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Recent research suggests that double taxation treaties (DTTs) increase bilateral foreign direct investment (FDI).
However, entering such a tax treaty is not unambiguously favorable for both partners if their bilateral FDI posi-
tions are asymmetric. Due to the usual bias toward residence-based taxation in DTTs, net capital importers can
face a considerable loss of tax revenues when entering these treaties. Nevertheless, there is an ever denser and
growing global network of such treaties. This article argues that net capital–importing countries are caught in a
prisoners’ dilemma: Collectively, they would be better off refusing to sign DTTs, but each one has an incentive to
sign DTTs to gain a competitive advantage. Countries will look toward and be influenced by the policy choices of
other focal countries and will follow their DTT activity. We find evidence for such spatial dependence in our analy-
sis of DTT diffusion in a global sample over the period 1969–2005. Dyads are more likely to sign a DTT the more
DTTs have previously been concluded by the regional peers of the dyad members as well as by other countries
who compete with at least one of the dyad members in terms of export product structure.

Double taxation treaties (DTTs) are concluded
between two independent tax jurisdictions and deter-
mine to what extent either of the contracting states is
allowed to tax revenues of companies operating in
both countries. Many capital-importing countries are
keen to sign DTTs with major capital exporters, even
though in the end the hoped-for benefits in terms of
increased inflows of foreign direct investment (FDI)
might be small compared to the considerable negotia-
tion costs and the potentially large loss in tax revenues
given that practically all DTTs favor residence over
source taxation. With the risk of finding themselves
worse-off, why do these countries strive to conclude
DTTs such that there is an ever denser network of
DTTs? We argue that even if capital-importing coun-
tries would be collectively better off not signing DTTs,
they still individually have an incentive to sign DTTs
because if other focal countries have done so, they are
likely to lose out even more if they themselves do not
sign DTTs. In other words, the proliferation of DTTs
is driven by spatial dependence among capital-import-
ing countries caught in a prisoners’ dilemma. A coun-
try’s propensity to enter a tax treaty therefore depends
on whether other countries, which compete with the
country for scarce foreign capital, have already signed
a DTT with the same capital exporter.

Our paper builds on and contributes to two strands
of previous research, namely the growing scholarship
on spatial dependence in policy choices and the litera-
ture on tax treaties. While analyzing spatial depen-
dence of policy choices at the monadic state level has
become very popular recently, particularly, but not
only in fiscal and tax policies (Simmons and Elkins
2004; Plümper, Troeger, and Winner 2009), the study

of spatial dependence of policies in a dyadic setting of
bilateral relations between states is still in its infancy.
To our knowledge, there are only two published stud-
ies, both addressing the diffusion process of bilateral
investment treaties (Elkins, Guzman, and Simmons
2006; Neumayer and Plümper 2010). We add to this
nascent literature by analyzing spatial dependence in
the diffusion of DTTs. As concerns the literature on
tax treaties, comparatively little research has specifi-
cally addressed the global diffusion of DTTs, focusing
instead on legal and economic issues of model treaties
or particular dyads. Some authors interpret the spread
of DTTs as evidence for the superior bargaining power
of developed countries which impose DTTs on devel-
oping countries (Irish 1974; Dagan 2000). Rejecting
this view, Brauner (2003) argues there are many cases
in which developing countries wish to conclude tax
treaties with developed countries, even if the latter
often reject the request. Independently of who for-
mally initiates negotiations, we argue similarly to Baist-
rocchi (2008) that capital-importing countries are
prompted to seek DTTs for fear of driving FDI away to
competing countries if these other countries, with
which the country competes for scarce foreign capital,
have already signed DTTs.

We test these arguments in a spatial Cox propor-
tional hazards model analyzing the diffusion of DTTs
in a global sample over the period 1969–2005. We find
that the probability of a country signing a DTT with a
given partner country increases if regional peers and
foreign countries competing with the country in terms
of export product structure have previously signed
DTTs. In line with predictions, the strength of spatial
dependence is stronger for heterogeneous country
pairs consisting of an OECD member and a nonmem-
ber than for a global sample consisting of all dyads.
Moreover, the spatial effect is systematically condi-

1 We thank two referees for valuable comments. The Stata repli-
cation data and do-file will be made available upon publication at
http://personal.lse.ac.uk/neumayer.
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tioned in ways consistent with the hypothesis that
countries engage in DTT-signing activity because of
competition for scarce foreign capital. Specifically, the
estimated spatial effects are lower the higher the num-
ber of existing treaties signed by one of the dyad
members, are higher during periods when countries
have freshly become independent, and are thus first
exposed to the force of competition and are higher
when countries are more open to trade and thus more
exposed to global economic exchange.

Trends in the Diffusion of Tax Treaties

The treaty between Austria–Hungary and Prussia
agreed on June 22, 1899, is considered to be the first
international DTT which resembles modern treaties
(Easson 2000). The first model treaty was published in
1928 by a group of experts, which had been convoked
by the League of Nations in 1921 in order to develop
possible solutions to the problem of international taxa-
tion, and this model treaty still forms the basis for all
DTTs in force today (Graetz and O’Hear 1997).

Until the end of the Second World War, only six
treaties were signed.2 This number rose to 25 treaties
at the end of the decade. The diffusion gained consid-
erable speed in the following decades, exhibiting an
exponential rise in the number of treaties signed; see
Figure 1, which shows the number of DTTs signed per
year and the cumulative number of DTTs worldwide.

Easson (2000) distinguishes several geographical
waves in the history of treaty formation. Before the
end of World War II, the few treaties were concluded
mainly among countries in Europe. Until the 1970s,
most DTTs were agreed upon between developed
economies. Around 1970, several developing nations,
mostly in Asia and Africa, started to conclude tax trea-
ties with developed countries, with the goal of attract-
ing more FDI. In the 1980s, some of the socialist
countries began to enter DTTs, and during the 1990s,
the transition economies and the newly independent
states of the former Soviet Union followed suit. The
latest wave encompasses the countries in Latin Amer-
ica and the Middle East.

The aims and perceived benefits from concluding
DTTs are manifold, including a division of the interna-
tional tax base, an exchange of information, but also
curtailing tax evasion, particularly via internal transfer
pricing (Brauner 2003; Davies 2003a; Doernberg
2004). A motive that is particularly important for capi-
tal-importing countries is to enshrine the effectiveness
of tax-related investment incentives to attract foreign
capital, which can be defeated by lack of cooperation
(Doernberg 2004). The benefits of entering a DTT
may go beyond the mere treaty provisions, however, in
that signatory countries may gain ‘‘international eco-
nomic recognition’’ (Dagan 2000:32) or convey a
‘‘credible commitment to predictability and legal sta-
bility’’ (Baistrocchi 2008:383).

Concluding DTTs is not without costs, however.
First, the process of negotiating and ratifying the
treaty ties up administrative resources. Second, some-
times the domestic tax laws have to be adapted to the
provisions of the treaty. However, most important is
the potential loss of tax revenues, at least for one con-
tracting state. Most DTTs follow the OECD model con-
vention and thereby favor residence over source
taxation: The domicile country of the investor is
allowed to tax the worldwide income of its multina-
tional corporations (MNCs) operating abroad, while
taxation in the host country (and thereby the source
country of the taxable income) is confined to the with-
holding taxes whose upper limits are set in the treaty
negotiations (Dagan 2000). If FDI positions were fully
symmetric, benefits offered to an investor from one
contracting state should—in theory—be balanced out
by the benefits given to the other country’s investors
in their own country. FDI flows and stocks are often
highly asymmetric, however, such that the revenue sac-
rifice is regularly one-sided with the net capital impor-
ter (Easson 2000). Furthermore, capital-importing
countries frequently lack the bargaining power to
influence the treaty provisions in their interest
(Pistone 2010). Thereby, the loss of tax revenues for
the net capital importer is generally higher, the higher
is the degree of asymmetry and the lower are with-
holding tax rates.

Despite these costs to one contracting party, there is
an increasing number of DTTs signed between two
countries with strongly asymmetric FDI positions, in
which the FDI stock from one contracting partner in
the other state considerably exceeds capital stocks in
the reverse direction (mostly, but not only, developing
countries find themselves in such a position). As can
be seen from columns 5 and 6 in Table 1, asymmetric
FDI stocks are the rule rather than the exception. For
example, on average, in 2004, the FDI outward stock
of the UK in a contracting partner was 16.7 times the
respective outward stock of this partner in the UK,
while 42 partner countries report no FDI in the UK at
all. The average ratios are considerably smaller if
weighted by the relative shares foreign countries
account for as a percentage of overall FDI coming
from a source country, but even there asymmetry is
highly prevalent. In fact, only Australia has a mean
weighted FDI asymmetry ratio of close to one, indicat-
ing that its FDI in- and outward stocks are nearly bal-
anced on average. In the next section, we discuss why
spatial dependence in signing DTTs will prompt even
net capital–importing countries to sign DTTs if other
countries, with which the country competes for scarce
foreign capital, have already done so.

Spatial Dependence: Why Policy Choices in Other
Focal Countries Drive the Diffusion of DTTs

Tax treaties between two countries that are fully sym-
metric in their bilateral FDI positions are likely to be
beneficial for both. However, DTTs among asymmetric
countries, that is, where one signatory state is a net
capital importer and the other one a net capital
exporter, are a frequent phenomenon. Why do capital-
importing countries sign DTTs that systematically favor

2 Since the focus of this study is the diffusion of tax treaties, only the date
of signature is recorded. All numbers therefore refer to treaties signed. Since
some treaties were renegotiated, this does not reflect the number of negotia-
tions. Furthermore, a very few treaties were cancelled or have never been rati-
fied, that is, the actual number of DTTs in force is somewhat lower.
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a distribution of the taxes generated from MNCs to
the advantage of the capital-exporting residence coun-
try? It is the hope for additional FDI inflows, which
motivates policymakers in net capital–importing coun-
tries to sign tax treaties. There is, however, controversy
in the empirical literature over whether concluding
DTTs actually leads to more FDI. On the whole, stud-
ies that have focused on a narrow sample of almost
exclusively OECD countries have failed to find corrob-
orative evidence (Davies 2003b; Blonigen and Davies
2004, 2005; Egger, Larch, Pfaffermayr, and Winner
2006), whereas studies that have analyzed more repre-
sentative global samples find a positive effect of DTTs

on FDI (Di Giovanni 2005; Neumayer 2007; Barthel,
Busse, and Neumayer 2010). In fact, Barthel et al.
(2010), the study with a sample of broadest country
and time coverage, shows that a DTT, on average, is
associated with an approximately 30% higher bilateral
FDI stock and that this effect is larger for developing
host countries. Naturally, a DTT is only one measure
among a variety of factors that determine the attrac-
tiveness of a jurisdiction to foreign capital owners as a
place to invest, but it is one which countries are free
to engage in or not.

If DTTs are favorable to capital exporters and capi-
tal importers hope for more FDI after concluding

TABLE 1. DTT Details and FDI Stock Asymmetry of Selected Source Countries

Rank* Country Number of DTTs

Fraction of Outward
Stocks Covered
by DTT� (%)

Mean FDI Asymmetry
Ratio (Unweighted)�

Mean FDI Asymmetry Ratio
(Weighted)§ N–

Number of DTT
Partners without FDI

Stock in Country

1 France 123 99 6.5 2.7 58 9
2 United Kingdom 118 98 16.7 7.5 70 42
3 Norway 107 85 1.1 0.4 75 54
4 Denmark 105 93 4.1 2.4 81 25
5 Sweden 102 100 6.6 2.2 63 45
7 Switzerland 96 92 5.0 3.4 76 48
9 China 93 94 0.7 0.5 75 51
11 Germany 91 98 20.6 9.8 68 26
12 India 86 100 0.8 0.2 67 48
12 Netherlands 86 96 47.1 25.4 59 10
14 Russian Federation 85 84 1.1 0.5 68 45
15 Romania 84 100 0.7 <0.01 71 47
19 Malaysia 76 83 2.4 7.0 59 43
21 South Africa 73 93 1.3 5.6 54 33
24 United States 69 92 25.3 7.7 58 10
31 Singapore 61 72 9.8 71.3 47 29
33 Japan 60 92 71.9 82.4 47 18
57 Australia 42 87 3.7 1.2 27 9
89 Argentina 19 71 0.2 0.1 11 2

(Notes. *Countries ranked according to total number of DTTs signed.
�Year 2004 chosen for data availability.
�Calculated as the FDI outward stock of country i in country j over the FDI stock of country j in country i: FDIij ⁄ FDIji.
§weighted by FDIij ⁄

P
FDIi.

–Number of countries for which information on outward stock available.)
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FIG 1. Newly Concluded DTTs per Annum (Left-hand Scale) and Total Number of DTTs Signed (right-hand scale). Data Source: IBFD (2009)
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DTTs (and there is some evidence to back up this
hope), why do all countries not simply sign a DTT
with each other? The reason is that higher FDI does
not necessarily mean more tax revenue for capital-
importing countries, as two opposing effects occur: on
the one hand, if the agreed withholding tax rate is
lower than the domestic corporate tax rate, the host
country will collect less from a single firm, but since
there is more investment, the taxable profits should
rise, too. A comprehensive analysis of the net effect
needs to be done on a country level and needs to take
into account not only the level of the applicable with-
holding and corporate tax rate, but also country-
specific tax calculation rules and tax incentives, which
is beyond the scope of this paper. Generally speaking,
however, a DTT is not unambiguously favorable for
both treaty partners in asymmetric dyads, because the
net capital importer might face a loss in tax revenues,
which might not be offset by increased inward FDI,
nor by other positive effects of a DTT.

Yet, due to international competition for FDI, a
country still can have an incentive to conclude such a
tax treaty, because its own situation without a treaty
deteriorates if other focal countries enter such treaties
themselves and thereby gain a competitive edge. As
pointed out by Guzman (1998) in the comparable case
of BITs, an individual country has an incentive to
negotiate a treaty with potential investors to make
itself a more attractive location relative to other poten-
tial hosts, even if capital-importing countries as a
group will not have any benefit. If similar host coun-
tries were to act as a group, there would be less com-
petition and more market power for ‘‘sellers’’ (of
investment locations). As a consequence, they would
be able to increase the price (in terms of less fiscal
and nonfiscal investment incentives). Even though this
would discourage FDI on the margin, the overall gains
would outweigh the losses. However, this behavior can-
not be observed in practice. Our argument is that capi-
tal-importing countries are caught in a classical
prisoners’ dilemma: Each country would be better off
refusing to sign a DTT, but signing a DTT is the domi-
nant strategy given that the highest payoff occurs if
one signed a DTT, but the others do not.

With multiple competing countries, the pressure on
a single country to sign DTTs is greater the larger the
share of competitors, which has already signed a
treaty, where competitors are simply other states acting
as substitutes from an investor’s point of view. In gen-
eral, the degree of substitutability of countries
increases with their structural similarity as a potential
location for FDI. This strategic interaction among gov-
ernments also helps to explain why nearly all DTTs
are bi- rather than multilateral, as in a multilateral set-
ting no single country is able to gain a competitive
advantage.

Which other focal countries are countries likely to
look at? Since competition among countries is the
main hypothesized reason for the diffusion of DTTs
in our theoretical argument, we contend that coun-
tries look at their main competitors for scarce foreign
capital as focal countries. Competitor countries can
be identified in a multitude of ways, but further
below we choose three specific variables: one captures

competition in the markets a country exports to, the
second competition in the products a country exports
to world markets, while the third captures the regio-
nal identity of countries.3 Countries in the same
region are competitors for scarce foreign capital as
they are often functional equivalents for foreign inves-
tors, particularly for FDI of the market-seeking type,
that is, for FDI set-up for the purpose of producing
for a particular foreign macro-region. Countries com-
peting in the same range of products and services are
competitors for a specific type of investment in spe-
cific economic sectors producing these goods and ser-
vices. Countries exporting to the same foreign
markets are competitors in these foreign markets, but
do not necessarily compete for FDI. We include this
connectivity variable to examine whether countries
are simply driven by the DTT-signing activity of gener-
ally competing countries, rather than countries specif-
ically competing for scarce foreign capital.

If competition for scarce foreign capital drives spa-
tial dependence in the diffusion of DTTs, then the
remaining question is why does this not lead to a situa-
tion in which all possible country pairs are covered by
a DTT? The reason is that while countries fear to lose
out in the scramble for FDI if they fail to sign a spe-
cific DTT, they need to balance this cost against the
costs of concluding the DTT. First, there is a post-
treaty cost stemming from the potential loss in tax rev-
enue already mentioned. Second, there is also an
upfront cost. Despite the widespread use of model
treaties, the negotiation of a tax treaty is a lengthy pro-
cess, which ties up a large amount of administrative
resources. Especially developing countries lack the
capacities to handle a significant number of simulta-
neous treaty negotiations. This is aggravated by the
fact that some existing treaties are amended from time
to time if general economic conditions change. Thur-
onyi (2010:444) argues that ‘‘it would take a lifetime
for most developing countries to negotiate a substan-
tial number of treaties,’’ since these countries only
have weak capacity to administer treaties, and their tax
administrations are typically challenged in terms of
human resources. However, the same restrictions
apply, if less severely, even to more advanced econo-
mies. The US Treasury Department has stated (US
Senate Committee on Foreign Relations 2006):

‘‘The primary constraint on the size of our tax treaty network
may be the complexity of the negotiations themselves. Ensur-
ing that the various functions to be performed by tax treaties
are all properly taken into account makes the negotiation pro-
cess exacting and time consuming.’’ (Statement of Patricia A.
Brown, February 2, 2006)

As a consequence, policymakers have to prioritize
potential partner countries with which they strive to
negotiate a treaty. In line with our argument, the
extent to which competing nations have already signed
tax treaties will affect the relative cost of holding out

3 While countries often look at their regional peers in terms of competi-
tion for FDI, competition is not the only reason why countries may regard
their regional peers as focal countries. Countries often also learn from others
in their region as well as imitate or emulate their behavior. This is not a prob-
lem for our analysis; rather it ensures that we also capture some other reasons
for spatial dependence in the diffusion of DTTs.
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and not signing a treaty. Moreover, industry structure
as well as the composition and destination of exports
of a country change over time. Consequently, also the
set of competing countries is bound to change over
time. As a result, more and more treaties will be
signed over time, but the process of diffusion will slow
down and potentially come close to a halt when the
web of treaties covers the main competitors, and con-
cluding further DTTs generates higher costs than ben-
efits to countries.

Data and Methodology

Choice of Dyadic Setting

Since a tax treaty is concluded between two states, a
dyadic data setting where each observation consists of
a country pair is the appropriate form of analysis. One
can differentiate between directed and undirected
dyads (Neumayer and Plümper 2010): While in the for-
mer case, dyadic activity between the dyad members i
and j initiates with i and is directed toward j, in the lat-
ter case such a distinction is either not possible or the-
oretically unimportant, and dyad ij is therefore
indistinguishable from dyad ji. In the context of DTTs,
modeling either a directed or an undirected dyad can
be theoretically justified. Since there is no conclusive
argument for the choice of direction in a DTT dyad
and information on who started the negotiations is not
available in individual cases, the main analysis is based
on undirected dyads. However, in the robustness sec-
tion, we model DTTs as directed from OECD to non-
OECD countries, similar to what Neumayer (2006) pro-
poses for Bilateral Investment Treaties.

Data Description

The data set covers 186 countries and spans 37 years
from 1969 to 2005. Modeled as undirected dyads, 186
countries can be combined to 17,205 country pairs. The
data set encompasses 2,325 tax treaties,4 covering 87.8%
of all treaties up to 2005 in the International Bureau of
Fiscal Documentation (IBFD) database, which is our
source for information on DTTs. A total of 270 treaties
are lost as their date of signature is before 1969; another
53 treaties are excluded because either one or both of
the contracting states is not in the sample due to lack of
data.

The dependent variable is a dummy for whether a
DTT between a specific pair of countries has been
signed. Since the focus of the analysis is on the diffusion
of tax treaties, the date of signature, rather than the date
of ratification or the date of effectiveness, is taken. For
the same reason, all renegotiated contracts which
replace a former treaty are excluded. Since each treaty
country pair can phrase its own wording of the agree-
ment, there is some heterogeneity among existing
DTTs. Several arguments justify the homogenous treat-
ment of all tax treaties however: First, the focus of analy-
sis lies on treaties on the taxation of capital and income,
which form a more homogenous subgroup of all possi-

ble tax treaties. Second, Avi-Yonah (2009) estimates that
about 75% of the words of any arbitrary DTT are identi-
cal with the words of any other DTT. Third, the OECD
Model Treaty is by far the most prevalent basis for exist-
ing DTTs (OECD 2005). For instance, the Andean
Model treaty, which favors host countries of FDI, is prac-
tically irrelevant since it has rarely been used (Baistroc-
chi 2008). The UN Model Treaty (UN 2001), on the
other hand, may be the preferred choice of developing
countries when starting treaty negotiations. Yet, they
often lack the political clout to prevail in treaty negotia-
tions, and Pistone (2010) notes that the UN Model
Ttreaty gradually lost importance over the last decades
and is now rarely used for bilateral DTTs. There is thus
sufficient justification for a uniform treatment of DTTs
and thereby to follow the example of almost all other
empirical studies examining tax treaties.

Besides the spatial lag variables, described in detail
further below, the estimation model contains the fol-
lowing explanatory variables:

• Product of populations: Ceteris paribus, it is
expected that two large countries are more
likely to sign a DTT than a large and a small
country or than two small countries, because
more populous nations generally are more
important players on the international stage.

• Product of GDPs per capita: To control for eco-
nomic development, the product of the GDP
per capita for both dyad members is
included. As with population, it is antici-
pated that two rich countries have a higher
propensity to enter a tax treaty than a rich
and a poor nation and even more so than
two poor countries.

• Bilateral Trade: The sum of bilateral exports
and imports is taken as an approximation
for the intensity of the bilateral economic
ties. To reduce the skewness of the data, the
log is taken, and to mitigate the potential
endogeneity bias, the variable is lagged by
one year.5 A positive influence on the pro-
pensity to sign a DTT is expected.

• Product of both countries’ openness to trade:
Openness to trade is defined as the sum of
imports and exports divided by GDP. The
product of both countries’ openness to trade
is taken to model a complementary relation-
ship. Since two open countries should be
more likely to sign a DTT, a positive sign is
anticipated.

• BIT dummy: BITs are an important means for
bilateral economic cooperation. With respect
to the positive signaling effect to potential
investors, a DTT and a BIT might act as substi-
tutes; however, since they differ in their key
aspects, a complementary relationship, and
therefore a positive influence, of a BIT is
expected.

• RTA dummy: Another means for economic
cooperation is the conclusion of a Regional

4 Due to missing control variables, however, the number of treaty conclu-
sions which are covered by our estimations is reduced to 1,385.

5 To keep zeros in the sample, the smallest existing positive value is added
to each observation before taking the log.
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Trade Agreement (RTA), and thus, a posi-
tive association with the propensity to sign a
DTT is expected.

• OFC dummy: Set to one if one of the dyad
members is classified as a tax haven or as an
Other Financial Centre (OFC) using the
OECD country list. The OECD advises its
members not to enter, to limit, or to termi-
nate tax treaties with these countries (OECD
1998, 2004). Therefore, a lower propensity
to sign a DTT is anticipated if one of the
dyad members is on the OECD list.

• Diplomatic representation dummy: Set to one, if
one country has a diplomatic representation
in the other. Since diplomatic relations are a
signal for political cooperation and reduce
transaction costs in the negotiation process,
a positive influence is expected.

• Distance: On the one hand, a larger distance
between the capitals of both dyad members
increases transaction costs in the negotiation
of a DTT; on the other hand, as far as a tax
treaty provides a positive signal toward stabil-
ity and investor friendliness, these effects
might be more important for remoter coun-
tries. The expected sign is therefore uncer-
tain.

• Product of Political Constraints: Political con-
straints on the executive branch as a proxy
measure for the institutional development of
a county is included because poor institu-
tions could hamper DTT negotiations (for
example, by increasing transaction costs).
On the other hand, in its role of providing
stability for investors, a tax treaty might be
more beneficial with countries with poorly
developed institutions. Therefore, the sign is
unclear. As these arguments apply to both
dyad members, a complementary relation-
ship is assumed and the product of political
constraints in both countries is taken.

• Minimum years of independence: Measures the
years of independence of the dyad member,
which became politically independent at a
later stage. Since only independent countries
can sign DTTs, newly independent countries
might need to catch up with other nations
and sign treaties with the most important
capital exporters. Therefore, the probability
to enter a DTT is expected to decrease with
years of independence.

• Maximum number of DTTs: Measures the
higher number of existing treaties of either
of the two countries in a dyad. As a country
with a high number of existing treaties is
likely to have signed DTTs with all impor-
tant partner countries, the probability to
negotiate a further DTT is anticipated to

decrease with increasing number of existing
treaties.

• Country group dummies: To control for inher-
ent differences in the probabilities of signing
a DTT between OECD and non-OECD coun-
tries,6 a dummy taking the value of one if the
dyad consists of two OECD countries and a
dummy that is equal to one if an OECD and
a non-OECD country form the country pair
are included. The omitted reference catego-
ries are dyads where neither of the two coun-
tries is a member of the OECD.

• Cumulative number of DTTs: Two variables cap-
turing the cumulative number of DTTs that
country i and country j, respectively, have
signed until year t)1 to control for the gen-
eral, but time-varying propensity of a country
to enter such treaties.

Spatial Lag Variables

To analyze spatial dependence in the diffusion of
DTTs, a spatial lag model is used, in which the
weighted values of the dependent variable in all other
dyads is one of the explanatory variables. In undir-
ected dyads as opposed to directed dyads, the flexibil-
ity to model spatial dependence is limited to so-called
undirected dyad contagion, in which the policy
choices of a dyad depend on the choices of other
dyads (Neumayer and Plümper 2010). Ignoring other
control variables, the basic model takes the form:

yij ¼ q
X

km 6¼ij

wpqykm þ eij ð1Þ

where ykm represents DTTs signed by all other dyads and
wpq is the weighting matrix measuring connectivity
between dyad ij and other dyads km. There is consider-
able flexibility with respect to the choice of weighting
matrix wpq. Since each dyad member i and j may be
influenced by DTTs signed by all other dyads except the
dyadij, the weighting matrix wpq contains the linkages
between country i and countries in all other dyads on
the one hand as well as linkages between country j and
countries in all other dyads on the other. These linkages
might be considered as complements or substitutes, that
is, in the first case, both dyad members must be spatially
influenced while in the latter it is sufficient that only
one dyad member is subject to contagion.

To model the strength of connectivity between two
units, three concepts of similarity are employed to
identify focal countries:

• Common region: a dichotomous weighting
matrix that takes the value of 1 if both i and
k and j and m are, respectively, in the same
region. For instance, in the dyad Germany–
Ghana, Germany is influenced by other
European countries, while Ghana is influ-
enced by all other nations in Sub-Saharan
Africa. A complementary relationship
between the two linkages in the weighting
matrix is assumed, that is, the example dyad

6 Only Western developed OECD members are taken as OECD members:
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zea-
land, Portugal, Norway, Spain, Sweden, Switzerland, United Kingdom, and
United States.

650 Spatial Dependence in Double Taxation Treaties



Germany–Ghana together is only influenced
by DTTs signed between European countries
(excluding Germany) with Sub-Saharan
nations (excluding Ghana). Formally, this
spatial lag is modeled as follows:P
km 6¼ij

wik � wjm

� �
ykm , with i „ k and j „ m,

where wik takes the value of one if both
country i and country k are within the same
region (analogous for wjm).

• Export market similarity: Two countries are
supposed to be close competitors if they
export to similar third markets. Here, a sub-
stitutive relationship between the two link-
ages is assumed. In the Germany–Ghana
example, a strong export similarity between
Germany and a third country can offset a
low similarity between Ghana and a fourth
country. The reason is that if one country
sees its main competitors engaging in DTT
activity, then this should result in sufficient
incentive for the country to engage in DTT
activity itself.

• Export product similarity: Two nations are
supposed to be close substitutes and thus riv-
als for investment location from the point of
view of a foreign investor if they export a
similar basket of goods, based on thirteen
base product categories. As with export mar-
ket similarity, the linkages in the weighting
matrix are assumed to be substitutes. For-
mally, these spatial lags are represented byP
km 6¼ij

wik � wjm

� �
ykm .

To calculate export market and export product simi-
larity, an approach suggested by Finger and Kreinin
(1979) is adopted:

SimilarityðabtÞ ¼
X

c

Min XcðactÞ;XcðbctÞ½ �
( )

ð2Þ

Where a and b are two countries exporting either a
commodity c or to a market c and Xc(ac) is the share
of exports in commodity ⁄ market c of the total exports
of a in year t [similarly for Xc(bc)].7 The similarity of a
and b is the sum of the minima of the shares of a cer-
tain commodity (or a target market) of the total
exports of a and b, respectively. The resulting index
ranges continuously from 0 to 1 and takes the value of
0 if the two countries export completely different
products ⁄ export to completely different markets, and

the value of 1 if both countries export exactly the
same basket of goods ⁄ export to exactly the same mar-
kets.8 The resulting weighting matrices are row-stan-
dardized, that is, for each row of the matrix, each cell
is divided by its own row sum. Row standardization
should not be applied without theoretical justification
(Plümper and Neumayer 2010), but is justified here
since every country should be subject to the same
‘‘amount of contagion,’’ regardless of how many com-
petitors it has. The spatial lag is then the weighted
average of the number of DTTs concluded by competi-
tor countries.

Table 2 provides summary statistics and data sources
for all variables. Ideally, one would either additionally
control for the size of bilateral FDI stocks as a measure
of foreign investment exposure in the partner country
and the degree of asymmetry of the dyad or restrict
the sample to dyads with asymmetric FDI positions.
Unfortunately, these data were available only very scar-
cely until the early 1990s. Furthermore, data availabil-
ity is non-random with information more completely
obtainable for OECD countries. Including this variable
would therefore lead to severe sample selection bias.
Furthermore, as predicted by the gravity model, empir-
ical work has found a high explanatory power of mar-
ket size and distance on FDI, both included in the
model (Blonigen, Davies, Waddell, and Naughton
2007).

Estimation Methodology

The aim of our analysis is to establish whether specific
factors, particularly the treaty conclusions of focal coun-
tries, have a significant influence on the propensity to
sign a treaty for a specific dyad, that is, how these factors
influence the time until two specific countries conclude
a DTT. Using this duration time in years as dependent
variable, a semiparametric Cox proportional hazard
model is used (Cox 1972).9 The Cox model is preferred
to other (parametric) event history models because in
the analysis here, time dependency is more a nuisance
while the interest is in the relationship between the
covariates and the hazard rate.

The estimated Cox model is thus specified as fol-
lows:

hðtjXijtYijtÞ ¼ h0ðtÞ expðb0Xijt þ c0YijtÞ ð3Þ
where h0(t) is the baseline hazard function which also
absorbs effects that do not vary across dyads and is
not estimated; Xijt is the set of dyad control variables
outlined above, where i and j are the two dyad mem-
bers. Yijt is a matrix containing the spatial lag vari-
ables, which capture the DTT-signing behavior of
other focal countries. The covariates only induce pro-
portional shifts in the subgroup-specific baseline haz-
ards, but do not change its shape. The parameters b
and c are estimated via maximization of the partial
likelihood (Blossfeld, Golsch, and Rowher 2007). The

7 The export product similarity measure covers 13 key commodity sectors
with data taken from World Bank (2009). Products have been grouped into
key commodity sectors to mitigate the problem of missing data. The export
market similarity measure covers all markets for which data are available in
UN (2009), which cover practically all countries in the world.

8 Missing data in the export structure (for example, country a’s export in
ores and metals), is implicitly set to zero in this approach, since the export
shares of the remaining twelve product groups are calculated without ores
and metals. As the minimum share of a certain product category for country a
and b is taken, in this example country a’s zero is smaller than any value for
country b in this product group. As a consequence, if missing values are in
truth positive and not zero values, the similarity measure underestimates the
true similarity. Therefore, these similarity measures should be regarded as the
lower bound. In contrast, simply taking the correlation between country a’s
and country b’s export structure would overestimate the similarity in case of
missing values.

9 We also estimated a Logit model as a robustness test. To mirror the Cox
model, a dyad is excluded from the sample in the year after a DTT is signed.
As suggested by Carter and Signorio (2007), the baseline hazard is modeled
by adding a linear, squared, and cubic term of duration time as regressor.
The results confirm our findings and are available with the replication data.
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date from which a dyad starts accumulating risk (of
signing a tax treaty) is taken as 1925 since in this year
the first modern treaty was signed between countries
that still exist nowadays, namely, Italy and Germany.
However, because DTTs can only be signed between
two independent tax jurisdictions, a dyad enters the
analysis only in the year in which both countries
became independent.10 Dyads drop out of the sample
the year after they have signed a DTT.

The inclusion of a spatially lagged dependent vari-
able introduces a potential, but likely to be small,
degree of endogeneity since dyads affect each other.
Fully solving this problem would require a full spatial
maximum likelihood Cox estimator, which is currently
not available. To at least mitigate this problem some-
what, the spatial lags are lagged by one year. In addi-
tion, this is reasonable since the spatial effect is
unlikely to occur instantaneously, but countries need
some time to react. Another potential problem is typi-
cally referred to as spatial clustering or unobserved
spatial heterogeneity. This occurs since spatial patterns
may not be due to spatial dependence, but can be due
to the fact that close dyads are more likely to be simi-
lar than more distant dyads. In this case, the spatial
lags could spuriously capture effects which have noth-
ing to do with spatial dependence (Plümper and
Neumayer 2010). Ideally, one would include dyad-fixed
effects to control for time-invariant dyad-specific heter-

ogeneity in the propensity to sign a tax treaty. How-
ever, this is not feasible since the Cox proportional
model essentially performs a binary outcome analysis
at each point in time where at least one DTT is con-
cluded (Cleves, Gould, and Guiterrez 2004). There-
fore, insufficient degrees of freedom are available to
include a full set of dyad dummies. As an alternative,
we include, as already mentioned above, two variables
measuring the total number of DTTs signed by coun-
try i and country j, respectively, in year t)1 to control
for the general, but time-varying, propensity of a coun-
try to enter tax treaties. Since this measure is time vari-
ant, it captures the overall propensity of a country
toward signing DTTs more closely than a country fixed
effects approach, which would be feasible but would
assume that this effect is constant over time. A non-
constant measure is appropriate because some coun-
tries reveal principal changes in their DTT-signing
behavior with periods of inactivity followed by periods
of activity and the reverse (for example, China’s first
treaty with Japan in 1983 marked the beginning of a
period of comprehensive treaty negotiations).

Main Results

Table 3 presents the main estimation results. Looking
at the control variables first, the results generally are
in line with expectations. Ceteris paribus, two more
populous countries are always, while two richer coun-
tries are sometimes, more likely to sign a DTT. Even
after controlling for size (population) and the level of
development (GDP per capita) of the two dyad mem-
bers, there is evidence that bilateral trade increases

TABLE 2. Summary Statistics and Data Sources

Variable Obs. Mean Std. Dev. Min Max Source

DTT 212,244 0.007 0.081 0 1 IBFD (2009)
Product of populations (ln) 212,244 31.592 2.363 22.276 41.543 World Bank (2009)
Product of GDPs per capita (ln) 212,244 14.765 2.079 9.374 21.072 World Bank (2009)
Bilateral trade (ln, t)1) 212,244 9.986 7.765 0 25.237 Rose (2009)
Product of openness to trade 212,244 5,296.2 4,604 65.432 94,121.9 World Bank (2009)
BIT 212,244 0.046 0.209 0 1 UNCTAD (2007)
RTA 212,244 0.079 0.269 0 1 WTO (2009)
OFC 212,244 0.209 0.407 0 1 OECD (2009)
Diplomatic representation 212,244 0.307 0.461 0 1 Bayer (2006)
Distance (ln) 212,244 8.782 0.705 4.54 9.90 Bennett and Stam (2005)
Product of Political Constraints 212,244 0.125 0.191 0 0.786 Henisz (2000)
OECD-OECD dyad 212,244 0.009 0.009 0 1
OECD-nonOECD dyad 212,244 0.262 0.440 0 1
Min. years of independence 212,244 36.718 17.10 2 81 CIA (2010)
Max. number of DTT (t)1) 212,244 24.428 23.98 0 118 IBFD (2009)
Cumulative number of DTTs
country i (t)1)

212,244 12.993 19.52 0 120 IBFD (2009)

Cumulative number of DTTs
country j (t)1)

212,244 15.987 21.73 0 120 IBFD (2009)

Spatial lags
W: Common region
(product) (t)1)

212,244 0.049 0.081 0 1 Own calculations, based on IBFD
(2009) and World Bank (2009)

W: Export market similarity
(sum) (t)1)

212,244 0.094 0.046 0.015 0.219 Own calculations, based on IBFD
(2009) and World Bank (2009)

W: Export product similarity
(sum) (t)1)

212,244 0.100 0.050 0.012 0.279 Own calculations, based on IBFD
(2009) and UN (2009)

(Note. W denotes the weighting matrix used to create the spatial lags. The spatially lagged variable is a dummy taking the value of one in years a DTT has been
signed and in all subsequent years.)

10 Information on independence of tax jurisdictions unfortunately is not
available. Therefore, the year of political independence of a country is taken
as independence date. In the cases where a DTT was signed before this date,
the year of DTT signature is taken as the year of independence.
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the propensity to enter a tax treaty. Countries that
already have signed a BIT are more likely to sign a
DTT as well. The positive sign indicates that a BIT
and a tax treaty are regarded as complements rather
than substitutes. Oddly, the coefficient of RTA is neg-
ative in all specifications, but not statistically signifi-
cant. A dyad, in which one or both countries are
classified as an offshore financial center by the
OECD, is statistically significant less likely to sign a
DTT in all model specifications. If two countries have
diplomatic representations, they face an increased
hazard of signing a DTT, which could be either due
to closer political ties in general or due to reduced
transaction costs. On the other hand, more distant
countries are less likely to enter a DTT. The stability
of political systems, as measured by the product of
the Political Constraints variable, exhibits a positive
and highly significant influence on the hazard to sign
a tax treaty. OECD members are generally richer,
trade more, and have closer political ties. After con-
trolling for these factors and their general propensity
to enter tax treaties, dyads consisting of two OECD
countries are not more likely to sign a DTT, while
dyads with one OECD member and a nonmember
are less likely to sign a DTT compared to a dyad with
two non-OECD members. This is somewhat unex-
pected, but is driven by the covariates: Once the con-
trols for population size and GDP per capita as well
as for their DTT history are removed, the dummy for
an OECD–OECD dyad becomes positive and highly
significant throughout. However, the OECD–non-
OECD dummy variable remains negative and statisti-
cally significant. Newly independent countries have a
higher propensity to sign DTTs. The higher the maxi-
mum number of DTTs signed by either of the two
dyad members, the lower the likelihood of signing a
DTT, consistent with theoretical expectations. A
higher propensity to sign DTTs, as captured by the
cumulative number of DTTs signed by either dyad
member, increases the likelihood that this dyad will
sign a DTT as well.

Turning to the variables capturing spatial depen-
dence, the first three models estimate the effect of
each of the spatial lags separately. Yet, the effects are
not necessarily mutually exclusive and can occur simul-
taneously. Therefore, in models IV–VII, different com-
binations of the spatial effects are estimated. For
treaties signed by countries in the same regions, the
effect of an increase by one standard deviation (0.081)
is to raise the hazard of signing a DTT by 12.2% in
model I. For the export product similarity measure in
model III, this effect is 73.8%. The spatial lag using
export market similarity as a weighting matrix is insig-
nificant throughout. Looking at model V, which
includes both common region and the export product
similarity, it can be seen that both effects become
somewhat smaller, but remain statistically significant.
When all three spatial lags are incorporated into
model VII, the effects are not much different com-
pared to the other model specifications.

It seems that countries are not only influenced by
the behavior of their regional peers, but also and, in
substantive terms, much more strongly so by the
treaty signing of countries which export a similar bas-

ket of goods. No evidence, however, is found that
policymakers respond to DTT actions of countries
which serve similar export markets. This is exactly
what one would expect if our argument is correct
that countries are not affected by what other coun-
tries do, with which they generally compete in third
markets, but are affected by what other countries do
with which they specifically compete for FDI. Most
countries try to attract a specific type of FDI, such as
investment in a particular economic sector, from
which they can reap the most benefits, rather than
investment whose finished goods are exported to a
specific market. Furthermore, each country has a
given set of natural endowments and domestic capa-
bilities and is thereby able to attract a certain type of
investment which can make productive use of these
inputs. Similar export products thus indicate a similar
industrial and endowment structure, which in turn
makes these countries close substitutes from a foreign
investor’s point of view. In other words, countries
which export similar products strongly compete with
each other for FDI, whereas countries which are
located in the same macro-region also compete, if
less so, and countries which merely export any range
of goods and services to similar markets generally
compete with each other, but do not necessarily com-
pete with each other for scarce foreign capital.

Robustness Tests

Our argument on the causes of spatial dependence
relates to net capital–importing countries competing
for scarce foreign capital. Some developed countries
also fall into this category, but it is predominantly
developing countries which face an asymmetric capital
position. Competition for scarce foreign capital should
also be stronger among developing countries, which
can benefit more from FDI and face tighter capital
constraints. Even though we controlled for different
types of dyads in our main specification, in the first
robustness check, we constrain our analysis to dyads
consisting of one OECD member and one nonmem-
ber.

The results are presented in Table 4. The signifi-
cance levels and effect sizes of the controls are by and
large the same as in the whole sample (Table 3).
Regarding the spatial lags, the effects are in general
similar to the whole sample: The spatial lag using the
common region and the export product similarity–
weighting matrix are positive and significant, while no
evidence for a (positive) effect for the spatial lag using
the export market similarity can be established. The
effect sizes of the two former spatial lags differ from
the whole sample, with the spatial lag using the com-
mon region–weighting matrix being slightly smaller
and the coefficient on the spatial lag using the export
product similarity–weighting matrix being considerably
larger. In model VII, an increase in the common
region–weighted spatial lag by one standard deviation
raises the propensity of a dyad to sign a DTT by
10.8%, while the effect for the spatial lag weighted by
export product similarity is 146.6%. This indicates that
regional peers matter less in heterogeneous dyads, in
which competition for FDI generally is stronger (and
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asymmetry is higher), while treaty conclusions of coun-
tries with a similar export product structure matters
more.

In Table 5, we go one step further in not only restrict-
ing the sample to dyads consisting of one OECD and
one non-OECD country, but also presuming that DTTs
are directed from the OECD to the developing country.
Power-based or ‘‘coercive’’ (Simmons, Dobhin, and
Garrett 2006:790) theories suggest that dominant capi-
tal exporters such as the United States or Germany are
able to control the agenda and start treaty negotiations
according to their schedule and needs (Elkins et al.
2006). Furthermore, due to the redistributive effect of
tax treaties, capital exporters are able to increase their
tax revenues at the expense of capital importers by sign-
ing a DTT. Therefore, in Table 5, we model DTT con-
clusions between an OECD member and a nonmember
as a directed dyad in which the process is initiated by
the former and directed toward the latter. In such a set-
ting, various forms of spatial contagion can be tested
(Neumayer and Plümper 2010). Following our theoreti-
cal argument, we restrict our analysis to specific target
contagion, in which the propensity of a non-OECD
member to sign a DTT with a given specific OECD
member depends on the weighted sum of DTTs signed
by other non-OECD members with the very same OECD
member. The results for the control variables are consis-
tent with the previous analysis in an undirected dyad,
and also, the results for the spatial lags are in line with
our previous findings. In model VII, a one standard
deviation increase (0.14) in the spatial lag using the
common region–weighting matrix increases the proba-
bility of signing a DTT by 17.0%, whereas the corre-
sponding effect for the spatial lag using the export
product similarity–weighting matrix is 47.6%.

A key assumption of a proportional hazard model is
that the proportionality is maintained over time, that
is, the size of the effect of a covariate is independent
of when the effect occurs. To test this assumption, a
Grambsch and Therneau (1994) test was performed,
which indicated that, in some model specifications,
the spatial lags using the common region–weighting
matrix, the product of populations and GPD per
capita, the trade measure, RTA, OFC, distance, years
of independence, the OECD ⁄ non-OECD dummy
variables, and the variables capturing previous treaty
signing behavior were prone to exhibiting nonpropor-
tional effects. These variables were therefore inter-
acted with the log of duration to explicitly model time
dependence.11 Results from this additional robustness
test are available in the web appendix to this article.12

Extension: Conditional Spatial Policy Dependence

In addition to the robustness tests reported above, we
have also extended the analysis presented in the
previous section. If our argument is correct that com-
petition for scarce foreign capital drives spatial depen-
dence in the diffusion of DTTs, then the strength of

the spatial dependence effect should systematically dif-
fer across countries in predictable ways. In other words,
the strength of the spatial effects should increase or
decrease depending on the values of other variables,
that is, it should be conditioned by these other
variables (Neumayer and Plümper 2012). Specifically,
the number of existing DTTs, the year of a country’s
independence, and general trade openness should con-
dition the spatial effects. The spatial effect should be
larger for countries that have signed only a few tax
treaties, because countries with an extensive DTT net-
work are more likely to have covered all important cap-
ital-exporting countries already and are therefore less
subject to competitive pressure. Similarly, the spatial
effect should be larger in the early years of a country’s
independence. As long as a country is not indepen-
dent, it cannot sign tax treaties13; however, over the
course of time, other independent competitor coun-
tries can sign tax treaties and gain a competitive advan-
tage. Once a nation becomes independent, it is
‘‘dropped’’ into the actual competitive situation. We
therefore expect that the pressure to sign tax treaties is
stronger right after gaining independence, as a country
will try to equalize its competitive disadvantage. Finally,
the spatial effect should be stronger the more open a
country is to trade. All else equal, a country which is
more open to foreign trade should be more exposed
to competitive pressure from abroad, should be more
eager to attract foreign capital, and be more willing to
sign international treaties.

Tables 6–8 test these conditional spatial policy
dependence arguments, based on modified versions
of models I to III (coefficients of control variables
are similar and therefore not shown for reasons of
space). Table 6 reports results from an analysis of
whether the strengths of the spatial effects depend
on the number of treaties a country already has
signed. The conditioning variable measures the
higher number of treaties signed by either of the
dyad members [Number of DTTs (max)]. All coeffi-
cients of the spatial lag variables are positive and sig-
nificant, giving us the spatial effect in dyads, in which
neither of the dyad member countries has previously
signed any treaties. Most importantly, in line with
theoretical predictions, the interaction effects are
negative and significant throughout, indicating that
the competitive pressure decreases as the number of
treaties signed increases.

In Table 7, we report results from testing the
hypothesis that the spatial effects are conditioned by
years since independence. The coefficients of spatial
lags using the common region and the export product
similarity–weighting matrix are positive and significant,
given as the spatial effects in dyads in which one of
the dyad members has just gained independence. As
expected, the interaction effects are negative and sta-
tistically significant at least at the ten-percent level.
The effect of tax treaties signed by other countries is
higher the shorter the period since independence and
decreases over time, which supports the argument that

11 In principle, any interaction with time can be chosen. As pointed out
by Box-Steffensmeier and Zorn (2001), using the log of time is the most
widely employed version. Applying

ffiffiffiffiffiffiffiffiffiffi
time
p

or time as multiplicators affects the
results only marginally.

12 Available at http://personal.lse.ac.uk/neumayer.

13 As discussed above, tax treaties can be signed between independent tax
jurisdictions. Since comprehensive data are not available, the year of political
independence is taken as a proxy.
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newly independent countries are subject to a higher
pressure to enter DTT negotiations.

Table 8 presents results for the product of trade
openness of the two countries as the conditioning
variable. The coefficients of the spatial lag variables
are positive and significant for common region and
export product similarity, giving us the effect for
the (nonexistent) case in which both countries are

fully autarchic. The interaction effect for the com-
mon region–weighted spatial lag variable is signifi-
cantly positive, in line with expectations. However,
unexpectedly the interaction effect is significantly
negative for the export product similarity–weighted
spatial lag. All in all, there is thus no evidence for
a higher competitive pressure for more open
economies.

TABLE 6. Estimation Results for Spatial Lags Interacted with Maximum Number of DTTs

Model I II III

W: Common region (t)1) 4.504 (8.07)***
W: Common region (t)1) ·
max. DTT (t)1)

)0.0541 ()5.60)***

W: Export market
similarity (t)1)

19.25 (3.19)***

W: Export market similarity
(t)1) · max. DTT (t)1)

)0.210 ()7.14)***

W: Export product similarity (t)1) 19.94 (6.64)***
W: Export product similarity
(t)1) · max. DTT (t)1)

)0.192 ()7.53)***

Max. number of DTTs (t)1) )0.0258 ()6.47)*** )0.0126 ()2.42)** )0.0125 ()2.51)**
Observations 212,244 212,244 212,244
DTT conclusions covered 1,385 1,385 1,385

(Notes. To save space, coefficients of control variables not displayed, model specification as in Table 3; W denotes the weighting matrix used; Robust standard
errors clustered on country dyads; Z-values in parenthesis; Breslow approximation for tied events; *statistically significant at .1, **.05, or ***.01 level.)

TABLE 7. Estimation Results for Spatial Lags Interacted with Years since Independence

Model I II III

W: Common region (t)1) 2.469 (5.69)***
W: Common region (t)1) · min.
years of independence

)0.0242 ()2.72)***

W: Export market similarity (t)1) 7.825 (1.36)
W: Export market similarity (t)1) ·
min. years of independence

)0.0684 ()1.74)*

W: Export product similarity (t)1) 13.46 (4.31)***
W: Export product similarity (t)1) ·
min. years of independence

)0.0619 ()1.82)*

Min. years of independence )0.000792 ()0.33) 0.000223 (0.05) 0.00145 (0.31)
Observations 212,244 212,244 212,244
DTT conclusions covered 1,385 1,385 1,385

(Notes. To save space, coefficients of control variables not displayed, model specification as in Table 3; W denotes the weighting matrix used; Robust standard
errors clustered on country dyads; Z-values in parenthesis; Breslow approximation for tied events; *statistically significant at .1, **.05, or ***.01 level.)

TABLE 8. Estimation Results for Spatial Lags Interacted with Openness to Trade

Model I II III

W: Common region (t)1) 1.033 (3.24)***
W: Common region (t)1) ·
product of openness’

5.86e-05 (2.42)**

W: Export market similarity (t)1) 6.146 (1.05)
W: Export market similarity
(t)1) · product of openness’

)0.000000259 ()0.00)

W: Export product similarity (t)1) 12.36 (4.37)***
W: Export product similarity
(t)1) · product of openness’

)0.000203 ()2.23)**

Product of openness’ to trade 5.43e-05 (6.72)*** 6.59e-05 (3.21)*** 0.000101 (5.48)***
Observations 212,244 212,244 212,244
DTT conclusions covered 1,385 1,385 1,385

(Notes. To save space, coefficients of control variables not displayed, model specification as in Table 3; W denotes the weighting matrix used; Robust standard
errors clustered on country dyads; Z-values in parenthesis; Breslow approximation for tied events; *statistically significant at .1, **.05, or ***.01 level.)
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Conclusion

The last decades have witnessed the global diffusion of
double taxation treaties. The vast majority of these
treaties involve net capital importers. The present sys-
tem of tax treaties exhibits, due to the strong reliance
on the OECD model treaty, a considerable resident
bias in terms of taxation rights. This means that net
capital importers can lose considerable amounts of tax
revenues when entering such a treaty. Or, as stated by
Irish (1974:292), the scheme ‘‘of tax treaties creates
the anomaly of aid in reverse – from poor to rich
countries.’’ This fact, however, has not tarnished the
popularity of DTTs in asymmetric dyads where one
country exports sizably larger amounts of capital into
the partner country than the FDI that flows in the
reverse direction. We have argued here that capital-
importing countries find themselves in a prisoners’
dilemma situation. While it is not beneficial for them
as a whole to enter treaties with the standard provi-
sions, each single country has an incentive to sign in
order to gain a competitive edge in the global compe-
tition for capital. Furthermore, if other focal countries
have signed tax treaties with major capital exporters, a
single country has an even stronger incentive to con-
clude a DTT to offset its inferior position.

The theoretical prediction that treaty conclusion by
regional peers as well as by export-product and export-
market competing countries affect the DTT behavior
of others was tested empirically. In line with theoreti-
cal expectations, we found robust evidence that the
treaty conclusion between two countries is in fact posi-
tively influenced by existing tax treaties of these focal
countries. However, a striking result of our analysis
was that countries are only influenced by other coun-
tries which export a similar basket of goods, but not
by those serving similar export markets. This indicates
that only the former group is regarded as competitors
for foreign capital as countries strive to attract a cer-
tain type of FDI rather than a broad range of investors
which export finished products to a specific market.

Spatial dependence in DTT-signing activity implies
that the diffusion of DTTs becomes a quasi-automatic
process as there is positive contagion: The more dyads
have signed, the higher the pressure on the remaining
dyads to also sign one. This process is likely to stop
when net capital–importing countries believe that they
will no longer lose out by refusing to sign further
DTTs or, conversely, believe they can no longer bene-
fit from signing further treaties. Difficult as a conclu-
sive judgement on this is, a termination of the
diffusion process appears to be a long way off still.
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