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Abstract

This paper provides empirical evidence on the impact of tax treaties on offshore

holdings of U.S. equities and corporate debt. Over the past twenty years, the U.S.

government signed a number of bilateral treaties with tax havens in an effort to combat

international tax evasion. I show that these tax treaties had no significant effect on

the holdings of havens that signed a treaty, and had a positive effect on the holdings

of other havens. This shifting effect was driven by allocations of new asset holdings

and incomes towards other tax havens. My results highlight the limits imposed by the

bilateral nature of tax information sharing agreements and support a global drive for

the adoption of multilateral tax treaties.
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1 Introduction

Recent public disclosures of hidden assets held by wealthy individuals have put the spotlight

on the inner workings of tax havens. Usually, this attention materializes into a global push

for tax information exchange treaties that tax havens are pressured to sign. Despite these

efforts, there is little empirical evidence on the effectiveness of such treaties in curbing

tax evasion. In this paper, I investigate how investments in U.S. assets owned by agents

domiciled in tax havens respond to the adoption of tax treaties between the U.S. and these

tax havens. I answer this question by matching data on equity and debt holdings of havens

with data on timing of information sharing treaties between the U.S. tax authorities and

offshore financial centers (OFC).

I find that, despite the overall increase in the number of tax treaties the U.S. signed over

the past two decades, the amount of equity held in all tax havens kept growing steadily

during this time period. This result highlights the limits imposed by the bilateral nature of

the information exchange agreements, as tax evaders can choose to respond to new treaties

by transferring their wealth holdings to havens that don’t have treaties with the U.S., or

to havens that have treaties that proved hard to enforce. Indeed, the results of my panel

regressions show that when the U.S. signs a treaty with a tax haven, other havens record a

12 percent average increase in their equity holdings. A similar pattern is characteristic for

debt holdings of tax havens, albeit the size of the effect is somewhat smaller (9 percent).

These findings suggest that tax treaties with havens do not achieve their primary goal,

namely to decrease the amount of wealth held in the haven that adopts the information

exchange agreement. On the contrary, the shifts in investments that I document in this

paper take the form of new allocations being routed to other tax havens. Tax evaders seem

to keep their old holdings intact and relocate their new net asset purchases towards havens

other than the ones signing a treaty with the U.S. I show that this finding holds irrespective

of whether tax evaders are considered to be U.S. residents hiding U.S. assets abroad or

non-residents using OFC to invest in U.S. assets.
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I also find that the salience of events matters for the shifting patterns generated by tax

treaties. The date of adoption generates larger shifts in offshore investments than the date

of implementation. Interestingly, the treaty implementation announcement also leads to

statistically significant asset shifting, suggesting that tax dodgers are uncertain regarding

changes in detection probabilities brought about by new treaties even after the adoption

date of tax treaties has passed. I also show that there is variation in terms of the shifting

channel that I described above that depends on the type of financial instrument considered

by tax evaders. Short term forms of corporate and agency debt don’t seem to react to treaty

signings, suggesting that these financial assets are not an important part of a typical tax

dodger portfolio.

Aside from providing evidence on the effects of tax treaties on asset holdings of OFC, this

paper also studies how U.S.-sourced incomes reported by agents domiciled in tax havens

evolve around tax treaty signings. I use data on incomes from Form 1042S (Withholding

Tax Returns for U.S. Source Income of Foreign Persons) that withholding agents have to

submit to the Internal Revenue Service (IRS) to show that the shifting patterns described

above hold also in the case of incomes. These incomes are reported to the IRS and should

not react to changes in tax treaty statuses. My results suggest that the increased risk of

detection induced by treaty signing is an important concern even for tax dodgers who

reduce only a fraction of their tax bill by posing as foreigners and reporting income to

the IRS. Interestingly, shifting occurs on both the extensive and the intensive margin of

income reporting. I show that after a tax haven signs a treaty, other tax havens experience

an increase in both the number of forms submitted to the IRS and the value of reported

taxable income. When comparing different income sources, I find that income shifting

mainly takes the form of larger reported dividends, rents and royalties.

This paper adds to the literature on how tax treaties affect assets domiciled in tax

havens. Johannesen (2014), Johannesen and Zucman (2014) use data on bilateral bank

deposits for a set of tax havens and arrive at similar conclusions as in this paper, namely

that investors holding bank deposits in havens that sign tax treaties choose to relocate their

savings instead of repatriating them. Relative to these studies, I focus in my paper solely on
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the treaties signed by the U.S. with the universe of all tax havens and study how financial

assets other than bank deposits evolve after treaty signings. Unlike deposits, equity and

debt holdings tend to dominate the portfolios of wealthy individuals and are more prone

to tax evasion considerations. I show that equity and debt shifting takes the form of new

flows towards other havens that didn’t sign a treaty, and that tax treaties have no effect on

the holdings of havens signing these treaties.

Hanlon et al. (2014) exploit monthly estimates of cross-border investments for a sub-

panel of tax havens to study the question of how offshore investments react to changes in

the marginal U.S. tax rate. They also find the tax treaties lead to reductions in reported

asset holdings of tax havens that sign treaties. The differences in results between this paper

and the work of Hanlon et al. (2014) stem mainly from differences in the type of data used

in both papers. The cross-section of havens used by Hanlon et al. (2014) is comprised of

12 jurisdictions compared to 54 used in my study. Moreover, their panel data ends in 2008,

while the one I use in this study ends in 2018 and includes 6 more treaties with havens that

were signed during or after the recent financial crisis. Lastly, as pointed out by Bertaut and

Judson (2014), the monthly data on asset flows that is behind the holdings data used by

Hanlon et al. (2014) suffers from a ‘transactions bias’. This bias leads to inflated flows and

holdings of jurisdictions that intermediate a lot of short-term broker-dealer transactions, as

is the case of most tax havens in the monthly sample. The consolidated annual data on

asset holdings used in my paper does not suffer from this issue.

Kemme et al. (2017) use data on foreign portfolio holdings (FPI) of OECD countries to

test whether the OECD multilateral initiative on tax information exchange agreements with

tax havens has had any effect on tax evasion. Consistent with the results in this paper, they

find very limited evidence on the effectiveness of such information exchange initiatives

in curtailing tax evasion. However, due to lack of data in the IMF database, Kemme et al.

(2017) cannot estimate the full extent of shifting that occurs across tax havens, as their

sample of tax havens includes only half of the overall number and, crucially, their data is

not based on mandatory filings of offshore custodians, but rather on voluntary disclosures

at the country level.
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The paper also contributes to the growing literature on how tax havens operate and

on the economic costs/benefits that their jurisdiction entails (e.g. Hines and Rice, 1994;

Desai et al., 2006; Dharmapala and Hines, 2009; Hanlon and Slemrod, 2009; Desai and

Dharmapala, 2011; Beck et al., 2014; Hasan et al., 2014). In contrast to these papers, which

focus primarily on transactions of corporations domiciled in tax havens, this study focuses

on the effects of tax treaties on FPI of investors evading taxes. This paper is also related to

the literature documenting the link between regulatory arbitrage and international capital

flows. Houston et al. (2012) find that banks tend to transfer more resources to countries

with fewer regulatory hurdles, in line with the evidence on portfolio shifting provided in this

paper and with earlier evidence in Buch (2003). Coelho (2014) exploits the introduction of

financial transaction taxes in France and Italy and finds that financial transactions shifted

from one platform into others as a way of avoiding the additional tax burden brought about

by the tax changes.

Finally, this study provides empirical support for the theory described in Elsayyad

and Konrad (2012). Their model suggests that a multilateral tax treaty would have a

much greater effect on curtailing tax evasion, because it would limit asset relocations

to jurisdictions with fewer information exchange agreements. Ideally, this multilateral

agreement should also override local bank secrecy laws to further eradicate any possibility

of evading taxes. Lehmann et al. (2014) come to a similar conclusion based on a model

in which highly skilled individuals can minimize their tax bill by migrating to another

jurisdiction. The authors posit that a multinational information exchange agreement would

allow a country to levy all taxes on its citizens living abroad.

This paper proceeds as follows. Section 2 outlines the data on tax treaties, asset holdings

and reported incomes used in this paper. Section 3 describes the panel regression analysis

and its results. Section 4 shows that my benchmark results are robust to alternative

specifications of the econometric model. Section 5 presents tests of the identification

strategy that reinforce the existence of a causal relationship between treaty adoption and

FPI shifting. Section 6 concludes this paper.
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2 Data

In this paper, I combine data on tax treaties with data on U.S. asset holdings and U.S.-source

incomes of tax havens from three distinct sources.

The data on tax treaties is sourced from the Exchange of Tax Information Portal. This

dataset is maintained by the Organization for Economic Co-operation and Development

(OECD) and provides extensive information on tax treaties across a large set of countries.

Using the information on the Portal, I can clearly distinguish between the different types of

tax treaties that countries can sign. Each of these types comes with a different set of rules

regarding the immediacy of exchange of tax records and the amount of information that

can be provided during an exchange.1

The most common type of tax treaty signed between two countries involves exchanging

information based on double tax conventions (DTC). This format of tax treaty works fairly

well for pairs of countries that do not have bank secrecy laws. However, in the case of

tax havens, most of the DTC that these jurisdictions have signed have a limited impact

on disclosure, since these treaties do not override local bank secrecy laws. Another type

of tax treaty recorded on the Portal is the Tax Information Exchange Agreement (TIEA).2

These agreements were introduced in 2002 and are considered to be a more flexible version

of the DTC, since countries that sign a TIEA can exchange information without actually

committing to collect any taxes if such a need were to arise. Despite its flexibility, this type

1In this paper, I do not explore the effects of the Foreign Account Tax Compliance Act (FATCA) passed by
the U.S. Congress in 2010. This law requires foreign financial institutions to identify and report on accounts
of U.S. citizens to the IRS, or risk paying hefty penalties otherwise. The FATCA information exchange system
was implemented in 2014, but the IRS has yet to release public data on offshore accounts and the compliance
patterns of financial institutions based in tax havens. It is not clear at this point whether foreign financial
institutions are fully complying with the regulation as the U.S. has failed to deliver on promised reciprocity
to partnering tax jurisdictions.

2Keen and Ligthart (2006) provide an excellent summary of issues related to information sharing and
the adoption/implementation of tax treaties. Bacchetta and Espinosa (2000), Eggert and Kolmar (2002),
and Huizinga and Nielsen (2003) propose theories describing the usefulness of tax information agreements
and detailing possible explanations for why these agreements are not adopted/implemented. Bilicka and
Fuest (2014) investigate empirically which countries tax havens sign TIEAs with and find that foreign direct
investment is a strong predictor of TIEA adoption. They also accentuate that an average tax haven has
TIEAs with only half of their top five economic partner countries, underlining that there is more space for
improvement in terms of TIEA coverage of tax havens.
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of treaty does not overrule the bank secrecy laws either, and hence can be as ineffective

as the DTC. To fight against this discrepancy, some of the DTC and the TIEAs have been

recently augmented by paragraphs that explicitly override any provisions regarding bank

secrecy in domestic laws. Using data from the Portal, I can unambiguously distinguish

between tax treaties based on DTC or TIEA, and between treaties that contain clauses

overriding the bank secrecy laws or not.3

Special attention on the Portal is also given to the timing of tax treaties. Both the date

when a tax treaty has been signed and the date when it entered into force are explicitly

recorded by the OECD. This feature of the data allows me to clearly distinguish between the

two events and to analyze the importance of each event.4 Another important feature of the

OECD data on tax treaties is that it includes information on the incidence of bilateral tax

treaties between each and every tax haven and the U.S. Having data on all tax havens allows

me to address concerns regarding a potential sampling bias of my estimation results.5

The data on portfolio holdings of tax havens are taken from the Treasury International

Capital (TIC) reporting system maintained by the U.S. Department of the Treasury. This is

the best available dataset on bilateral portfolio holdings, since it contains detailed data on

transactions and aggregate holdings of U.S. equities, corporate bonds, agency securities

and Treasuries. The FPI data on equities includes the holdings of individuals and private

entities that don’t own more than 10 percent of the voting stock. Hence, the data excludes

U.S. companies that move their residence to a tax haven and repurchase their own shares

in the U.S.-based entity, in order to benefit from a lower tax environment. The FPI data also

excludes cross-border intra-holding loans and the income earned on these investments.

All the records reported to the U.S. Department of the Treasury are based on mandatory

surveys filed by banks and other depository institutions, securities brokers and dealers, end-

3In a previous version of this paper (Gorea, 2017), I showed that the adoption of treaties overriding bank
secrecy has, as expected, a larger effect on the asset holdings of tax havens.

4In this text, I use the words adopted and signed interchangeably to describe the event of an OFC signing a
treaty with the U.S. I adhere to a similar convention in instances when a treaty which enters into force is
considered, namely I use the words implement and enforce as synonyms.

5Due to data limitations in the monthly TIC data, Hanlon et al. (2014) consider only 12 tax havens in
their study. I circumvent this issue by using more recent annual data that encompasses the universe of tax
havens which helps me avoid the sampling bias issue.
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investors, security issuers, and nonfinancial institutions that operate in the U.S. and have

cross-border transactions of at least $50 million per month. A consequence of limitations

in reporting done by custodial banks is that it is impossible to clearly state using the TIC

data who the owners of the U.S. assets are (U.S. resident vs non-resident investors). This

distinction is relevant when quantifying the importance of tax treaties signed between the

U.S. and tax havens especially if non-resident investors represent a large fraction of the

U.S. asset holdings domiciled in a given tax haven. However this issue is inconsequential

for the analysis in this paper because non-resident investors that hold U.S. assets via tax

havens are also subject to some U.S. taxes. More specifically, dividend income that they

receive from US equity holdings is taxable, while capital gains and interest income are not.

This implies that non-resident investors are also likely to react to tax treaties if they hold

dividend-issuing equity in obscure accounts domiciled in tax havens.6

The TIC data comes at an annual frequency, between 1974 and 2018. The coverage in

the annual data is unbalanced in the early years, as a significant number of countries were

not covered prior to 1989. In order to exclude observations with insufficient data, I focus

only on annual data between 2002 and 2018 in this study. This also allows me to increase

the precision of my estimates by the avoiding sampling bias, since, during this time period,

I observe the asset holdings of each tax haven in the universe of tax havens.7

The list of jurisdictions that are considered tax havens comes from Table 1 in IMF

(2000). In order to be included on the IMF list, countries/territories “have to provide some

or all of the following services: low or zero taxation; moderate or light financial regulation;

6Aside from being liable for some US-source income taxes, there is another channel that might explain
why non-resident investors will respond less, but still significantly, to tax treaties. It relates to the probability
of being detected and the ensuing cost of tax evasion. Foreign investors that evade their home taxes by
holding US assets in tax havens will face a somewhat higher chance of detection by home authorities once
the US signs a treaty with their tax haven. Once a treaty is adopted, the US can subsequently obtain account
information on the behalf of its foreign partners (i.e., home tax authorities of foreign investors) under its
existing transnational partnerships (e.g., under the joint arrangements of the Global Forum on Transparency
and Exchange of Information for Tax Purposes). Hence, even a small increase in the chance of detection
could influence some foreign tax evaders to shift their holdings to non-compliant tax havens.

7The downside of focusing only on this time period is that tax treaties signed before 2002 are left out of
my final annual dataset. However, most of the data that is left out comes at a five-year frequency prior to
2002. Using such infrequent observations would incapacitate the analysis that follows, since changes in FPI
might be driven by business cycles and other slow moving factors at a five-year frequency.
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banking secrecy and anonymity”. I exclude the U.S. from this list as it’s currently impossible

to determine the amount of assets held in its onshore tax havens (i.e., Delaware, Florida,

Nevada, and Wyoming), as well as its offshore havens for which no data is reported in the

TIC system (i.e., Guam, Mariana Islands, Micronesia and Puerto Rico). Aside from the lack

of data issue, Delaware and other onshore tax havens are primarily used as tax shelters by

corporations for their intangible assets. This is a form of legal tax avoidance that exploits

differences in tax rates across U.S. states. In this paper, I focus only on issues related to

illegal tax evasion. Furthermore, US federal tax authorities have full legal authority to

investigate any individual/company domiciled in Delaware (or other tax haven jurisdictions

that belong to the U.S.) that is suspected of tax fraud, which makes tax evasion via U.S. tax

havens infinitely costly compared to the options offered by offshore tax havens where IRS

has no or limited oversight. I also exclude the City of London and the Japanese Offshore

Market due to the lack of differentiation between the holdings of the country (the U.K. and

Japan) and the respective city/jurisdiction in the TIC data.8

Table 1 lists all the tax havens that I consider in this study, along with some information

regarding the type of tax treaty (DTC vs. TIEA), the year of adoption and implementation

of each treaty. I use in my analysis annual FPI data for 54 tax havens. Almost half of all the

tax havens have no information exchange treaty with the U.S. (23 jurisdictions). At the

same time, there are 20 instances of TIEA signed with the U.S. As expected, the stricter type

of tax treaties - the double tax convention - has little popularity with the tax havens (only

11 jurisdictions have signed such a treaty). Another interesting feature of the data that can

be observed in Table 1 is that most of the treaties have been signed during two periods:

2001-2003 and 2008-2009. This should come as no surprise, since it emphasizes the fact

that in times of crisis OECD countries tend to launch highly publicized crackdowns on tax

havens. Most of the time, tax havens are implicitly forced into signing an information

exchange treaty under the threat of economic sanctions.9

8I drop Tahiti (France), Campione (Italy) and Madeira (Portugal) due to the same reason.
9A notable recent example of such crackdowns is the 2009 Group of 20 (G20) initiative on tax havens.

The initiative claimed that the G20 countries would consider various sanctions against tax havens if these
jurisdictions failed to abolish their bank secrecy laws. G20 (2009) summarizes the resolutions approved
during the G20 summit in London.
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As Table 1 highlights, the adoption of treaties is not necessarily the only prerequisite

to success. By comparing Columns (4) and (5), it can be noted that it takes on average

about two years between the time when a treaty has been adopted and the time of its

enforcement. This relatively long period of adjustment is a boon for tax evaders, as they

can easily accommodate to the new tax laws by shifting the ownership rights or their

new holdings to another tax haven, thus hindering the efficiency of information exchange

treaties. In what follows, I use all these features of the dataset to identify the exact impact

that tax treaties can have on shifts in the FPI of tax havens.

Aside from information on asset holdings, I also employ data on U.S.-sourced income

declared by entities (individuals and corporations) domiciled in tax havens. This data is

reported to the IRS by withholding agents who pay U.S.-source income to nonresident aliens

or other foreign persons and are required to report this income on Form 1042-S, Foreign

Persons’ U.S.-Source Income Subject to Withholding. Column (3) of Table 1 highlights

which tax havens are included in the IRS data (33 out of 54 tax havens report U.S.-source

income). This income is taxed at a flat rate of 30 percent, but the tax burden is most of

time reduced by an income tax treaty or statutory exemption. Income that is exempt from

taxation because of a tax treaty or certain other exemptions must still be reported. I use

this data to test whether non-compliant tax havens report more U.S. source income after

other tax havens sign treaties with the U.S. Another useful feature of this data is that it

reports a detailed breakdown of incomes by type (i.e., interest, dividends, rents, royalties,

and personal services) and by legal entity (individuals vs. corporations). This allows me to

test which entities and what type of incomes respond most to tax treaties.
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3 Results

This section presents the main implications of the adoption of tax treaties between the

U.S. and various tax havens. First, I discuss the aggregate evolution of equity FPI of tax

havens and relate it to the adoption of tax treaties. Second, I exploit the features of the

dataset described in the previous section in order to thoroughly assess whether treaties

have a statistically significant effect on asset holdings of tax havens. I also document how

reported taxable incomes vary when OFC sign tax treaties with the U.S.

3.1 Aggregate Evidence

Concerns about tax evasion arise especially during episodes when fiscal authorities have

trouble maintaining a constant stream of revenues due to a reduction in economic activity.

The common response from countries is to ramp up their pressure on tax havens and force

them to sign tax treaties. Despite these efforts, there is little evidence that tax treaties have

a discouraging effect on tax evasion.

Indeed, as Figure 1 shows, the total amount of equity held in tax havens has increased

steadily over the last two decades.10 In 2002, the amount of U.S. equity FPI held by all tax

havens was valued at about half a trillion U.S. Dollars, whereas in 2018 their holdings were

valued at 3.5 trillion U.S. Dollars. In the same period of time, 9 new information exchange

agreements between the U.S. government and various tax havens were signed, bringing

the total number of such agreements to 31 as of the end of 2018.

Figure 1 shows that over the last two decades equity FPI of tax havens decreased

significantly on a year-over-year basis solely during the last financial crisis (shaded area in

the chart). This might indicate that the decrease was a consequence of a sharp drop in the

valuation of U.S. equities, rather than a decrease in the overall number of U.S. equities held

by tax havens stemming from the adoption of five new tax treaties that occurred during
10I focus only on the last two decades because this is the time period when data on all tax havens are

available. Using TIC data prior to 2002 would significantly reduce the cross-section of tax havens. As a
consequence, the measure of total equity FPI would severely underestimate the actual asset holdings domiciled
in tax havens.
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the crisis. I address this issue in the next section by stripping out the valuation effects from

equity holdings and show that tax treaties have no significant effect on equity holdings

other than a shifting effect on new holdings that occurs to the benefit of other tax havens.

3.2 Regression-based Evidence

In what follows, I exploit the cross-sectional dimension of my dataset in order to narrow

down the effects that tax treaties had on the asset holdings of tax havens. I distinguish be-

tween the effects of tax treaties on the havens that signed or implemented new information

exchange agreements (Treaty group) and on the havens that abstained from doing so (No

treaty group). I then estimate the effects of tax treaties on shifts in equity FPI using a panel

regression approach and the following linear model:

log(F P Ii t) = α+ βTreat yi t + θCoverage j t +ηTreat yi t · Coverage j t +λi + εi t , (1)

where F P Ii t is the amount of U.S. equity or debt held by tax haven i in period t. The

time period is a year, unless specified otherwise in the tables below. Treat yi t is a dummy

variable that takes the value of 1 if a treaty between the U.S. and tax haven i has been

signed as of time period t.11 Coverage j t counts the number of U.S. treaties signed with

tax havens j other than tax haven i as of period t. I construct this variable by counting

the number of treaties that are signed as of period t except for havens that signed a treaty

in period t (i.e., Coverage j t =
∑

j∈I | j 6=i Treat y j t). The main coefficient of interest in this

study is θ , since it reports by how much the FPI of a haven would change when another

haven signs a treaty. This is the measure of shifting occurring at the point in time when

treaties are signed to the benefit of other havens.12 η is the estimate for the interaction

11I construct the Treat yi t dummy based on the TIC reporting dates that occur on June 30 each year.
Treaties signed after this date, but in the same year, are also considered to influence the holdings reported in
the TIC data as of June 30 of each year. This ensures that any anticipation effects are duly accounted for.
Regressions results don’t change significantly when the Treat yi t dummy is based on dates alone, without
counting treaties signed in the future months of the same year.

12This linear regression model is similar to a difference-in-differences estimation where the treatment
group are the havens that sign a treaty, while the control group are the havens that don’t have a treaty signed
as of year t. I discuss in Section 4 the implications of alternative model specifications.
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term between the Treat y and Coverage variables, while λi captures the U.S.-haven fixed

effects.

Table 2 presents summary statistics for the two data sets used in this study. Panel A

shows information from the TIC data set. The average equity FPI across the set of tax

havens described in Table 1 is about 33 billion U.S. dollars. The Min-Max values in Columns

(4) and (8) of Table 2 highlight the degree of heterogeneity in OFC holdings of U.S. equities,

with some havens holding close to no equity while others (i.e., Cayman Islands) holding as

much as 1 trillion dollars of equity. About half of the observations are assigned a treaty

status in the TIC data, with an average treaty coverage of 26.67. About a third of all tax

havens in the sample are Caribbean states. The average long-term corporate debt is 23

billion, while the average treasury debt is 12.7 billion. Long-term holdings of agency debt

and all forms of short-term debt are on average below 5 billion dollars in value. Panel

B reports statistics for the IRS data. The average total number of forms submitted by

non-resident aliens in the sample is equal to about 25 thousand. Individuals are responsible

for the majority of this count, with an average number of forms coming from individuals at

14 thousands in the sample of countries used in this study.13 While corporations submitted

fewer forms on average, they accounted for the bulk of self-reported U.S.-sourced income

(with an average of about 5.2 billion per haven-year). As a consequence, corporations also

reported significantly more average tax withheld than individuals (112 million vs. 7 million,

per haven-year). Table 2 also reports summary statistics for the breakdown of U.S.-sourced

income by type. Most of the reported income takes the form of interest payments, followed

by dividend payments, rents and royalties, and payments for personal services. Across all

of these categories, incomes reported by corporations are larger on average than incomes

reported by individuals domiciled in tax havens.

Table 3 summarizes the results of regression 1 for the case when log equity FPI is

considered as the dependent variable. Column (1) presents the results for the specification

in which equity FPI of a tax haven are regressed solely on the treaty dummy and haven fixed

13Note that the total numbers include forms submitted by legal entities other than corporations and
individuals, such as qualified intermediary pools.
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effects. The coefficient on the treaty dummy is positive, but statistically insignificant at the

10%, suggesting that signing treaties does not help reduce the amount of equity held by tax

havens. Column (2) of Table 3 adds the Coverage variable to the previous specification.

As Column (2) shows, an additional treaty signed by the U.S. with a tax haven is associated

with a statistically significant increase in the equity FPI of other havens, irrespective of

whether they are compliant or not. To find which havens are affected the most by shifting, I

add to the regression the interaction term between the Treat yi t dummy and the Coverage

variable. Results in Column (3) suggest that shifting in equity FPI occurs to the benefit of

havens that have no treaty signed as of period t (i.e. for which Treat yi t = 0), but only

slightly so because the coefficient on the interaction terms is not statistically significant,

albeit being negative. A treaty signed by another tax haven increases the equity holdings

of both compliant and non-compliant tax havens by about 12%.

As mentioned earlier, some of the U.S. asset holdings reported in the TIC data will be

held by foreign investors. The tax evasion optimization problem of these investors differs

from the one of the U.S. residents domiciled in the same tax haven in terms of detection

probabilities and tax liabilities that each of these two types of investors face (US residents vs.

non-residents). The detection probability for foreign tax evaders may increase only slightly

after their tax haven signs a treaty with the U.S., because the IRS can choose to demand

tax information on behalf of other governments under its tax enforcement partnership

programs (e.g., under the joint arrangements of the Global Forum on Transparency and

Exchange of Information for Tax Purposes). Furthermore, non-resident investors are also

subject only to some U.S. taxes, as dividend income that they receive from U.S.-originated

equity holdings is taxable while capital gains and interest income are not. These two issues

imply that my estimation results in Column (3) are going to be downward biased because

non-resident investors are less likely to react in a significant way to tax treaties.

I test the downward bias of my results induced by foreign investors by using variation

in the geographic proximity to the US of tax havens. Due to geographic and logistical

constraints, tax havens in the Caribbean region are more likely to host a larger share

of US investors than other tax havens. In columns (4) and (5) of Table 3, I show that
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the downward bias introduced by foreign investors is not considerable enough to alter

my benchmark results. In Column (4), I report the estimation results for the baseline

regression when only Non-Caribbean tax havens are considered. I find that my conclusions

for the benchmark regression hold even for this sub-sample. The coefficient for coverage is

only 1 percentage point lower than the benchmark result in Column (3), which implies

that foreign investors holding U.S. equity adjust in accordingly even when the detection

probability increases for them ever so slightly. As expected, results for the Caribbean sample

reported in Column (5) show that U.S. residents might respond by shifting more equity

holdings towards other Caribbean havens when treaties with certain Caribbean tax havens

are signed. The coefficient on the Coverage variable is about 2 percentage points higher

for this sub-sample of tax havens relative to the benchmark results.

Another issue with the TIC data is that it doesn’t distinguish between valuation effects

and asset flows. The observed equity holdings are a mixture of both. Hence, the difference

across years in the equity holdings of a tax haven can come from any or both of the following:

(a) an increase/decrease in the equity value, (b) and inflow/outflow of resources into/out

of equity domiciled in the tax haven. I address this "valuation vs. flows" issue by stripping

out valuation effects from the observed equity holdings of each tax haven. The implicit

assumption used when applying this procedure is that the annual return on the S&P 500

Composite Index is a relevant representation of the returns on equity holdings of tax havens.

Column (6) of Table 3 reports the results of the baseline regression, when the dependent

variable is adjusted by the annual change in the S&P 500 returns.14 Any change in the

dependent variable can now be attributed to net flows in asset holdings. The estimation

results for this specification confirm the benchmark results, as the coefficient for Coverage

in Column (6) is very close to the one in Column (3). Similarly, the interaction term

between Treat y and Coverage is insignificant, albeit being 1 percentage point lower.

14More specifically, I compute annual changes in the S&P 500 Composite Index based on Robert Shiller’s
data. I use end-of-June data on returns instead of end-of-December in order to correspond to the TIC reporting
standards. After computing these returns (rt,t−1), I sequentially update the equity holdings by subtracting
out the valuation effects that occur between years from observed holdings: ˜F P I t = F P It − ˜F P I t−1 ∗ rt,t−1,
where ˜F P I2002 = F P I2002.
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Lastly, I analyze the implications of the difference in salience between two events: the

date at which a treaty is signed and the date at which the treaty enters into force. In

Column (7), I use the date when the treaty is enforced to construct the Treaty dummy and

the Coverage variable. My results suggest that the implementation of a treaty has similar

effects on changes in equity FPI of tax havens as the adoption of a treaty. Havens with an

implemented treaty decrease their equity FPI (thought the coefficients are still statistically

insignificant), while other havens than the ones that signed a treaty seem to benefit from

shifts in holdings irrespective of whether they have a treaty with the U.S. or not. Comparing

the results in Columns (3) and (7), I find that larger shifts occur when a treaty is signed as

opposed to enforced. Hence, the event of signing a treaty seems to be more salient in terms

of the shifting behavior than the event of a treaty being implemented. Interestingly, the

statistical significance of results in Column (7) suggests that some investors take time to

internalize the effects of tax treaties on their holdings. Uncertainty regarding the change in

detection probability brought about by the new tax treaty is a possible explanation for why

investors choose to shift their new holdings only after the implementation stage begins.

Similar shifting effects can be observed when log debt FPI is considered as the dependent

variable. The TIC system data distinguishes between different types of debt instruments

according to their origination and duration. Table 4 reports the estimation results for all

the types of debt included in the TIC system. As in the case of equity FPI, the effect of treaty

signing on debt holdings of jurisdictions that signed the treaty is insignificant for all types

of debt instruments. The adoption of a treaty with the U.S seems to benefit primarily other

havens. The shifting effects are most significant in the case of long term corporate debt,

long term treasury debt and short term treasury debt (Columns 2,3 and 6 ). An additional

treaty signed by the U.S. with another tax haven increases the long term corporate debt

holdings of other tax havens by 8.68 percent, compared to 12 percent in the case of equity

holdings. As in the case of the equity holdings, I attribute this shifting behavior to net

changes in new bond holdings originated in other tax havens that didn’t sign the treaty.15

15Most debt instruments don’t change in value during their lifecycle and are traded over the counter.
This makes adjusting for valuation effects extremely difficult and allows me to attribute any change in debt
holdings across years to net flows of debt instruments into/out of a given tax haven.
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Interestingly, short term forms of corporate and agency debt (Columns 5 and 7) don’t seem

to react to treaty signing in any significant way, suggesting that these financial instruments

are generally less used by tax evaders. Furthermore, new long term agency debt holdings

seem to flow into compliant tax havens when new treaties are signed, though results are

significant only at the 10 percent level (Column 4). Overall, the size of the effects in the

case of debt FPI is somewhat lower than the one for equity FPI.

3.2.1 IRS data

U.S. tax evaders can set up foreign corporations in tax havens and disguise their holdings

of U.S. assets as belonging to foreign investors. This practice is known in the literature

as round-tripping. It helps tax evaders minimize their tax bill because foreign entities get

preferential treatment of U.S.-source income under the U.S. tax code. Once the individuals

decide to opt for this form of tax evasion, changes in the tax treaty status of their host

jurisdiction will affect the risk of detection that these individuals face when disguising as

foreigners. As a consequence, evaders may react to new tax treaties by reporting more

U.S.-source income in havens that have no treaty with the U.S. In this section, I show that

incomes follow the same shifting patterns as asset holdings when tax treaties are signed with

other havens, irrespective of whether havens have a treaty or not. I test this income shifting

hypothesis using IRS data on Foreign Persons’ U.S.-Source Income Subject to Withholding

(Form 1042-S).16 These income sources are taxed by the U.S., and presumably should not

react to changes in tax treaties if held by non-evaders, since these persons and entities

should have nothing to fear under the new treaty.

Figure 2 plots the aggregate trends observed in this data between 1995 and 2016. The

red line stands for the total number of treaties signed by all tax havens with the U.S. during

this time period. Despite the continuous increase in the number of treaties with tax havens,

foreign legal entities domiciled in tax havens have submitted an increasingly higher number

16It is important to note that the IRS collects this data from qualified intermediaries and does not allow for
self-reporting of income by foreigners. This minimizes the self-reporting bias and measurement error that
may plague incomes reported directly by round-tripping tax evaders.
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of tax returns over the past twenty years, going from 200 thousands forms in 1995 to

more than 1.2 million in 2016 (Figure 2a).17 The total U.S. income reported to the IRS

has increased nearly tenfold during this time period (Figure 2b), while total tax withheld

grew similarly (Figure 2c), but was in relative terms only a small fraction of total reported

income. This evidence is in line with the preferential tax treatment of foreign investors

described above.

Next, I use the benchmark model in Equation 1 to test how tax treaties influence the

incomes and number of forms reported in the IRS data. Table 5 presents the results for

aggregate values, and for two types of agents reporting taxable income: individuals and

corporations.18,19 Panel A shows that the number of forms submitted by recipients domiciled

in other tax havens increases after a tax haven sign a treaty with the U.S. Individuals shift

their holdings by more than corporations: a treaty signed by a tax haven increases the

number of 1042S forms submitted by individuals in other tax havens by 7%, compared

to 5% in the case of corporations. Results don’t differ statistically based on whether other

tax havens have a treaty with the U.S. or not (though economically individuals seem to

shift relatively more to other havens that have no treaty with the U.S.). In line with these

results, tax havens report more U.S.-source income in periods when another tax haven

signs a treaty with the U.S. (Panel B). Corporations report more income than individuals,

despite submitting fewer forms (Panel A). This suggests that there may be differences in

the intensive vs. extensive margin of income reporting that tax evaders face, depending

on the legal form they choose for their tax dodging schemes. Corporations are inclined

to submit fewer forms but with larger reported income, while individuals seem to react

in the opposite way to tax treaties signed by the U.S. Lastly, as Panel C shows, income

shifting leads to more tax withheld in other tax havens. The coefficients on Coverage are

smaller than the ones in Panel B which implies that the income shifting also reduces the tax

17Total values from the IRS data that are plotted in Figure 2 are sums across all havens that are reported in
the IRS data. See Column (3) of Table 1 for a full list of havens that are included in this data set.

18Other forms of recipient types (e.g., partnerships, trusts, qualified intermediary pools, etc.) constitute a
small fraction of the total number of forms, reported income and tax withheld. The IRS does not distinguish
between these entities, but does add their forms, incomes and taxes to the aggregate numbers reported for
each tax haven.

19All regressions in this and the following table (Table 6) include haven fixed effects.
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burden that tax evaders face. Hence, the shifting effect seems to be a combination of two

factors: (i) search for less transparent tax havens or havens where uncertainty about treaty

enforcement has been realized, (ii) search for possibility to claim lower withholding taxes.

Interestingly, the coefficient on the Treat y dummy is negative across the board in Panel C

and significant at the 10% level in the case of corporations. This suggests that treaties do

have a somewhat negative first order effect on tax collections in the case of all tax havens

signing a treaty.

Results in Panel B of Table 5 introduced the income shifting effects of tax treaties without

clarifying which sources of income are more prone to being shifted. In Table 6, I report

how different sources of reported income react to treaty signings. Panel A, shows that

interest income is less prone to shifting than aggregate income. A treaty signed by another

haven leads to a 6% increase in interest income reported by tax havens, compared to a

12% increase in total income (Panel B of Table 5). Furthermore, results for individuals

and corporations suggests that shifts in interest income are mainly due to other agents

(partnerships, trusts, etc.). This result is not surprising given the long-standing U.S. tradition

of exempting interest income received by non-resident aliens from taxation. Other sources

of taxable income seem to drive the shifting effects. Panel B of Table 6 shows that dividend

income reported by agents domiciled in tax havens increases by 14% for each additional

treaty that the U.S. signs with other tax havens. Even larger shifting effects are recorded in

the case of rents and royalties (Panel C), with corporations reporting around 20% more

rents and royalties in tax havens after another haven signs a treaty. Personal service income

follows a similar pattern (Panel D).20

In this subsection, I used IRS data on Foreign Persons’ U.S.-Source Income Subject to

Withholding (Form 1042-S) to show that treaty adoption leads to income shifting in the

panel of tax havens. Shifting works across both the intensive and extensive margins, as

more 1042S forms and more income are reported by tax havens after another haven signs

a treaty. I also show that most of the income shifting is driven by shifts in dividends, rents,

20An example of personal service income are salaries received by foreign athletes that performed services
in the U.S. during their sport related activities.
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royalties, and personal service income towards non-compliant havens. These results add

to the evidence presented earlier on asset shifting by emphasizing that even the incomes

that are disguised as having foreign recipients seem to co-move with changes in tax treaty

status.

4 Robustness

In this section, I present a number of robustness tests that investigate whether the main

results are still valid when other samples, econometric specifications and estimation tech-

niques are used instead of the benchmark model and data.

Column (2) of Table 7 shows the results of a regression similar to the linear model in

Equation (1), with the exception that the independent variables are now lagged versions of

the ones in Equation (1). The coefficient for Coveraget−1 is statistically significant and

only somewhat larger than the one for Coverage in Column (1) of the same table.21 This

persistence in the shifting response suggests that treaty signings are anticipated and that

tax evaders do act well in advance by moving their new holdings to other jurisdictions.

Column (3) repeats the benchmark regression and adds lagged log FPI as an extra regressor.

As a consequence, the magnitude of shifting is reduced substantially, but the statistical

significance of the effect barely changes. Another standout result of this regression compared

to the benchmark case is the increase in R-squared that the addition of lagged log FPI

produces. Past FPI seems to be an important predictor of future FPI without nullifying the

effects of the Coverage variable. This implies that shifts in new equity holdings tend to

occur on average in favor of all havens irrespective of the past holding size.

While the number of treaties signed by the U.S. with other havens might be a good

indicator of treaty coverage, this measure has its disadvantages. For example, it does not

capture the relative importance of some OFC. To be more precise, it will attribute the

same weight to the event of a treaty signing between the U.S. and the Cayman Islands

21The results in Column (1) are the exact replica of Column (3) in Table 3. I consider these results to be
the benchmark case when comparing coefficients across columns in Table 7.
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and to the event of a treaty being signed between Gibraltar and the U.S.22 To mitigate this

shortcoming, I weight treaties by the 2002 share of each OFC in total U.S. equity FPI held by

all havens. The results of this exercise are presented in Column (4) Table 7. The coefficient

on Coverage is statistically significant which suggests that even after controlling for the

relative importance of some OFC, shifting appears to be an important phenomenon that

influences new equity holdings across tax havens.

I discuss next another sensible robustness check that involves controlling for the down-

turn in economic activity that occurred during the last global financial crisis. As shown

in Figure 1, the global financial crisis occurred concomitantly with a spike in tax treaties

signed by the U.S. with a number of tax havens. I construct a dummy variable that takes the

value of one after 2008 in order to assess if the structural change in economic conditions

may be driving the shifting behavior that I document in the baseline regression. Column

(5) of Table 7 shows that my results remain almost intact even after controlling for changes

in economic activity. The coefficient on the crisis dummy is negative and consistent with

the intuition that economic downturns lead to lower asset flows towards tax havens.

Another useful robustness check is considering whether the baseline results hold in

a sample covering a longer time horizon and for which observations come at a higher

frequency. To this end, I use the monthly TIC data on stock purchases of OFC and repeat the

baseline regression for this larger dataset on equity FPI. The monthly data starts in January

1977 for some havens and ends in June 2019 for all havens, which allows me to consider

more tax treaty signings than in the annual data (which starts only in 2002). Column (6)

of Table 7 reports results of the monthly regression in which the Treat y dummy is equal to

one in the month when a haven signs a treaty and thereafter. The coefficient of interest on

the Coverage variable is positive and higher than in the benchmark regression, suggesting

that shifting occurs promptly. The downside of using the monthly data is that a subset of 25

havens does not report monthly purchases of U.S. stocks via the TIC system. This sampling

bias might be driving the results in Column (6). To check the consistency of these results, I

22Gibraltar is one of the tax havens that holds the least U.S. equity FPI, while the Cayman Islands are
among the top holders of U.S. equity.
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use only the monthly sub-panel of tax havens and repeat the regression on annual data for

these jurisdictions. As Column (7) shows, the results for the monthly sub-panel are similar

in size with the ones for full panel in Column (1) and the sampling bias is considerable

enough to question the size of the results in Column (6).

Aside from changing the variables in the benchmark regression and using different

sample frequencies, I also check whether my main results are unchanged when an alternative

estimation technique is used to estimate the effects of treaties on FPI. Equation (1) is similar

in nature to a difference-in-differences (DiD) estimation and implicitly assumes that the

FPI of the treaty and no-treaty groups follow parallel paths before the time of adoption of a

given treaty. I test the robustness of this assumption by employing an alternative estimation

technique developed in Mora and Reggio (2012) and Mora and Reggio (2015), which

allows for flexible dynamics during the pre-treatment period of a DiD regression. Column

(8) of Table 7 reports the results of the regression using the flexible DiD estimation. The

results confirm my earlier findings based on the benchmark model - shifting in equity FPI

occurs after other havens sign tax treaties with the U.S. The coefficient on the Coverage

variable is only 1 percentage point lower in Column (8) than in the benchmark case. This

should be interpreted as suggesting that the original regression using the parallel path

assumption is a reliable way of estimating the effects of tax treaties on offshore holdings of

U.S. equity.

All the estimation results reported above confirm my results on asset shifting: tax havens

experience significant increases in new equity holdings after other tax havens sign a tax

treaty. The annual increase is between 3 and 15 percent of the average asset holdings for

each treaty signed by another tax haven.
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5 Identification

I turn next to describing some tests of the identification strategy used in Section 3. One

concern regarding my identification strategy is that the U.S. might sign treaties primarily

with tax havens that have experienced declines in their FPI over the years preceding a tax

treaty. This would lead to a spurious relation between treaty adoption/implementation and

FPI, since declining FPI would be what prompts a treaty adoption/implementation instead

of the opposite relationship as specified in Equation (1). To test the validity of this concern,

I run a probit model of treaty signature/implementation on growth of FPI in the two years

before the treaty is adopted/enforced. The dependent variable is a dummy equal to one

in the year when the treaty between the U.S. and the respective tax haven is signed or

implemented. Table 8 reports the results of these probit regressions. Column (1) points to

a negative correlation between FPI growth in years t − 1 to t and treaty adoption, which is

significant only at a 10 percent level. This low level of significance is an encouraging result

in favor of the soundness of my identification strategy. When I add the FPI growth rate

between years t − 2 and t − 1 to the probit regression, the coefficient on FPI growth rate

in t − 1 to t remains significant (Column (2)). However, when I control additionally for

time dummies, the relationship between past FPI growth and treaty adoption is no longer

significant (Column (3)). This underlines the fact that treaties are usually signed when

aggregate conditions change drastically (e.g., during the great recession) as opposed to

when some tax havens reduce or increase their ownership of U.S. assets. Columns (4) to (6)

of Table 8 underscore this conclusion further by exemplifying how treaty implementation

relates to past growth in FPI. In the case of enforcement dates, past levels of asset holdings

have no significant effects on the probability of a treaty being enforced.

Lastly, I check whether tax treaties lead to FPI shifting for countries that are not con-

sidered tax havens. If shifting is only characteristic for tax havens, then my identification

strategy could be picking up some confounding factors specific to OFC. To test this assertion,

I run my benchmark regression specified in Equation (1) for the group of countries that are

22



not considered tax havens and for which the TIC system collects data.23 Table 9 describes

the results of the benchmark regression on the new sample, distinguishing between equity

and debt FPI of non-havens. Results in Columns (3) and (6) of Table 9 show that shifting

is not a phenomenon specific only to tax havens. Non-havens that don’t have a treaty

with the U.S. experience an increase in their equity FPI when other non-havens sign a

treaty even after controlling for country fixed effects. The difference between havens and

non-havens when it comes to shifting seems to be in the magnitude of this phenomenon,

with non-havens experiencing lower shifting patterns compared to havens (6.74 percent

for non-havens vs. 12 percent for havens in Table 3, Column (3)). Interestingly, unlike in

the case of tax havens, non-havens that sign a treaty with the U.S. experience a sharp drop

in their equity and debt holdings.

The evidence presented in this section highlights the validity of the experiment used to

identify the influence of tax treaties on the equity and debt holdings of tax havens. The

nature of the experiment consists in assigning some tax havens that did not adopt a tax

treaty to the control group and contrasting their dynamics of FPI to the dynamics for havens

that did sign a treaty (i.e., the treatment group). The correlations I document with this

strategy are robust to alternative model specifications and can be considered to identify a

causal relationship between tax treaties and asset holdings.

23Almost all countries that have commercial relations with the U.S. are included in the TIC system. I classify
all countries that are present in the TIC data and that don’t have a treaty with the U.S. reported on the
Exchange of Tax Information Portal as being non-haven non-treaty countries for the purpose of this exercise.
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6 Conclusion

The evidence presented in this paper indicates that the fight against tax evasion is far from

over, contrary to the claim in OECD (2011). Using data on asset holdings and incomes

reported by agents domiciled in tax havens, I study whether tax treaties have the much

anticipated negative effect on tax evasion.

I show that tax treaties between the U.S. and various tax havens do not reduce the

equity and debt investments stemming from the jurisdictions that sign information sharing

agreements. My findings suggest that after a treaty is signed with one of the tax havens,

the rest of the haven jurisdictions experience an increase in their equity and debt FPI

irrespective if they have any information exchange agreements with the U.S. or not. I

attribute this rise in asset holdings to the relocation of new holdings that occurs in favor of

other tax havens. Hence, the overall effectiveness of tax treaties seems to be hindered by

their bilateral nature, as financial assets seem to flow away from havens that signed tax

treaties to other havens, irrespective of their tax treaty status.

Furthermore, I show that incomes reported by agents domiciled in tax havens react in

the same way as asset holdings to changes in the tax treaty status. This suggests that tax

dodgers might be misreporting even the incomes currently declared to the IRS and any

change in the detection probability arising from new tax treaties can influence their decision

to declare more income in jurisdictions that are not signing the treaties. Furthermore,

I find that income shifting takes the form of more income and tax withheld declared in

other tax havens, as well as more reports submitted to the IRS by agents domiciled in

such jurisdictions. Dividends, rents and royalties are the incomes that seem more prone to

shifting when tax treaties are signed, while interest payments are not.

Given all the evidence presented in this paper, the main policy suggestion centers around

the adoption of a multilateral tax treaty between all havens and the U.S. tax authorities.

Such a treaty would surely be more helpful in eradicating tax evasion and avoidance than

bilateral treaties, as it would severely limit the amount of wealth that can be shifted freely

between havens when multilateral treaties are signed or implemented.
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Figure 1: U.S. tax treaties and total equity FPI in havens.
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Figure 2: U.S. tax treaties and the IRS data.
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Notes: Number of forms, total U.S.-source income and U.S. tax withheld are aggregate series based on sums across all tax havens
considered in the IRS data. The list of tax havens in the IRS data is available in Column (3) of Table 1. Shaded areas stand for years
of NBER-recorded recessions. The break in the data between 2000 and 2005 is due to data availability issues in the IRS data.
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Table 1: U.S. tax treaties with tax havens.

Tax haven Type of treaty IRS data Year of adoption Year of implementation
(1) (2) (3) (4) (5)

Andorra NT No . .
Anguilla NT Yes . .
Antigua and Barbuda TIEA No 2001 2003
Aruba TIEA No 2003 2004
Bahamas TIEA Yes 2002 2006
Bahrain NT Yes . .
Barbados TIEA Yes 1984 1984
Belize NT No . .
Bermuda DTC Yes 1986 1988
British Virgin Islands TIEA Yes 2002 2006
British West Indies NT No . .
Cayman Islands TIEA Yes 2013 ?
Cook Islands NT No . .
Costa Rica TIEA Yes 1989 1991
Cyprus DTC Yes 1984 1985
Djibouti NT No . .
Dominica TIEA No 1987 1988
Gibraltar TIEA Yes 2009 2009
Grenada TIEA No 1986 1987
Guernsey TIEA Yes 2002 2006
Hong Kong NT Yes . .
Ireland DTC Yes 1997 1998
Isle of Man TIEA Yes 2002 2006
Israel DTC Yes 1975 1995
Jersey TIEA Yes 2002 2006
Lebanon NT No . .
Liberia NT Yes . .
Liechtenstein TIEA Yes 2008 2009
Luxembourg DTC Yes 1996 2000
Macau NT Yes . .
Malaysia NT Yes . .
Malta DTC Yes 2008 2010
Marshall Islands TIEA No 1991 1991
Mauritius TIEA Yes 2013 2014
Monaco TIEA Yes 2009 2010
Montserrat NT No . .
Morocco DTC No 1977 1981
Nauru NT No . .
Netherlands DTC Yes 1992 1994
Netherlands Antilles TIEA Yes 2009 2014
Niue NT No . .
Panama TIEA Yes 2010 2011
Philippines DTC Yes 1976 1982
Saint Kitts and Nevis NT No . .
Saint Lucia TIEA No 1987 2014
Saint Vincent and the Grenadines NT No . .
Samoa NT No . .
Seychelles NT Yes . .
Singapore NT Yes . .
Switzerland DTC Yes 1996 1997
Thailand DTC Yes 1996 1997
Turks and Caicos Islands NT No . .
Uruguay NT Yes . .
Vanuatu NT No . .

Notes: This table describes the U.S. tax treaty status of a number of tax havens. The second column lists the type of the treaty: TIEA -
Tax Information Exchange Agreements, DTC - double tax conventions, NT - no treaty. Column (3) describes which OFC are available
in the IRS data (33 out of 54 jurisdictions). Columns (4) and (5) present the years when the treaties were adopted and implemented.
The dots stand for observations that are not available in the treaty database. Malaysia and Morocco are included in the list due to their
onshore tax havens, Labuan and Tangier respectively.
? The treaty between the U.S. and the Cayman Islands adopted in 2013 has not yet been implemented. This jurisdiction also signed
a treaty with the U.S. in 2001 (before the start of my TIC data sample) that proved to be ineffective as it had very few requirements
regarding the disclosure of accounts that were subject to scrutiny. I focus in my study only on the effects of the “harsher" second TIEA
agreement signed in 2013.
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Table 2: Descriptive statistics.

N Mean St. Dev. Min p25 p50 p75 Max
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: TIC data

Equity FPI 882 32,715.64 100,680.58 0 129 734 10,549 1,038,154
Treaty dummy 882 0.52 0.50 0 0 1 1 1
Coverage 882 26.67 3.54 21 23 28 30 31
Caribbean dummy 882 0.36 0.48 0 0 0 1 1
S&P 500 882 1,523.02 526.38 926.12 1,132.76 1,323.48 1,947.09 2,754.35
Long-term corporate debt 869 22,637.32 73,666.87 0 31 200 3,760 567,815
Long-term treasury debt 829 12,732.63 33,620.22 0 14 404 6,401 259,606
Long-term agency debt 811 4,495.12 10,879.29 0 7 92 2,013 115,271
Short-term corporate debt 812 2,805.68 11,237.62 0 1 14.5 359 120,937
Short-term treasury debt 843 4,314.04 12,500.70 0 2 60 1,428 103,518
Short-term agency debt 843 605.69 1,826.79 0 0 0 98 16,699

Panel B: IRS data

Number of forms - total 422 25,055.55 32,584.07 108 3,215 14,980 36,186 277,244
Number of forms - individuals 422 14,142.58 25,828.03 32 1,121 3,433 21,322 252,294
Number of forms - corporations 422 8,347.19 17,214.96 19 627 2,462 8,716 119,696
Source income - total 422 689,373.89 14,136,643.60 85 248,403 1,062,623 4,389,085 84,664,516
Source income - individuals 422 106,520.60 239,304.03 1 8,620 37,703 109,292 2,353,411
Source income - corporations 422 5,197,218.39 11,576,586.93 2 117,424 641,919 2,962,767 77,498,851
Tax withheld - total 422 163,325.26 355,604.37 0 11,462 39,381 130,714 2,566,652
Tax withheld - individuals 422 7,060.76 12,868.90 0 655 2,719 8,571 109,574
Tax withheld - corporations 422 112,176.68 281,143.35 0 4,046 24,814 74,947 2,426,661
Interest - total 422 4,475,797.35 9,983,123.95 48 161,737 643,548 2,854,243 78,319,074
Interest - individuals 422 58,761.39 175,879.73 0 3,024 12,809 38,812 1,660,989
Interest - corporations 422 3,528,455.09 8,805,775.62 2 69,775 424,946 1,833,205 72,624,649
Dividend - total 422 1,292,797.83 3,330,132.75 0 30,691 158,679 825,300 40,038,700
Dividend - individuals 422 21,972.07 55,201.09 0 1,461 6,193 17,850 646,996
Dividend - corporations 422 788,068.71 2,504,127.79 0 10,866 80,884 287,726 37,529,279
Rents and royalties - total 416 312,831.68 1,146,071.79 0 872 6,092 32,424 9,523,011
Rents and royalties - individuals 412 6,448.50 40,665.40 0 43 239 1,278 612,822
Rents and royalties - corporations 413 246,180.39 895,110.28 0 426 5,113 23,503 6,501,802
Personal services - total 416 25,111.88 74,312.77 0 222 1,831 12,168 812,053
Personal services - individuals 413 2,881.46 5,388.50 0 40 361 2,299 25,657
Personal services - corporations 401 19,453.17 68,424.79 0 19 465 6,683 793,137

Notes: This table presents summary statistics for the TIC and IRS data used in this study. Money amounts in the TIC data are expressed
in millions of U.S. dollars, while money amounts in the IRS data are expressed in thousands of U.S. dollars. N in Column (1) stand for
number of observations.

31



Table 3: Tax treaties and equity FPI shifting.

Date signed Not Caribbean Caribbean S&P adj. Date enforced

(1) (2) (3) (4) (5) (6) (7)

Treaty 0.6135 -0.0301 0.0917 -0.2882 0.7457 0.3616 -0.0780

(0.1020) (0.9374) (0.9226) (0.8138) (0.5979) (0.6914) (0.8809)

Coverage 0.1177*** 0.1201*** 0.1112*** 0.1396*** 0.1225*** 0.0854***

(0.0000) (0.0001) (0.0058) (0.0020) (0.0000) (0.0000)

Treaty · Coverage -0.0046 0.0152 -0.0391 -0.0162 0.0024

(0.8907) (0.7326) (0.4192) (0.6175) (0.9163)

Constant 6.5357*** 3.7333*** 3.6705*** 3.9155*** 3.1628*** 3.6699*** 4.8421***

(0.0000) (0.0000) (0.0000) (0.0004) (0.0079) (0.0000) (0.0000)

Haven FE Yes Yes Yes Yes Yes Yes Yes

Observations 880 880 880 562 318 865 880

Adjusted R-squared 0.0207 0.2673 0.2666 0.2562 0.3000 0.2501 0.3079

Notes: Results in the table above are based on the regression model described in Equation 1. The sample period considered here is
between 2002 and 2018. The dependent variable is the log of equity investments held by haven i at the end of year t. Columns (1)
to (6) report estimation results for regressions in which the Treaty dummy is created based on the year when treaties are signed, while
Column (7) reports results based on the year of implementation of treaties. Columns (4) and (5) divide the sample used in Column
(3) into two according to the location of the tax havens: in and outside of the Caribbean region. Column (6) adjusts the dependent
variable by subtraction the valuation effects from the equity holdings of each tax haven. The numbers in parentheses are p-values. All
standard errors are clustered at the haven level. Statistical significance at the 1%, 5% and 10% levels is denoted by ***, **, and *,
respectively.
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Table 4: Tax treaties and debt FPI shifting.

Long term Short term

Benchmark Corporate Debt Treasury Debt Agency Debt Corporate Debt Treasury Debt Agency Debt

(1) (2) (3) (4) (5) (6) (7)

Treaty 0.0917 0.3619 -0.0239 0.7878 2.1301 -0.7221 -0.7811

(0.9226) (0.7481) (0.9844) (0.5573) (0.1494) (0.6281) (0.7262)

Coverage 0.1201*** 0.0868*** 0.0872** -0.0585* 0.0041 0.1055** -0.0804

(0.0001) (0.0092) (0.0130) (0.0812) (0.9229) (0.0278) (0.3175)

Treaty · Coverage -0.0046 0.0102 0.0059 -0.0245 -0.0723 0.0288 0.0004

(0.8907) (0.7939) (0.8916) (0.6194) (0.1957) (0.6105) (0.9962)

Constant 3.6705*** 3.3401*** 3.8445*** 6.6953*** 4.2127*** 2.5834** 7.2098***

(0.0000) (0.0003) (0.0001) (0.0000) (0.0002) (0.0357) (0.0007)

Haven FE Yes Yes Yes Yes Yes Yes Yes

Observations 880 834 753 739 610 675 414

Adjusted R-squared 0.2666 0.1850 0.1094 0.0618 0.0188 0.1191 0.0638

Notes: Results in the table above are based on the regression model described in Equation 1. The sample period considered here is
between 2002 and 2018. The dependent variable varies across columns. Column (1) reports the results for the benchmark regression
in which log equity FPI is considered as the dependent variable (similar to Column 3 in Table 3). Columns (2) to (4) report results
for models in which the dependent variable is long term corporate/treasury/agency debt. Columns (5) to (7) repeat the exercise for
the short term versions of corporate/treasury/agency debt. The dates when treaties are signed are used to create the dummy variable
Treaty. The numbers in parentheses are p-values. All standard errors are clustered at the haven level. Statistical significance at the 1%,
5% and 10% levels is denoted by ***, **, and *, respectively.
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Table 5: Tax treaties and foreign recipients of U.S. income

Total Individuals Corporations

(1) (2) (3)

Panel A: Number of Forms 1042S

Treaty 0.1168 0.2238 -0.6302

(0.7509) (0.5360) (0.1637)

Coverage 0.0654*** 0.0662*** 0.0524***

(0.0003) (0.0006) (0.0056)

Treaty · Coverage -0.0113 -0.0314 0.0241

(0.5156) (0.1142) (0.2296)

Constant 7.8511*** 7.0203*** 6.5411***

(0.0000) (0.0000) (0.0000)

Observations 422 422 422

Adjusted R-squared 0.4939 0.3060 0.4938

Panel B: Total U.S. - source income

Treaty 0.1919 -0.0227 -0.0786

(0.7585) (0.9671) (0.9001)

Coverage 0.1187*** 0.0819*** 0.1191***

(0.0000) (0.0007) (0.0000)

Treaty · Coverage -0.0065 -0.0182 0.0028

(0.7950) (0.4534) (0.9135)

Constant 7.7251*** 6.0437*** 7.0135***

(0.0000) (0.0000) (0.0000)

Observations 422 422 422

Adjusted R-squared 0.3883 0.1584 0.3545

Panel C: U.S. tax withheld

Treaty -0.7817 -0.0710 -0.9531*

(0.1121) (0.9055) (0.0963)

Coverage 0.0885*** 0.0454*** 0.0676***

(0.0000) (0.0059) (0.0033)

Treaty · Coverage 0.0263 -0.0240 0.0402

(0.1922) (0.3068) (0.1105)

Constant 11.9964*** 9.5907*** 11.7366***

(0.0000) (0.0000) (0.0000)

Observations 422 422 422

Adjusted R-squared 0.3566 0.0324 0.2721

Notes: All regressions include haven fixed effects and are based on the regression model described in Equation 1. The sample period
considered here is between 1995 and 2016, with a gap between 2001-2004. Data comes from the annual reports of the IRS on foreign
recipients of U.S.-source income. The dependent variable is always the logarithm value of a variable for haven i at the end of year t.
The Treaty dummy is created based on the year when treaties are signed. Panel A reports the results for log number of Forms 1042S,
while Panels B and C cover the results for log income reported and log total tax withheld on that income. The breakdown by entities
(individual vs. corporations) is done across columns. The numbers in parentheses are p-values. All standard errors are clustered at the
haven level. Statistical significance at the 1%, 5% and 10% levels is denoted by ***, **, and *, respectively.
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Table 6: Tax treaties and principal types of U.S.-source income

Total Individuals Corporations

(1) (2) (3)

Panel A: Interest

Treaty -0.5928 0.2839 -0.5442

(0.3043) (0.7365) (0.4430)

Coverage 0.0642*** -0.0073 0.0397

(0.0025) (0.7408) (0.1530)

Treaty · Coverage 0.0194 -0.0322 0.0264

(0.4196) (0.3341) (0.4137)

Constant 12.0489*** 9.6300*** 11.8366***

(0.0000) (0.0000) (0.0000)

Observations 422 422 422

Adjusted R-squared 0.2027 0.0388 0.1178

Panel B: Dividends

Treaty 0.0613 -0.0609 -0.2842

(0.9278) (0.9214) (0.6138)

Coverage 0.1374*** 0.0799*** 0.1030***

(0.0000) (0.0065) (0.0000)

Treaty · Coverage -0.0131 -0.0185 0.0066

(0.6508) (0.5253) (0.7838)

Constant 8.9040*** 6.9798*** 8.7222***

(0.0000) (0.0000) (0.0000)

Observations 422 422 422

Adjusted R-squared 0.4120 0.1233 0.2859

Panel C: Rents and royalties

Treaty 0.4308 -0.3068 0.1429

(0.6912) (0.7544) (0.9199)

Coverage 0.1756*** 0.1215*** 0.1982***

(0.0000) (0.0000) (0.0000)

Treaty · Coverage 0.0028 0.0057 -0.0020

(0.9509) (0.8687) (0.9704)

Constant 4.2978*** 2.8871*** 3.6650***

(0.0000) (0.0000) (0.0001)

Observations 415 397 400

Adjusted R-squared 0.4384 0.2672 0.4032

(continued)
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Table 6: (continued) Tax treaties and principal types of U.S.-source income

Total Individuals Corporations

(1) (2) (3)

Panel D: Personal services income

Treaty -0.4844 -0.0245 -1.2375

(0.6642) (0.9795) (0.3492)

Coverage 0.1254*** 0.0771** 0.1723***

(0.0013) (0.0305) (0.0004)

Treaty · Coverage 0.0218 -0.0005 0.0344

(0.5834) (0.9881) (0.4764)

Constant 4.5099*** 4.2470*** 3.0569***

(0.0000) (0.0000) (0.0095)

Observations 400 378 331

Adjusted R-squared 0.2195 0.1125 0.2519

Notes: All regressions include haven fixed effects and are based on the regression model described in Equation 1. The sample period

considered here is between 1995 and 2016, with a gap between 2001-2004. Data comes from the annual reports of the IRS on foreign

recipients of U.S.-source income. The dependent variable is always the logarithm value of a variable for haven i at the end of year t.

The Treaty dummy is created based on the year when treaties are signed. The breakdown by income category is done across the panels

of the table, while the breakdown by entities is done across columns. The numbers in parentheses are p-values. All standard errors are

clustered at the haven level. Statistical significance at the 1%, 5% and 10% levels is denoted by ***, **, and *, respectively.
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Table 7: Robustness tests.

Benchmark Lags Weights Crisis Monthly M. panel Flex. DiD

(1) (2) (3) (4) (5) (6) (7) (8)

Treaty 0.0917 -0.2017 10.2891 0.1763 0.9853 0.8414 0.9012

(0.9226) (0.4561) (0.1390) (0.8518) (0.2052) (0.5112) (0.651)

Coverage 0.1201*** 0.0298*** 6.9080*** 0.1535*** 0.1753*** 0.1434*** 0.1136**

(0.0001) (0.0014) (0.0000) (0.0000) (0.0000) (0.0010) (0.020)

Treaty · Coverage -0.0046 0.0027 -0.2527 -0.0066 -0.0341 -0.0303 0.0414

(0.8907) (0.7861) (0.6148) (0.8467) (0.3049) (0.4957) (0.536)

Treat yt−1 0.1570

(0.8785)

Coveraget−1 0.1214***

(0.0002)

Treat yt−1 · Coveraget−1 -0.0038

(0.9141)

F P It−1 0.6885***

(0.0000)

Dummy2008 -0.2658*

(0.0608)

Post Treatment Dummy 0.3813

(0.244)

Constant 3.6705*** 3.5261*** 1.4967*** 1.3708* 2.9321*** 2.4382*** 4.8310*** 2.7721**

(0.0000) (0.0001) (0.0000) (0.0627) (0.0009) (0.0000) (0.0001) (0.029)

Haven FE Yes Yes Yes Yes Yes Yes Yes No

Observations 880 880 822 827 880 9,902 505 880

Adjusted R-squared 0.2666 0.2587 0.6167 0.2720 0.2702 0.6565 0.3620 -

Notes: Annual data on equity FPI of tax havens is used to estimate the results reported above, except for Column (6) in which monthly
data from the TIC database are used for estimation. Column (7) is based on annual data but uses only the sample of tax havens available
in the monthly panel. The time period considered here is between 2002 and 2018, except for Columns (4) and (5) where the 2002 data
is used to compute the weights. For these two columns, the sample period is between 2003 and 2018. The dependent variable is the
log of equity holdings of haven i at the end of year t. Regression results in Column (6) are based on data on gross purchases of monthly
securities. The numbers in parentheses are p-values. All standard errors are clustered at the haven level. Statistical significance at
the 1%, 5% and 10% levels is denoted by ***, **, and *, respectively. The R-squared is missing in Column (8) because the flexible
difference-in-differences routine of Mora and Reggio (2015) doesn’t compute the coefficient of determination. For this column only,
standard errors are clustered at the haven level but no fixed-effects adjustment is applied.
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Table 8: Self-selection issues.

Date signed Date enforced

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

FPI growth rate, t-1 to t -0.4571* -0.5717* -0.2685 -0.0057 -0.0106 -0.0466

(0.0658) (0.0731) (0.5241) (0.9065) (0.8423) (0.4874)

FPI growth rate, t-2 to t-1 -0.1268 -0.0515 -0.4421 -0.2587

(0.6708) (0.6874) (0.2150) (0.5518)

Constant -2.2550*** -2.2460*** -1.7065** -2.1176* -2.0762** -1.6928

(0.0000) (0.0000) (0.0461) (0.0561) (0.0297) (0.3391)

Haven RE Yes Yes Yes Yes Yes Yes

Time FE No No Yes No No Yes

Observations 822 766 206 822 766 309

Notes: Annual data on equity FPI of tax havens is used to estimate these regressions. The sample period considered here is between
2002 and 2018. The dependent variable is a dummy that is equal to one when haven i signs (Columns 1-3) or implements (Columns
4-6) a treaty with the U.S. in year t. The numbers in parentheses are p-values. I used a random effect probit estimator here because
unconditional FE probit estimates are known to be biased. Statistical significance at the 1%, 5% and 10% levels is denoted by ***, **,
and *, respectively.
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Table 9: Tax treaties and non-haven FPI shifting.

Equity FPI Debt FPI

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

Treat y 0.9969*** 0.4709* -5.7281*** 0.2956 -0.2888 -3.3535*

(0.0001) (0.0788) (0.0001) (0.4640) (0.4679) (0.0939)

Coverage 0.1086*** 0.0674*** 0.1223*** 0.0924***

(0.0000) (0.0005) (0.0000) (0.0061)

Treaty · Coverage 0.1179*** 0.0592

(0.0000) (0.1236)

Constant 4.1085*** -1.4187* 0.7614 4.4727*** -1.6681 -0.1123

(0.0000) (0.0700) (0.4423) (0.0000) (0.1088) (0.9483)

Country FE Yes Yes Yes Yes Yes Yes

Observations 2,474 2,474 2,474 1,786 1,786 1,786

Adjusted R-squared 0.0137 0.1443 0.1795 0.0006 0.1087 0.1147

Notes: Annual data on equity and debt FPI of non-havens is used to estimate these regressions. The sample period considered here
is between 2002 and 2018. The dependent variable is the log of equity investments held by non-haven i at the end of year t. The
numbers in parentheses are p-values. All standard errors are clustered at the non-haven level. Statistical significance at the 1%, 5%
and 10% levels is denoted by ***, **, and *, respectively.
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