividends, unlike in the case of participation dividends, there is no incentive to set 
the tax rates lower. Thus, the international tax competition may be stronger when it 
comes to participation dividends.

A possible argument for positive withholding tax rates on dividends can be found 
in Gordon (1992) who discusses whether capital income tax can survive in an open 
economy. Thinking of the USA as a Stackelberg leader, he argues that the rationale 
for the USA giving tax credits (until 2017) may have been that this encouraged other 
countries to impose source-based capital income tax and, by doing so, prevented a 
capital flight that may otherwise erode the domestic capital income tax base. Moreo-
ver, as long as the withholding tax rate remains below the rate under domestic law 
faced by foreign investors on their portfolio income, the tax produces revenue with-
out any loss to domestic residents. Therefore, for the countries offering a tax credit 
as their method of double tax relief, the rationale for including positive WTRs in the 
double tax treaties may be explained.

Another explanation for the increasing international tax competition in the case 
of participation dividends may be the rising pressure coming from the fact that the 
number of countries adopting the territorial tax system is rising (e.g., the UK and 
Japan in 2009). In a pure territorial tax system, the country taxes only corporations’ 
income derived within its borders. This is normally achieved by exempting from the 
domestic tax base the dividends received from foreign subsidiaries. By contrast, in 
a pure worldwide tax system, resident corporations are taxable on their worldwide 
income regardless of where the income is derived. For example, before the change 
in the tax system in 2018, a US investor directly investing in a country that has with-
holding tax rates can still be taxed on a residence basis even if he lives in a country 
that has a territorial tax system. Therefore, if the majority of the inbound investment 
were from countries with a worldwide tax system, withholding taxes in the source 
countries would have had lesser impact, and therefore tax competition would be 
cushioned. At the same time, there is no move to territorial taxation for individuals, 
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i.e., dividends received by individuals are usually taxable even in exemption coun-
tries. So, to the extent that portfolio dividends are paid to individuals, for these divi-
dends a tax credit in the home country of the investor may be available and higher 
WTRs may not shy away these investors. This would help explain why there is a 
lesser response on the portfolio dividends, as shown in Fig. 2b.

4  Possible reasons for split withholding tax rates on dividends

In Sect.  4, I investigate the reasons for split rates in the withholding tax rates on 
dividends. The section consists of two subsections. Section  4.1 shows why home 
countries may have an interest in a high withholding tax rate in the host country or 
why they adopt multi-rated tax treaties. Section 4.2 shows whether and how multi-
rated tax treaties are disseminated through neighboring countries’ existing treaties.

4.1  Why may home countries have an interest in a high withholding tax rate 
in the host country or why do they adopt multi‑rated tax treaties?

According to the International Monetary Fund (2010), there are two subgroups of 
foreign equity investments: foreign portfolio investments (FPI) and foreign direct 
investments (FDI). The foreign equity investments are defined as FDI (FPI) if invest-
ments contain more (less) than 10% of the controlling rights. The source country’s 
withholding tax rates applicable to dividends from FDI are typically lower than the 
rates for FPI—when targeted to specific countries via double tax treaties. If the min-
imum equity participation is not met, the portfolio withholding tax rates on the divi-
dends will apply.

The ways in which countries mitigate corporate taxation on dividend income are 
also different depending on whether this income is from FDI or FPI. For instance, 
with minimum equity participations being at least 10% of the foreign corporation, 
residence countries with a worldwide tax system provide a tax credit to a resident 
corporate shareholder for corporate income taxes paid by the foreign corporation 
(i.e., an indirect tax credit). Other countries mitigate corporate taxation on divi-
dend income from FDI through dividends exemption or the use of a territorial tax 
system by taxing only domestic income. When it comes to foreign portfolio invest-
ments, most residence countries provide a tax credit for withholding taxes paid to 
the source country.

In the theoretical model in Appendix 1, I use the feature that portfolio investors 
are usually taxed using the credit system and find why the home country may have 
an interest in a high withholding tax rate on dividends in the host country. If lying 
about the declared income at home gets costlier (for example, via exchange of infor-
mation), the withholding tax rate of the host country is less relevant for the home 
country, as the honesty of the investor has increased. Overall, I find that there is a 
negative connection between the tax avoidance in the home country and the with-
holding tax rate of the partner country.
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The remainder of the section will test whether for countries, which may be wor-
ried about tax avoidance and tax evasion and have a high number of concluded Tax 
Information Exchange Agreements (TIEAs), such an interest in a high tax treaty 
withholding rate on portfolio dividends in the host country is reflected in tax trea-
ties. As laid out above, a high withholding tax rate on portfolio dividends increases 
investor’s honesty and thereby his declared income at home, which may lead to more 
tax revenue in the home country (see Appendix 1, Eq.  (3) of the theory model). 
Therefore, the hypothesis is that the extent to which countries are worried about 
tax evasion and tax avoidance will result in a high withholding tax rate on portfolio 
dividends in the host country and will not affect the withholding tax rate on partici-
pation dividends. The idea is that tax avoidance and tax evasion are likely for par-
ticipation dividends and may occur via treaty shopping. However, as this option is 
more difficult for portfolio dividends and the high WTRs cannot be avoided so eas-
ily, countries may still have an incentive to include high WTR on portfolio dividends 
in their double tax treaties if they are worried about tax avoidance and tax evasion.

For the empirics, I use a pooled cross section across all years with available 
domestic tax data5 (between 1950 and 2012) and an OLS estimation methodology 
with time-, home- and host-fixed effects:

The dependent variable ( WTRj,t ) is the tax treaty withholding rate on portfolio 
dividend in the host country j in Table 2 and the tax treaty withholding rate on par-
ticipation dividend in the host country j in Table 3.Xi,t and Xj,t are the vectors of the 
control variables. Among those explanatory variables are the dummies taking the 
value of unity if home (host) country is an OECD member, OECD_o (OECD_d), as 
well as OECD_pair for the cases in which both home and host countries are OECD 
members. There are also dummy variables taking the value of unity if home (host) 
country is a EU member, EU_o (EU_d), as well as EU_pair for the cases in which 
both home and host countries are EU members. The same logic applies for the tax 
haven dummies: taxhaven_o, taxhaven_d and taxhaven_pair. Further, the variables 
taxdividends_o and taxdividends_d capture the domestic withholding tax on divi-
dends (i.e., the withholding tax that applies where final shareholder-level tax is with-
held by the distributing company), respectively, in home and host country. There are 
also control variables depicting GDP (gdp_o and gdp_d), as well as GDP per capita 
(gdpcap_o and gdpcap_d) in both countries. Moreover, the variables tieas_o and 
tieas_d account for the number of TIEAs that home and host countries have in the 
particular year. These two variables are proxies6 for the extent to which non-haven 

WTRj,t = � + �iXi,t + �jXj,t + �i + �j + �t + �ij,t.

5 The dataset covers the period between 1950 and 2012. However, domestic tax data for all countries are 
available only after 2004.
6 Another proxy for the extent to which countries are worried about tax avoidance and tax evasion is the 
tax morale variable from the World Values Survey (WVS 2015) that asks the question: “Do you justify 
cheating on taxes if you have the chance?” and takes the values between 1 (always) and 10 (never). The 
hypothesis is that countries, whose population is more likely to cheat on their taxes, may be worried 
about tax avoidance and tax evasion and therefore have an interest in a high tax treaty withholding rate 
on portfolio dividends in the host country. The results in Table 13 remain unchanged, and one can con-
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countries are worried about tax avoidance and tax evasion. The rationale is that the 
more the TIEAs there are in place, the higher the extent is to which countries are 
concerned about their residents trying to reduce the tax liability. Finally, �i and �j are 
home-, respectively, host-fixed effects; �t is a vector of year dummies, and �ij,t is the 
error term.

Tables 2 and 3 present the results, and Table 9 in the appendix shows the sum-
mary statistics for the estimated sample. The coefficient of TIEAs in the home coun-
try (tieas_o) on the withholding tax rates on portfolio dividends in the host country 
is statistically significant and positive in all columns and corresponds to the pre-
sented theory: Countries that seem worried about tax avoidance and tax evasion and 
have a high number of concluded TIEAs may have an interest in a high tax treaty 
withholding rate on portfolio in the host country, as the high WTR increases inves-
tor’s honesty and thus his declared income and the tax revenue in the home coun-
try. At the same time, the coefficient of the concluded TIEAs in the host country 
is positive, indicating that those also seem to matter for the size of the withholding 
tax rates on portfolio dividends in the host country. Further, the coefficients of the 
EU countries dummies are negative and statistically significant across all columns in 
Table 2. This implies that EU countries have lower withholding tax rates on portfo-
lio dividends in the host country.

Fears about tax evasion refer to portfolio dividends, but are usually absent for div-
idends paid within multinational firms. Indeed, here dividends are often exempted 
and there is no incentive for underreporting in the home country. When it comes 
to the withholding tax rates on participation dividends, Table  3 indicates that the 
proxies for tax avoidance and tax evasion are not statistically significant. The find-
ing implies that there is no connection between the extent to which countries are 
worried about tax avoidance and tax evasion and the withholding tax rate on partici-
pation dividends. Hence, this insignificance may be interpreted as a successful pla-
cebo test. Interestingly, if both countries are OECD members, they are more likely 
to negotiate in their double tax treaties a lower WTR on participation dividends.

Finally, Table  4 reports a regression in which the dependent variable is the 
spread between the withholding tax rates on portfolio and participation divi-
dends. It can be seen that if countries are worried about tax avoidance and tax 
evasion (i.e., they have a high number of TIEAs), they are more likely to negoti-
ate a high spread between the withholding tax rates in the portfolio and partici-
pation dividends in their double tax treaties. The high spread may result from a 
higher WTR on portfolio dividends or a lower WTR on participation dividends. 
However, from Tables  2 and 3, we know that only the effect of TIEAs on the 
WTR on portfolio dividends is statistically significant. Therefore, countries that 
are more worried about tax avoidance and tax evasion are also more likely to 
have a higher WTR on portfolio dividends in the host country and have thereby a 
higher spread between the WTRs on portfolio and participation dividends. What 

Footnote 6 (continued)
firm the hypothesis that countries with population having a low tax morale are expected to have an inter-
est in a high treaty withholding tax rate on portfolio dividends in the host country.
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is more, OECD and EU countries have a lower spread between the WTRs on divi-
dends. This may be due to lower WTR on portfolio or higher WTR on participa-
tion dividends. Finally, if there is a high taxation on dividends in domestic law of 
home/host country, the spread between the WTRs on portfolio and participation 
dividends is higher as well.

The above-mentioned findings may be the explanation of Fig.  2A and 2B in 
the paper. From Sect. 2, we know that the WTRs on portfolio dividends are char-
acterized by an upward trend in the years before mid-1990 and remain relatively 
stable after that (see Fig. 2a). One explanation for this may be found in the cur-
rent empirical section and may be related to the increasing concern of tax avoid-
ance and tax evasion. Countries that are more worried about tax avoidance and 
tax evasion are more likely to negotiate a higher treaty WTR on portfolio divi-
dends in the host country. At the same time, there is a downward trend of the 
WTR on participation dividends over the years (see Fig.  2b). As tax avoidance 
and tax evasion are likely for this type of dividends due to treaty shopping, coun-
tries may not try to keep them high and tax competition may dominate.

The increasing spread between the WTRs of the portfolio and participation 
dividends may be an indicator that some countries are increasingly worried about 
tax avoidance and tax evasion in the case of portfolio dividends but are willing 
to reduce rates for participation dividends where tax avoidance is a much lesser 
issue.

4.2  Do multi‑rated tax treaties of peer countries let other countries take such 
treaties?

Previous studies on withholding tax rates suggest a spatial dependence between 
countries’ policies. Section 4.2 examines whether this holds for the decision on split 
rates for portfolio and participation dividends and whether those are affected by the 
peer countries. Chisik and Davies (2004) and Barthel and Neumayer (2012) pro-
pose that countries consider the spatial interdependencies in the global tax treaties 
network when negotiating their treaty rates. They show that the probability of two 
countries concluding a DTT increases with peer countries having signed a treaty 
with the same treaty partner. However, their findings are limited to the diffusion of 
DTTs as such and do not consider their content. Petkova et al. (2020b) fill this void 
by extending the tax treaty bargaining framework to spatial dependence in treaty 
withholding tax rates. The authors show that tax treaty rates are influenced by treaty 
rates negotiated by any of the two signatory countries with the peers of the other one 
and find a positive relationship between the spatial interaction terms and the negoti-
ated withholding tax rates. Following up on this finding, the current paper wants to 
see whether there are spillover effects7 also when it comes to multi-rated withhold-
ing taxes on dividends, i.e., the decision to have split rates. Therefore, the hypoth-
esis to be tested is that countries are influenced by the already signed tax treaties 

7 Two countries are defined as spatially connected if they share the same geographical region at the 
intermediate level according to the UN M49 standard (Petkova et al. 2020b).
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and the withholding tax rates negotiated by their peers, when deciding on having 
split withholding tax rates in their double tax treaties. The second hypothesis to be 
tested is whether the spread itself (i.e., the difference between the WTRs on portfo-
lio and participation dividends negotiated in the tax treaty) is also affected by the 
peer countries.

For the purpose of testing both hypotheses, I estimate a pooled cross section 
across all years in the sample in the following form (standard errors are clustered by 
country-pair) using OLS with multiple high-dimensional fixed effects (HDFE), so 
that I can control for multiple sources of heterogeneity:

where Splitij,t is an indicator variable taking the value of one if there is an asymme-
try (i.e., two different rates) in the treaty withholding tax rates on dividends between 
source country i and target country j in year of treaty conclusion t; �jSplitj,t−n�j is 
the spatial interaction term between the spatial weight matrix at a subregion level of 
the target country j and an asymmetry withholding tax rates matrix of source coun-
try i with all other potential targets m, n8years before treaty year—target lag.9 Ana-
logically, for the second estimation, the dependent variable Spreadij,t is the differ-
ence in the WTRs on portfolio and participation dividends in the tax treaty between 
source country i and target country j in year of treaty conclusion t; �jSpreadj,t−n�j 
is the spatial interaction term between the spatial weight matrix at a subregion level 
of the target country j and a spread withholding tax rates matrix of source coun-
try i with all other potential targets m,n years before treaty year—target lag. Fur-
ther, Xi,t and Xj,t are vectors of source, respectively, target-specific factors that affect 
their bargaining position, especially GDP and GDP per capita; V is a vector of 
variables characterizing the bilateral relationship between source i and target j; �i 
and �j are source, respectively, target-region-country fixed effects; �t is a vector of 
year dummies; �ri,t and �rj,t are source-region-year, respectively, target-region-year 
fixed effects; and �ij,t is the error term. The independent variables are the same as in 
Tables 2, 3 and 4. Further, I alleviate the concerns about the endogeneity of the spa-
tial interaction terms by exploiting the time dimension of tax treaty bargaining. In 
particular, I lag the spatial interaction terms 2 years before treaty conclusion in year 
t—i.e., before the corresponding withholding tax rates and the existence of a split in 
the dividend rates are being observed—and assume that while past treaty rates can 
affect the yet-to-be-negotiated ones, this relationship does not reverse. Hence, I can 
estimate the model by OLS and there is no need to resort to ML.

Splitij,t = � + �jSplitj,t−n�j + �iXi,t + �jXj,t + �Vij,t + �i + �j + �t + �ri,t + �rj,t + �ij,t

Spreadij,t = � + �jSpreadj,t−n�j + �iXi,t + �jXj,t + �Vij,t + �i + �j + �t + �ri,t + �rj,t + �ij,t

8 Tables 5 and 6 present the results with a time lag of the spatial contagion variables with n = 2 years.
9 I look only at the one spatial lag, the target lag, as the source and target lag are identical for all cases 
in which the withholding tax rates included in the double tax treaties are the same in both directions. In 
other words, for every pair ij as well as ji, in which i is the source and j the target country, the WTRs are 
identical.
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The results are presented in Table 5 (for the split) and Table 6 (for the spread). 
Tables 10, 11 and 12 shows the summary statistics for the estimated sample.10 Col-
umns 1–4 in Table  5 depict the results for the OLS estimation, and columns 5–6 
use a probit estimation,11 as the zeros in the dependent variable may be a problem 
to the estimation. The latter method is also a robust approach in the presence of 
heteroscedasticity.

From Table  5, one can see that the target lag term is positive and statistically 
significant across all specifications, indicating that countries look at whether their 
peers have multi-rated treaty withholding taxes on dividends, and if yes, they are 
more likely to have such splits as well. In other words, the multi-rated treaties may 
be influenced by the existing asymmetry in the double tax treaties by any of the two 
signatory countries with the peers of the other one. Therefore, there may be a spatial 
dependence on the rates of the countries’ peers than can be a driving factor for set-
ting multi-rates.

Moreover, it can be seen that the findings from Sect. 3 can be validated even after 
taking into account the spatial dependence. In other words, countries are more likely 
to negotiate a high spread between the withholding tax rates in the portfolio and par-
ticipation dividends in their double tax treaties if they are worried about tax avoid-
ance and tax evasion.

Interestingly, OECD countries do not have a higher probability of having a split. 
This is surprising to the extent that one may expect that OECD countries, which 
may prefer the OECD Model Tax Convention12 as their guideline when concluding 
double tax treaties, decide on having different WTRs on portfolio and participation 
dividends. In contrast to the UN Model Convention13 that leaves the percentages 
open to be established during the bilateral negotiations, there is a significant differ-
ence in the OECD Model Convention, namely the differentiation in the withholding 
tax rates between the dividend types. The OECD Model Convention suggests dif-
ferent withholding tax rates for portfolio dividends (15%) and for participation divi-
dends (5%). However, the reason for the absence of such an effect on the decision to 

10 Tables 18 and 19 in the appendix reproduce Tables 5 and 6, but keep only new treaties as separate 
observations. Results remain robust.
11 In columns 4–6, not all multiple high-dimensional fixed effects (HDFE) are used, as they are not feasi-
ble with a probit estimation.
12 When it comes to double tax treaties, there are two main model conventions that countries could use 
as a guideline for establishing tax agreements—the Organization for Economic Cooperation and Devel-
opment (OECD) Model Tax Convention on Income and on Capital and the United Nations Model Dou-
ble Taxation Convention between Developed and Developing Countries (the UN Model Convention). By 
1963, a full draft of the OECD Model Tax Convention was ready. It was the consolidation of four earlier 
drafts, the first one of which was published in 1958. Therefore, most people consider that the birth of the 
OECD Model Tax Convention was July 1, 1958 (OECD Observer No. 269, October 2008). The draft 
United Nations Model Convention was reviewed by the Group of Experts in Geneva in 1979, and the 
final text of the Convention was adopted (United Nations 1980, E.80. XVI.3).
13 It should also be noted that the threshold to qualify for foreign direct investment (FDI) and therefore 
for the lower withholding tax rate on participation dividends, as opposed to portfolio investment and the 
higher withholding tax rate on portfolio dividends, is lower in the UN Model Convention than in the 
OECD Model Tax Convention—10% versus 25% of the capital of the company paying the dividends 
(Lennard 2008).



905

1 3

Withholding tax rates on dividends: symmetries versus…

have split rates may be connected with the fact that this effect is captured by the pos-
itive coefficient of the target lag. Apparently, when deciding to have different WTRs 
on dividends, countries look rather at their peers than at the fact whether their treaty 
partner is an OECD member or not.

Table  6 examines the spatial dependence of the spread in the withholding tax 
rates on portfolio and participation dividends. It reproduces Table 4,14 but includes 
the target lag. The coefficients remain unchanged, and one can still see that if coun-
tries are worried about tax avoidance and tax evasion (i.e., they have a high number 
of TIEAs), they are more likely to negotiate a high spread between the withhold-
ing tax rates in the portfolio and participation dividends in their double tax trea-
ties. What is more, in line with the results in Table 4, OECD countries have a lower 
spread between the WTRs on dividends. When it comes to the target lag, the coeffi-
cient is positive and statistically significant across all columns, indicating that coun-
tries are more likely to have a high spread between the WTRs on portfolio and par-
ticipation dividends if their peers have a high spread as well.

Overall, both Tables 5 and 6 show that countries are influenced by the already 
signed tax treaties and the withholding tax rates negotiated by their peers, when 
deciding on having split withholding tax rates in their double tax treaties, while the 
spread itself (i.e., the difference between the portfolio and participation dividends 
negotiated in the tax treaty) is also affected by the peer countries.

5  Conclusion

Out of all double tax treaties (DTTs) in force in 2012, around 41% are symmetric 
(single-rated) and 59% are asymmetric (multi-rated), i.e., they prescribe different 
dividend withholding tax rates (WTRs) depending on the foreign investor’s own-
ership fraction. To my knowledge, this is the first, and so far only, paper dealing 
with this phenomenon, namely why some countries in their DTTs prefer homog-
enous withholding tax rates over separate rates for participation and portfolio 
dividends.

The paper also fills a gap in the literature by asking why and to what extent 
tax rates of cross-border flows such as dividends have survived over the years. 
With some qualifications applying, the international tax competition models 
would predict zero, or at least declining rates. Interestingly, the trends differ for 
the WTR on participation and portfolio dividends. While in the case of participa-
tion dividends a downward trend after 1990 may be observed, portfolio dividends 
are characterized by an upward trend in the years before mid-1990 and remain 
relatively stable after that. Since the early 1980s, tax treaty WTRs on portfolio 
dividends have on average increased by about 5.5%, while the average rate on 
participating dividends has fallen almost by 19.5% until 2012.

Further, the paper provides a possible explanation for the higher WTR on 
portfolio dividends and it may be connected to the increased concern about tax 

14 For a reproduction of Table 5 in the same way, look at Table 17 in the appendix.
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avoidance and tax evasion. In a theoretical model, I demonstrate why home coun-
tries may have an interest in a high withholding tax rate in the host country, even 
though they do not receive the revenue from this tax. In particular, this is the case 
for the WTR on portfolio dividends. The high WTR increases investor’s hon-
esty and thus his declared income and the tax revenue in the home country. The 
empirical section confirms that countries that are more worried about tax avoid-
ance and tax evasion are more likely to negotiate a higher treaty WTR on portfo-
lio dividends in the host country. As treaty shopping is more difficult for portfolio 
dividends and the high WTRs cannot be avoided so easily, there is no incentive 
for the countries as in the case of participation dividends to set their treaty tax 
rates lower. Also, the increasing spread between the WTR of the portfolio and 
participation dividends may be an indicator that some countries are increasingly 
worried about tax avoidance and tax evasion in the case of portfolio dividends but 
are willing to reduce rates for participation dividends where tax avoidance is a 
much lesser issue.

Moreover, the paper does not only look into possible determinants of the with-
holding tax rates on dividends. It also tries to answer the question why there are 
different rates for participation and portfolio dividends in many double tax trea-
ties. One explanation for the decision to have different WTRs on dividends may 
be connected with the fact that countries look at whether their peers have asym-
metric rates on the treaty withholding tax rates on dividends, and if yes, they are 
more likely to have such splits as well. There is also confirming evidence that 
countries are influenced by the already signed tax treaties and the withholding 
tax rates negotiated by their peers, when deciding on having split withholding 
tax rates in their double tax treaties, while the spread itself (i.e., the difference 
between the WTRs on portfolio and participation dividends negotiated in the tax 
treaty) is also affected by the peer countries.

The paper deals with an understudied area and identifies one phenomenon—why 
some countries in their double tax treaties prefer homogenous withholding tax rates 
over separate rates for participation and portfolio dividends. Therefore, it offers 
many opportunities for future research on the topic. For instance, one can try to find 
any further reasons for the differentiation in the WTRs and the different develop-
ment of the WTRs on dividends over time. Moreover, in order to completely elimi-
nate the concerns of possible endogeneity issues, one can also use other proxies for 
the extent to which countries are worried about tax avoidance and tax evasion. It 
may also be interesting to conduct the analysis on a more disaggregated level and 
see what motivates the decision to have split rates on a country level. In case data 
with dividend payments are available at the necessary country level and for a long 
period of time, one can also measure the effect of the WTRs on dividends on the 
disposition of foreign subsidiary operating income or the composition of dividend 
payments. What is more, with accessible disaggregated data another possible exten-
sion may be to look at the composition of the countries’ tax revenue and the part 
coming from the two types of the WTRs on dividends. Finally, the analysis could be 
extended to the other two types of WTRs, namely the interest and royalty payment, 
in order to investigate the possible implications on them.
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Appendix 1: Theoretical model

“Appendix 1” derives a theoretical model, which uses the feature that portfolio 
investors are usually taxed using the credit system, and shows why the home country 
may have an interest in a high withholding tax rate on dividends in the host country.

Consider an investor from home country A receiving dividends from host country 
B. His net return function, � , is described as

where � denotes the share of dividends that is declared in the home country (i.e., an 
investor’s honesty factor); D are the received dividends15;� is the withholding tax 
rate on dividends in the host country B; TC is the tax credit in home country A with 
TC = min(t�D;��D) ; t depicts the income tax rate in the home country A; D�(1 − �) 
captures the cost of lying about the share of declared income; � is assumed to be a 
weakly increasing, convex function of non-declared dividends � = D�(1 − �).

By assuming that 𝜏 < t , it follows that TC = ��D . Taking this into account and 
taking the first-order condition with respect to investor’s honesty, � , yields:

The interpretation of this expression is straightforward. It shows that the marginal 
benefit of the investor from paying the low withholding tax rather than the higher 
home tax has to equal his marginal cost of non-reporting dividends.

Now, let us turn to the effect of the withholding tax rate in the host country, � , on 
the investor’s honesty, � . Forming the first-order condition for maximization of � 
w.r.t. �16and deriving the comparative static yields:

(1)� = �D(1 − �) + TC − �tD + (1 − �)D(1 − �) − D�(1 − �)

(2)t − � = ��,

(3)
d�

d�
=

1

���
,

15 The model assumes constant dividends.
16 Assuming an existing interior solution for �.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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which is positive, as 𝜙′′ > 0 due to convexity. The fact that honesty increases in � 
indicates why the home country may have an interest in a high withholding tax rate 
on dividends in the host country. When � goes up, investor’s honesty increases as 
well and thereby also the declared income at home. Therefore, this may lead to more 
tax revenue in the home country. The above-mentioned expression illustrates why 
withholding tax rates on dividends may be introduced in double tax treaties. At the 
same time, a higher � may be as it triggers a high tax credit.

To evaluate the combined effect, consider the home tax revenue function:

Note that here an implicit assumption is that � is not part of the revenue (which 
could be the case if some of � represents fines). Noting that TC = ��D and taking 
the first-order condition of T w.r.t. � yields:

From (3), we know that d�
d�

=
1

���
 . Therefore,

The derived expression includes two effects. The second term of (6), �D, is the 
direct effect: A higher � decreases tax revenue, as the tax credit on honest dividends 
increases. The first term of (6), 1

���
(t − �)D, is the positive effect of additional hon-

esty. With a larger dT
d�

 , the home country has a higher willingness to accept a high 
WTR by the source country. The total effect of the WTR on the tax revenue in the 
home country is positive if the effect coming from the additional honesty is bigger 
than the tax credit that has to be paid as a result.

For a convex function of � in the form of � = D�[(1 − �)]x with x > 1, the first 
derivative will be �� = D�x[(1 − �)]x−1 and the second derivative accordingly 
��� = D�(x − 1)x[(1 − �)]x−2.

Since home country wants to maximize its tax revenue T, its preferred � for a 
given t is found via setting dT

d�
= 0 . From (6), it follows that ��� =

t−�

�
.

Hence,

Therefore, if � or x go up, the preferred � of the home country goes down. In other 
words, if lying gets costlier (for example, via exchange of information), the withholding 
tax rate of the host country is less relevant for the home country, as the honesty of the 
investor has increased. Overall, one can see that there is a negative connection between 
the tax avoidance in the home country and the withholding tax rate of the partner country.

(4)T = �Dt − TC.

(5)
dT

d�
=

[

d�

d�
(t − �) − �

]

D.

(6)
dT

d�
=

[

1

���
(t − �) − �

]

D.

(7)t − � = �Dx(x − 1)�(1 − �)x−2.
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Appendix 2: Constellations for the withholding tax rates 
on dividends in the double tax treaties

This appendix reproduces Table 1 by looking at the development of the withhold-
ing tax rates on portfolio and participation dividends over time and depicting the 
same constellations for 2005 and 1980 (Tables 7, 8). 

Appendix 3: Summary statistics

This appendix depicts the summary statistics for the estimated samples in 
Tables 2, 3, 4, 5, 6, 9, 10, 11 and 12.

Table 2  Tax treaty withholding rates on portfolio dividends in the host country

Variables (1) WTR on host’ 
portfolio dividends

(2) WTR on host’ 
portfolio dividends

(3) WTR on host’ 
portfolio dividends

(4) WTR on host’ 
portfolio dividends

tieas_o 8.73e−05*** 0.000103***
(3.36e−05) (3.45e−05)

tieas_d 8.78e−05** 0.000101**
(3.89e−05) (4.03e−05)

gdp_o − 8.04e−17 2.80e−17
(2.34e−16) (2.36e−16)

gdp_d 5.05e−16* 6.11e−16**
(2.87e−16) (2.89e−16)

gdpcap_o 8.09e−08** 6.85e−08*
(3.82e−08) (3.86e−08)

gdpcap_d 5.76e−08 4.58e−08
(4.18e−08) (4.19e−08)

ln_gdp_o − 0.00187 − 0.000774
(0.00517) (0.00514)

ln_gdp_d − 0.00779 − 0.00670
(0.00508) (0.00506)

ln_gdpcap_o 0.00248 0.00242
(0.00534) (0.00533)

ln_gdpcap_d 0.00899* 0.00893*
(0.00526) (0.00525)

OECD_o − 0.00393 − 0.00357 − 0.00396 − 0.00347
(0.00242) (0.00242) (0.00242) (0.00242)

OECD_d − 0.00245 − 0.00210 − 0.00257 − 0.00210
(0.00234) (0.00234) (0.00233) (0.00234)

OECD_pair − 0.00396 − 0.00399 − 0.00396 − 0.00400
(0.00296) (0.00296) (0.00296) (0.00296)

EU_o − 0.00480** − 0.00442** − 0.00536** − 0.00503**
(0.00207) (0.00208) (0.00210) (0.00210)
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Table 2  (continued)

Variables (1) WTR on host’ 
portfolio dividends

(2) WTR on host’ 
portfolio dividends

(3) WTR on host’ 
portfolio dividends

(4) WTR on host’ 
portfolio dividends

EU_d − 0.00445** − 0.00410** − 0.00560*** − 0.00530**
(0.00206) (0.00207) (0.00209) (0.00209)

EU_pair 0.00411 0.00414 0.00411 0.00413
(0.00321) (0.00321) (0.00321) (0.00321)

taxhaven_o − 0.00657 − 0.00671 − 0.00638 − 0.00783
(0.0133) (0.0133) (0.0133) (0.0134)

taxhaven_d − 0.0110 − 0.0112 − 0.0107 − 0.0122
(0.0146) (0.0146) (0.0147) (0.0147)

taxhaven_pair − 0.00607 − 0.00607 − 0.00605 − 0.00605
(0.00654) (0.00654) (0.00654) (0.00654)

taxdividends_o − 0.00270 − 0.00159 − 0.00308 − 0.00147
(0.00373) (0.00381) (0.00367) (0.00376)

taxdividends_d 0.00272 0.00377 0.00228 0.00380
(0.00328) (0.00339) (0.00323) (0.00338)

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 33,310 33,310 33,310 33,310
R-squared 0.468 0.468 0.468 0.468

Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is the tax treaty withholding rate on portfolio dividends in the host countries

Table 3  Tax treaty withholding rates on participation dividends in the host country

Variables (1) WTR on host’ 
participation divi-
dends

(2) WTR on host’ 
participation divi-
dends

(3) WTR on host’ 
participation divi-
dends

(4) WTR on host’ 
participation 
dividends

tieas_o − 3.95e−05 − 2.35e−05
(3.25e−05) (3.52e−05)

tieas_d − 4.17e−05 − 2.93e−05
(3.77e−05) (3.96e−05)

gdp_o − 6.42e−16* − 6.91e−16**
(3.37e−16) (3.40e−16)

gdp_d − 1.93e−16 − 2.43e−16
(3.38e−16) (3.40e−16)

gdpcap_o − 9.79e−08** − 9.23e−08**
(4.07e−08) (3.98e−08)

gdpcap_d − 1.25e−07*** − 1.19e−07**
(4.69e−08) (4.66e−08)

ln_gdp_o 0.00705* 0.00680*
(0.00367) (0.00368)

ln_gdp_d 0.00393 0.00362
(0.00370) (0.00370)



911

1 3

Withholding tax rates on dividends: symmetries versus…

Table 3  (continued)

Variables (1) WTR on host’ 
participation divi-
dends

(2) WTR on host’ 
participation divi-
dends

(3) WTR on host’ 
participation divi-
dends

(4) WTR on host’ 
participation 
dividends

ln_gdpcap_o − 0.00507 − 0.00505
(0.00374) (0.00374)

ln_gdpcap_d − 0.00158 − 0.00157
(0.00382) (0.00381)

OECD_o 0.00191 0.00175 0.00224 0.00213
(0.00261) (0.00261) (0.00262) (0.00263)

OECD_d 0.00427* 0.00410* 0.00450* 0.00436*
(0.00230) (0.00231) (0.00231) (0.00232)

OECD_pair − 0.00682** − 0.00680** − 0.00680** − 0.00679**
(0.00334) (0.00334) (0.00334) (0.00334)

EU_o − 0.000201 − 0.000372 0.000393 0.000315
(0.00223) (0.00223) (0.00225) (0.00225)

EU_d − 1.83e−05 − 0.000185 0.000263 0.000181
(0.00223) (0.00223) (0.00225) (0.00225)

EU_pair − 0.00101 − 0.00102 − 0.00106 − 0.00106
(0.00369) (0.00369) (0.00369) (0.00369)

taxhaven_o 0.0137 0.0137 0.0101 0.0104
(0.0176) (0.0176) (0.0178) (0.0178)

taxhaven_d 0.0125 0.0126 0.00885 0.00927
(0.0190) (0.0190) (0.0192) (0.0192)

taxhaven_pair − 0.00124 − 0.00123 − 0.00124 − 0.00124
(0.00498) (0.00498) (0.00498) (0.00498)

taxdividends_o − 0.00889** − 0.00939** − 0.00741* − 0.00778**
(0.00383) (0.00387) (0.00378) (0.00377)

taxdividends_d − 0.00251 − 0.00301 − 0.000948 − 0.00138
(0.00256) (0.00265) (0.00254) (0.00263)

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 33,310 33,310 33,310 33,310
R-squared 0.453 0.453 0.453 0.453

Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; * p < 0.1
The dependent variable is the tax treaty withholding rate on participation dividends in the host countries
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Table 4  Spread between the WTRs on portfolio and participation dividends in the host country

Variables (1) Spread on part-
ner’s dividends

(2) Spread on part-
ner’s dividends

(3) Spread on part-
ner’s dividends

(4) Spread on 
partner’s divi-
dends

tieas_o 0.000127*** 0.000127***
(3.52e−05) (3.67e−05)

tieas_d 0.000130*** 0.000130***
(3.76e−05) (3.91e−05)

gdp_o 5.62e−16* 7.19e−16**
(3.39e−16) (3.36e−16)

gdp_d 6.99e−16** 8.54e−16**
(3.52e−16) (3.50e−16)

gdpcap_o 1.79e−07*** 1.61e−07***
(4.27e−08) (4.18e−08)

gdpcap_d 1.83e−07*** 1.65e−07***
(4.32e−08) (4.25e−08)

ln_gdp_o − 0.00892** − 0.00757*
(0.00411) (0.00409)

ln_gdp_d − 0.0117*** − 0.0103**
(0.00404) (0.00402)

ln_gdpcap_o 0.00755* 0.00747*
(0.00426) (0.00424)

ln_gdpcap_d 0.0106** 0.0105**
(0.00419) (0.00417)

OECD_o − 0.00584** − 0.00532** − 0.00620*** − 0.00560**
(0.00236) (0.00236) (0.00237) (0.00236)

OECD_d − 0.00672*** − 0.00620*** − 0.00707*** − 0.00647***
(0.00229) (0.00229) (0.00229) (0.00230)

OECD_pair 0.00286 0.00281 0.00284 0.00279
(0.00329) (0.00330) (0.00329) (0.00330)

EU_o − 0.00460** − 0.00405* − 0.00575*** − 0.00535**
(0.00214) (0.00215) (0.00215) (0.00215)

EU_d − 0.00443** − 0.00391* − 0.00586*** − 0.00549***
(0.00212) (0.00213) (0.00213) (0.00213)

EU_pair 0.00511 0.00516 0.00517 0.00520
(0.00373) (0.00373) (0.00373) (0.00373)

taxhaven_o − 0.0202 − 0.0204 − 0.0164 − 0.0182
(0.0131) (0.0131) (0.0133) (0.0132)

taxhaven_d − 0.0236* − 0.0238* − 0.0196 − 0.0214*
(0.0128) (0.0128) (0.0129) (0.0129)

taxhaven_pair − 0.00483 − 0.00483 − 0.00482 − 0.00481
(0.00526) (0.00527) (0.00527) (0.00527)

taxdividends_o 0.00619** 0.00780*** 0.00434 0.00631**
(0.00282) (0.00297) (0.00280) (0.00295)

taxdividends_d 0.00524* 0.00678** 0.00323 0.00518*
(0.00285) (0.00300) (0.00281) (0.00298)
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Table 4  (continued)

Variables (1) Spread on part-
ner’s dividends

(2) Spread on part-
ner’s dividends

(3) Spread on part-
ner’s dividends

(4) Spread on 
partner’s divi-
dends

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 33,310 33,310 33,310 33,310
R-squared 0.413 0.413 0.413 0.413

Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is the spread between the tax treaty WTR on portfolio and participation divi-
dends in the host countries
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Table 6  Spatial dependence of a spread between the withholding tax rates on portfolio and participation 
dividends

Variables (1) (2) (3) (4)
Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

target_lag 0.217*** 0.215*** 0.217*** 0.215***
(0.0260) (0.0262) (0.0260) (0.0262)

tieas_o 8.52e−05** 6.97e−05 8.15e−05** 7.93e−05
(3.46e−05) (4.85e−05) (3.54e−05) (4.99e−05)

tieas_d 0.000101*** 7.55e−05 9.48e−05** 9.50e−05*
(3.83e−05) (5.18e−05) (3.91e−05) (5.27e−05)

gdp_o 6.31e−16* 4.72e−16
(3.65e−16) (4.74e−16)

gdp_d 8.12e−16** 1.20e−15**
(3.91e−16) (5.82e−16)

gdpcap_o 1.33e−07*** 7.62e−08
(4.44e−08) (5.95e−08)

gdpcap_d 1.18e−07*** 1.13e−07**
(4.44e−08) (5.68e−08)

LNgdp_o − 0.00282 − 0.00488
(0.00504) (0.00715)

LNgdp_d − 0.00843** − 0.00738
(0.00417) (0.00603)

LNgdpcap_o 0.00189 0.00292
(0.00521) (0.00695)

LNgdpcap_d 0.00799* 0.00825
(0.00425) (0.00579)

OECD_o − 0.00588** − 0.00597** − 0.00619** − 0.00591**
(0.00257) (0.00262) (0.00258) (0.00263)

OECD_d − 0.00577** − 0.00608** − 0.00602** − 0.00609**
(0.00246) (0.00252) (0.00247) (0.00252)

OECD_pair 0.00221 0.00223 0.00219 0.00223
(0.00335) (0.00337) (0.00335) (0.00337)

EU_o − 0.00284 − 0.00287 − 0.00347 − 0.00303
(0.00237) (0.00245) (0.00237) (0.00244)

EU_d − 0.00313 − 0.00289 − 0.00428** − 0.00350
(0.00214) (0.00222) (0.00214) (0.00221)

EU_pair 0.00314 0.00318 0.00317 0.00318
(0.00372) (0.00374) (0.00372) (0.00374)

taxhaven_o – – – –
– – – –

taxhaven_d – – – –
– – – –

taxhaven_pair − 0.00406 − 0.00414 − 0.00407 − 0.00412
(0.00561) (0.00562) (0.00561) (0.00562)
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Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is the spread between the tax treaty withholding rate on portfolio and participa-
tion dividends in the host countries

Table 6  (continued)

Variables (1) (2) (3) (4)
Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

Spread of WTR on 
partner’s dividends

taxdividends_o 0.00607** 0.00423 0.00469 0.00293
(0.00309) (0.00341) (0.00308) (0.00344)

taxdividends_d 0.00396 0.00149 0.00247 0.000195
(0.00348) (0.00374) (0.00344) (0.00376)

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Source-region-year 

fixed effects
No Yes No Yes

Target-region-year 
fixed effects

No Yes No Yes

Observations 29,876 29,875 29,876 29,875
R-squared 0.428 0.428 0.428 0.428

Table 7  Constellations for the withholding tax rates on dividends in the double tax treaties in 2005

1. Uniform rates 2. Split rates both countries 3. Split rates one country
Equal rates: 90.1%
(a a) (a a)

Equal rates both rates: 
98.6%
(a b) (a b)

Uniform rate only in one 
country equals par�cipa�on 
rate in the other: 22.89%
(a a) (a b)

Equal rates 
only par�cipa�on: 0.19%
(a b) (a c)

Uniform rate only in one 
country equals por�olio 
rate in the other: 8.43%
(a a) (b a)

Different rates: 9.9%
(a a) (b b) with a b

Equal rates
only por�olio: 1.15%
(a b) (c b)

No equal rates: 68.68%
(a a) (b c)

No equal rates: 0.06%
(a b) (c d)
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Table 8  Constellations for the withholding tax rates on dividends in the double tax treaties in 1980

1. Uniform rates 2. Split rates both countries 3. Split rates one country 
Equal rates: 84.14% 
(a a) (a a)  

Equal rates both rates: 96% 
(a b) (a b) 

Uniform rate only in one 
country equals 
par�cipa�on rate in the 
other: 41.18% 
(a a) (a b) 

Equal rates  
only par�cipa�on: 0% 
(a b) (a c) 

Uniform rate only in one 
country equals por�olio 
rate in the other: 6.41% 
(a a) (b a) 

Different rates: 15.85%  
(a a) (b b) with a b 

Equal rates  
only por�olio: 2.7% 
(a b) (c b) 

No equal rates: 52.41% 
(a a) (b c) 

No equal rates: 1.3%  
(a b) (c d)   

Table 9  Summary statistics for Tables 2, 3 and 4

Variable Obs. Mean SD Min Max

WHT on host’ portfolio dividends 33,310 0.1240471 0.0515946 0 0.47
WHT on host’ participation dividends 33,310 0.0759778 0.0524172 0 0.47
Spread between the WTRs 33,310 0.0480694 0.0479371 0 0.2
gdp_o 33,310 8.88e + 11 1.96e + 12 8.47e + 08 1.62e + 13
gdp_d 33,310 8.76e + 11 1.94e + 12 8.47e + 08 1.62e + 13
gdpcap_o 33,310 24958.19 23308.1 162.8132 113738.7
gdpcap_d 33,310 24834.37 23201.15 162.8132 113738.7
OECD_o 33,310 0.4775743 0.4983006 0 1
OECD_d 33,310 0.4587211 0.4995043 0 1
OECD_pair 33,310 0.1959472 0.396934 0 1
EU_o 33,310 0.3666467 0.4818961 0 1
EU_d 33,310 0.3611828 0.4803506 0 1
EU_pair 33,310 0.1254278 0.3312083 0 1
taxhaven_o 33,310 0.1124887 0.3159716 0 1
taxhaven_d 33,310 0.1217352 0.3269847 0 1
taxhaven_pair 33,310 0.0167217 0.1282286 0 1
taxdividends_o 33,310 0.1411164 0.1091825 0 0.55
taxdividends_d 33,310 0.139616 0.109793 0 0.55
tieas_o 33,310 2.761693 6.920261 0 37
tieas_d 33,310 2.707926 6.856868 0 37
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Table 10  Summary statistics for Table 5 (1)

Variable Obs. Mean Std. Dev. Min Max

split 101,303 0.4744381 0.4993486 0 1
target_lag 101,303 0.2404886 0.271204 0 1
gdp_o 101,303 8.04e + 11 1.50e + 12 1.26e + 07 1.62e + 13
gdp_d 101,303 6.04e + 11 1.50e + 12 1.26e + 07 1.62e + 13
gdpcap_o 101,303 16168.46 17854.31 47.46514 113738.7
gdpcap_d 101,303 16168.5 17854.29 40.46514 113738.7
OECD_o 101,303 0.5384836 0.4985193 0 1
OECD_d 101,303 0.5253349 0.4993602 0 1
OECD_pair 101,303 0.2568729 0.4369109 0 1
EU_o 101,303 0.3119947 0.46331 0 1
EU_d 101,303 0.3119947 0.46331 0 1
EU_pair 101,303 0.0865917 0.2812372 0 1
taxhaven_o 101,303 0.1096216 0.3124191 0 1
taxhaven_d 101,303 0.1096315 0.3124314 0 1
taxhaven_pair 101,303 0.0125564 0.1113501 0 1
tieas_o 101,303 0.9322922 4.199315 0 37
tieas_d 101,303 0.9322922 4. 199315 0 37

Table 11  Summary statistics for Table 5 (1)–(4)

Variable Obs. Mean Std. Dev. Min Max

split 34,396 0.5597744 0.4964214 0 1
target_lag 34,396 0.3104911 0.2947316 0 1
gdp_o 34,396 8.79e + 11 1.96e + 12 8.47e + 08 1.62e + 13
gdp_d 34,396 8.79e + 11 1.96e + 12 8.47e + 08 1.62e + 13
gdpcap_o 34,396 24689.39 23141.99 162.8132 113738.7
gdpcap_d 34,396 24689.39 23140.99 162.8132 113738.7
OECD_o 34,396 0.4692215 0.4990584 0 1
OECD_d 34,396 0.4569136 0.4981473 0 1
OECD_pair 34,396 0.1926968 0.3944227 0 1
EU_o 34,396 0.3609141 0.4802726 0 1
EU_d 34,396 0.3609141 0.44802726 0 1
EU_pair 34,396 0.1243168 0.3299474 0 1
taxhaven_o 34,396 0.120421 0.3254579 0 1
taxhaven_d 34,396 0.120421 0. 3254579 0 1
taxhaven_pair 34,396 0.0178509 0.1324114 0 1
taxdividends_o 34,396 0.1390637 0.1099107 0 0.55
taxdividends_d 34,396 0.1390637 0. 1099107 0 0.55
tieas_o 34,396 2.698366 6.843898 0 37
tieas_d 34,396 2.698366 6.843898 0 37
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Table 12  Summary statistics for Table 5 (5)–(6)

Variable Obs. Mean Std. Dev. Min Max

split 33,676 0.5663974 0.4955791 0 1
target_lag 33,676 0.3155696 0.2947642 0 1
gdp_o 33,676 8.85e + 11 1.98e + 12 8.47e + 08 1.62e + 13
gdp_d 33,676 8.85e + 11 1.98e + 12 8.47e + 08 1.62e + 13
gdpcap_o 33,676 24835.53 23121.76 162.8132 113738.7
gdpcap_d 33,676 24835.53 23121.76 162.8132 113738.7
OECD_o 33,676 0.4723245 0.4992409 0 1
OECD_d 33,676 0.4597636 0.4983858 0 1
OECD_pair 33,676 0.1968167 0.3975985 0 1
EU_o 33,676 0.3633745 0.4809785 0 1
EU_d 33,676 0.3633745 0.4809785 0 1
EU_pair 33,676 0.1269747 0.3329496 0 1
taxhaven_o 33,676 0.1215703 0.3267937 0 1
taxhaven_d 33,676 0.1215703 0.3267937 0 1
taxhaven_pair 33,676 0.017995 0.132935 0 1
taxdividends_o 33,676 0.1387755 0.1099384 0 0.55
taxdividends_d 33,676 0.1387755 0.1099384 0 0.55
tieas_o 33,676 2.707685 6.860425 0 37
tieas_d 33,676 2.707685 6.860425 0 37
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Table 13  Tax treaty withholding 
rates on portfolio dividends in 
the host country with a different 
proxy

Variables (1) WTR on host’ 
portfolio dividends

(2) WTR on 
host’ portfolio 
dividends

tax_morale_o − 2.438*** − 1.663***
(0.310) (0.551)

tax_morale_d − 0.778 − 1.376*
(0.684) (0.778)

gdp_o − 1.64e−16
(2.36e−16)

gdp_d 3.53e−16
(2.89e−16)

gdpcap_o 1.37e−07***
(4.70e−08)

gdpcap_d 7.60e−08
(4.72e−08)

ln_gdp_o 0.0137*
(0.00744)

ln_gdp_d − 0.00875
(0.00577)

ln_gdpcap_o − 0.0132*
(0.00779)

ln_gdpcap_d 0.0100*
(0.00604)

OECD_o − 0.00475 − 0.00463
(0.00289) (0.00289)

OECD_d − 0.00306 − 0.00311
(0.00288) (0.00288)

OECD_pair − 0.00281 − 0.00281
(0.00322) (0.00322)

EU_o − 0.00505** − 0.00451**
(0.00212) (0.00214)

EU_d − 0.00500** − 0.00611***
(0.00210) (0.00209)

EU_pair 0.00621* 0.00622*
(0.00355) (0.00355)

taxhaven_o − 0.795*** − 0.546***
(0.0978) (0.176)

taxhaven_d − 0.265 − 0.458*
(0.218) (0.249)

taxhaven_pair 0.0127 0.0127
(0.00831) (0.00832)

taxdividends_o − 0.000739 − 0.00139
(0.00307) (0.00305)

taxdividends_d 0.000449 4.74e−05
(0.00360) (0.00357)
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Robust standard errors in parentheses are clustered by country-pair 
***p < 0.01;**p < 0.05; *p < 0.1
The dependent variable is the tax treaty withholding rate on portfolio 
dividends in the host countries

Table 13  (continued) Variables (1) WTR on host’ 
portfolio dividends

(2) WTR on 
host’ portfolio 
dividends

Time-fixed effects Yes Yes
Home-fixed effects Yes Yes
Host-fixed effects Yes Yes
Observations 20,773 20,773
R-squared 0.468 0.468
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Table 14  Split in the WTRs on dividends in the host country—robustness test with multi-rated treaty 
dummy as a dependent variable

Variables (1) Multi-rated 
treaty

(2) Multi-rated 
treaty

(3) Multi-rated 
treaty

(4) Multi-rated 
treaty

tieas_o 0.000821*** 0.000853***
(0.000303) (0.000310)

tieas_d 0.000969*** 0.00101***
(0.000324) (0.000332)

gdp_o 1.06e−14* 1.16e−14**
(5.68e−15) (5.71e−15)

gdp_d 1.27e−14** 1.38e−14**
(5.76e−15) (5.79e−15)

gdpcap_o 8.89e−07** 7.79e−07*
(4.01e−07) (4.00e−07)

gdpcap_d 9.36e−07** 7.99e−07*
(4.10e−07) (4.10e−07)

ln_gdp_o − 0.0982** − 0.0891*
(0.0484) (0.0481)

ln_gdp_d − 0.133*** − 0.123***
(0.0472) (0.0470)

ln_gdpcap_o 0.106** 0.105**
(0.0504) (0.0502)

ln_gdpcap_d 0.143*** 0.142***
(0.0491) (0.0489)

OECD_o − 0.0332 − 0.0300 − 0.0370 − 0.0331
(0.0244) (0.0244) (0.0244) (0.0244)

OECD_d − 0.0369 − 0.0328 − 0.0408* − 0.0361
(0.0236) (0.0236) (0.0236) (0.0236)

OECD_pair − 0.00895 − 0.00934 − 0.00901 − 0.00939
(0.0341) (0.0341) (0.0341) (0.0341)

EU_o − 0.0285 − 0.0251 − 0.0442* − 0.0416*
(0.0243) (0.0243) (0.0246) (0.0246)

EU_d − 0.0293 − 0.0255 − 0.0485** − 0.0456*
(0.0242) (0.0241) (0.0245) (0.0244)

EU_pair 0.00660 0.00691 0.00681 0.00702
(0.0370) (0.0370) (0.0370) (0.0370)

taxhaven_o − 0.202 − 0.204 − 0.190 − 0.202
(0.166) (0.166) (0.166) (0.166)

taxhaven_d − 0.240 − 0.241 − 0.225 − 0.239
(0.162) (0.162) (0.162) (0.162)

taxhaven_pair − 0.0613 − 0.0613 − 0.0611 − 0.0610
(0.0513) (0.0513) (0.0513) (0.0513)

taxdividends_o 0.0205 0.0304 0.0121 0.0250
(0.0281) (0.0289) (0.0277) (0.0286)

taxdividends_d 0.0150 0.0261 0.00483 0.0198
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Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is an indicator variable taking the value of 1 if the tax treaty is multi-rated

Table 14  (continued)

Variables (1) Multi-rated 
treaty

(2) Multi-rated 
treaty

(3) Multi-rated 
treaty

(4) Multi-rated 
treaty

(0.0274) (0.0284) (0.0270) (0.0281)
Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 34,412 34,412 34,412 34,412
R-squared 0.355 0.355 0.355 0.355
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Table 15  Spread between the WTRs on portfolio and participation dividends in the host country—
robustness test with portfolio dividends as a control variable

Variables (1) Spread on 
partner’s divi-
dends

(2) Spread on 
partner’s divi-
dends

(3) Spread on 
partner’s divi-
dends

(4) Spread on 
partner’s divi-
dends

tieas_o 0.0000879*** 0.0000806***
(0.0000296) (0.0000316)

tieas_d 0.0000904** 0.0000853**
(0.0000323) (0.0000339)

gdp_o 5.98e−16* 7.07e−16**
(3.17e−16) (3.17e−16)

gdp_d 4.73e−16 5.82e−16*
(3.15e−16) (3.14e−16)

gdpcap_o 1.43e−07*** 1.30e−07***
(3.73e−08) (3.62e−08)

gdpcap_d 1.57e−07*** 1.45e−07***
(3.98e−08) (3.92e−08)

ln_gdp_o − 0.0080868*** − 0.0072253**
(0.0029586) (0.0029606)

ln_gdp_d − 0.0082422*** − 0.0073349**
(0.002963) (0.0029542)

ln_gdpcap_o 0.064457** 0.0063926**
(0.0030427) (0.0030303)

ln_gdpcap_d 0.0065627** 0.0065196**
(0.0030634) (0.0030499)

OECD_o − 0.004092* − 0.00373** − 0.004433** − 0.0040521*
(0.0021639) (0.0021609) (0.0021728) (0.0021765)

OECD_d − 0.0056287*** − 0.0052649*** − 0.0059216*** − 0.0055286***
(0.0019801) (0.0019844) (0.0019879) (0.0019944)

OECD_pair 0.0046236 0.0045861 0.0046059 0.0045721*
(0.0029706) (0.0029716) (0.0029705) (0.0029714)

EU_o − 0.0024588 − 0.0020815 − 0.0033622* − 0.0031052
(0.0019263) (0.0019253) (0.001933) (0.0019287)

EU_d − 0.0024482 − 0.0020874 − 0.0033655* − 0.0031216
(0.001916) (0.0019137) (0.0019261) (0.0019209)

EU_pair 0.0032835 0.0033173 0.0033352 0.0033562
(0.0033505) (0.0033507) (0.0033503) (0.0033505)

taxhaven_o − 0.017301 − 0.0174465 − 0.0135961 − 0.0147303
(0.0137936) (0.0137995) (0.0139412) (0.0139422)

taxhaven_d − 0.0186708 − 0.0188389 − 0.0148022 − 0.0160191
(0.0141461) (0.0141483) (0.0142872) (0.0142794)

taxhaven_pair − 0.0021259 − 0.0021286 − 0.0021176 − 0.0021154
(0.0039782) (0.003982) (0.0039822) (0.0039856)

taxdividends_o 0.007395*** 0.0085098*** 0.0057079** 0.0069696**
(0.0027357) (0.0028209) (0.0027099) (0.0027685)
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Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is the spread between the tax treaty WTR on portfolio and participation divi-
dends in the host countries

Table 15  (continued)

Variables (1) Spread on 
partner’s divi-
dends

(2) Spread on 
partner’s divi-
dends

(3) Spread on 
partner’s divi-
dends

(4) Spread on 
partner’s divi-
dends

taxdividends_d 0.0040217* 0.0050994** 0.0022131 0.0034855
(0.0021826) (0.0022961) (0.0021637) (0.0022756)

dividends_portfolio_d 0.4457631*** 0.4455629*** 0.4458827*** 0.4456816***
(0.0225646) (0.0225597) (0.0225675) (0.0225643)

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 33,310 33,310 33,310 33,310
R-squared 0.535 0.535 0.535 0.535
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Table 16  Spread between the WTRs on portfolio and participation dividends in the host country—
robustness test with dividends as a control variable

Variables (1) Spread on 
partner’s divi-
dends

(2) Spread on 
partner’s divi-
dends

(3) Spread on 
partner’s divi-
dends

(4) Spread on 
partner’s divi-
dends

tieas_o 0.0001079*** 0.0001153***
(0.0000304) (0.000031)

tieas_d 0.0001096*** 0.0001163***
(0.0000333) (0.0000344)

gdp_o 2.55e−16 3.89e−16
(2.40e−16) (2.38e−16)

gdp_d 6.06e−16** 7.38e−16***
(2.75e−16) (2.74e−16)

gdpcap_o 1.32e−07*** 1.17e−07***
(3.51e−08) (3.50e−08)

gdpcap_d 1.23e−07*** 1.08e−07***
(3.55e−08) (3.52e−08)

ln_gdp_o − 0.0055506 − 0.0043219
(0.0042629) (0.0042353)

ln_gdp_d − 0.0098358** − 0.008592**
(0.0041717) (0.0041509)

ln_gdpcap_o 0.0051263 0.005059
(0.0044304) (0.0044096)

ln_gdpcap_d 0.009817** 0.0097465**
(0.0043349) (0.0043159)

OECD_o − 0.0049309** − 0.00373** − 0.005132** − 0.0045835**
(0.0020058) (0.0020001) (0.0020049) (0.0019981)

OECD_d − 0.0046832** − 0.0044845** − 0.0049148** − 0.0043813**
(0.0020119) (0.0020125) (0.0020112) (0.0020101)

OECD_pair 0.0003976 0.0004416 0.0004098 0.0004554
(0.0026659) (0.0026671) (0.0026658) (0.0026667)

EU_o − 0.0046941*** − 0.0042306** − 0.0055633*** − 0.0051982***
(0.0017906) (0.0017976) (0.001801) (0.0018036)

EU_d − 0.0044406** − 0.0040014** − 0.0057364*** − 0.0053994***
(0.0017727) (0.0017779) (0.0017828) (0.0017849)

EU_pair 0.0046335 0.0046738 0.0046622 0.0046905
(0.0029635) (0.0029626) (0.0029634) (0.0029626)

taxhaven_o − 0.013703 − 0.0138812 − 0.0116309 − 0.013257
(0.0098737) (0.0098677) (0.0099119) (0.0099017)

taxhaven_d − 0.0175985* − 0.0178015* − 0.0153587 − 0.0170126
(0.009842) (0.009829) (0.0098901) (0.0098806)

taxhaven_pair − 0.00542 − 0.0054218 − 0.0054067 − 0.005402
(0.0053568) (0.0053591) (0.0053601) (0.0053623)

taxdividends_o 0.0019443 0.0033119 0.0007936 0.0025932
(0.0026676) (0.0027909) (0.0026294) (0.0027803)
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Robust standard errors in parentheses are clustered by country-pair ***p < 0.01; **p < 0.05; *p < 0.1
The dependent variable is the spread between the tax treaty WTR on portfolio and participation divi-
dends in the host countries

Table 16  (continued)

Variables (1) Spread on 
partner’s divi-
dends

(2) Spread on 
partner’s divi-
dends

(3) Spread on 
partner’s divi-
dends

(4) Spread on 
partner’s divi-
dends

taxdividends_d 0.0040347 0.0053436* 0.0027776 0.0045186
(0.0027857) (0.0029082) (0.0027343) (0.0028934)

dividends_participation_d − 0.4778899*** − 0.4777832*** − 0.4780314*** − 0.477963***
(0.0206223) (0.0206153) (0.0206279) (0.0206188)

Time-fixed effects Yes Yes Yes Yes
Home-fixed effects Yes Yes Yes Yes
Host-fixed effects Yes Yes Yes Yes
Observations 33,310 33,310 33,310 33,310
R-squared 0.552 0.562 0.562 0.562
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Appendix 4: Robustness checks

The first part of the appendix reproduces Table  2, but uses another proxy for the 
extent to which countries are worried about tax avoidance and tax evasion is the tax 
morale variable from the World Values Survey (WVS 2015) that asks the question: 
“Do you justify cheating on taxes if you have the chance?” and takes the values 
between 1 (always) and 10 (never). The hypothesis is that countries, whose popula-
tion is more likely to cheat on their taxes, may be worried about tax avoidance and 
tax evasion and therefore have an interest in a high tax treaty withholding rate on 
portfolio dividends in the host country. The results in Table 13 remain unchanged, 
and one can confirm the hypothesis that countries with population having a low tax 
morale are expected to have an interest in a high treaty withholding tax rate on port-
folio dividends in the host country.

The second part of the appendix reproduces Table 4. However, the dependent var-
iable in Table 14 now is an indicator variable (multi-rated dummy), which takes the 
value of 1 if the treaty between home and host countries is multi-rated. The coeffi-
cients of the TIEAs remain statistically significant and positive. Further, the control 
variables are added to the estimation model—the withholding tax rate on portfolio 
dividends (in Table 15) and the withholding tax rate on participation dividends (in 
Table 16). One can see that the spread between the WTRs on portfolio and partici-
pation dividends increases with the WTR on portfolio dividends and decreases with 
the WTR on participation dividends.

The third part of the appendix reproduces Table 5. Table 17 excludes the target 
lag from the estimation in order to verify whether it derives the results for the coeffi-
cients on the TIEAs. Table 18 reproduces Table 5, while including only new treaties 
as separate observations. Despite the smaller sample, results remain unchanged.

The last part of the appendix with Table 19 reproduces Table 6, but includes only 
new treaties as separate observations. Despite the smaller sample, results remain 
unchanged.
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