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Abstract. This paper tests the factors that drive countries to include a substantive invest-

ment provision and dispute settlement mechanism (DSM) in their preferential trade agreement

(PTA), signed between 1990 and 2010. The simple probit analysis indicates that higher global

value chain participation and foreign direct investment (globalisation) are associated with a

higher likelihood of including substantive investment provisions and reinforcing this clause with

a DSM. While there is clearly a trend over time (evolution), there is also empirical evidence for

countries following a national strategy (identification), e.g. negotiating on the basis of a model

treaty. Regulatory variation does not seem to play a major role: countries that are more differ-

ent in terms of their legal framework, property rights protection and political regime are rather

less likely to agree on investment and DSM. The spatial probit based on Bayesian Monte Carlo

Markov Chain simulations reveals the extremely robust role of imitation: countries are more

likely to include investment in their PTA when other countries close to them (in terms of geogra-

phy or trade ties) do so as well. This highlights the importance of taking spatial interdependence

between observations into account when trying to explain trade policy decisions.
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1 Introduction

During the last decades, trade agreement formation has gained momentum. Both the sheer

number of agreements as well as their large coverage of policy areas is unprecedented. One of

these policy areas not traditionally covered in trade agreements is investment, which is ever more

closely related to trade since the emergence and rising importance of global value chains (GVCs).

This interconnectedness between trade and investment might also explain why both issues are

increasingly dealt with under the roof of so-called preferential trade and investment agreements,

rather than separately in preferential trade agreements (PTAs) and bilateral investment treaties

(BITs).

The rationale behind forming deep agreements going beyond the traditional elimination of trade

barriers into policy areas such as investment seems straightforward. First, production network

trade needs to be underpinned by sound regulations in all policy areas that are related to the

functioning of the associated value chain. Second, especially in developing countries that form

part of these chains, deep agreements can complement weak domestic regulations by granting a

certain degree of protection to foreign investors.1 Moreover, the provisions may facilitate market

access and ensure fair and equitable treatment. Indeed, recent empirical evidence confirms that

deep agreements have a stronger effect on final and intermediate goods trade (see for example

Kohl et al., 2013; UNCTAD, 2011; Noguera, 2012; Orefice and Rocha, 2013; Dür et al., 2014;

Johnson and Noguera, 2014). Interestingly, it seems that PTAs covering investment have a

stronger impact on foreign direct investment (FDI) than BITs (Lesher and Miroudot, 2007).

Berger et al. (2013) also find a positive impact on FDI for market access provisions in PTAs,

but not in the case of BITs. A possible explanation is that investors are attracted by the whole

set of rules offered by deep PTAs that regulate not only investment but also other trade- and

investment-related policies.

On the other hand, investment provisions come at a cost: the signing parties are less free in

regulating foreign direct investment and supporting domestic companies, e.g. through industrial

policy measures. Moreover, some agreements include a dispute settlement mechanism (DSM)

that allows foreign investors to sue the host countries before an international arbitration tribunal,

circumventing national law, in order to defend their rights granted under the agreements. It is

therefore quite controversial whether including an investment provision is beneficial and might

well depend on the country-specific context. Many countries embrace the possibilities offered

1Note that the term deep agreements here refers to agreements both wide in coverage (regarding the number

of policy areas regulated) and in depth (regarding the strength of commitments made).
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through deep integration for participation in GVCs. Other countries, such as Indonesia, South

Africa and a number of Latin American countries have just recently canceled their investment

agreements, fearing the interference of foreign investors in national policy decisions (e.g. Stiglitz,

2013).

In sum, investment is considered an interesting example for the subsequent analysis, both thanks

to its high value in promoting global value chain trade and to the recently hotly debated negative

repercussions on the domestic policy autonomy of host states: there is much to gain and much to

lose. This paper therefore aims at empirically identifying the factors that determine the coverage

of investment provisions in PTAs - differentiating between the inclusion of substantive provisions

and their enforceability through a dispute settlement mechanism. Using both a standard probit

and a spatial probit model based on Bayesian Monte Carlo Markov Chain (MCMC) simulation,

this paper tests the importance of various factors in explaining the probability of a country

pair connected via a PTA to include an (enforceable) investment provision in the agreement:

globalisation, regulatory variation, evolution, identification and imitation.

Anticipating the results, the simple probit analysis indicates that higher global value chain par-

ticipation and foreign direct investment (globalisation) are associated with a higher likelihood of

including substantive investment provisions and reinforcing this clause with a dispute settlement

mechanism. While there is clearly a trend over time (evolution), there is also empirical evidence

for countries following a national strategy (identification), e.g. on the basis of a model treaty.

Regulatory variation does not seem to play a major role: countries that are more different in

terms of their legal framework, property rights protection and political regime are rather less

likely to agree on investment and DSM. The spatial probit based on Bayesian Monte Carlo

Markov Chain simulations reveals the extremely robust role of imitation: countries are more

likely to include investment when other countries close to them (in terms of geography or trade

ties) do so as well.

The paper is organised as follows. Section 2 briefly outlines the existing literature on the deter-

minants of PTA and BIT formation in general, as well as the related literature on their depth

and design. Section 3 presents stylised facts and motivates the hypotheses by providing some

theoretical background. Section 4 presents the data, methodology, results and interpretation of

the empirical analysis, while also suggesting some further steps for improving the paper. Section

5 concludes.
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2 Related literature

This paper is related to the empirical literature on PTA and BIT formation. Baier and

Bergstrand (2004) were the first to investigate the economic determinants of preferential trade

agreement formation. Conducting a cross-section analysis for the year 1996, they find that the

variables used to capture different aspects of trade costs in the standard gravity model of trade

(in the following referred to as ‘gravity variables’) also explain very well why a country pair

decides to conclude a PTA in the first place. In particular, countries are more likely to form a

PTA when they are (i) closer together, (ii) more remote from the rest of the world, (iii) larger

and more similar in economic size, and (iv) more different in relative factor endowments (com-

pared to the partner and the rest of the world). Using only these economic determinants, they

correctly predict 85% of the agreements existing in 1996. Since the seminal work of Baier and

Bergstrand (2004), many researchers have amended and extended this analysis to provide fur-

ther insights on the determinants of PTA formation. For example, subsequent research reveals

the generally positive, statistical significant effect of other traditional ’gravity variables’ such as

common language, common legal origin, colonial relationship, contiguity etc. (see for example

Bergstrand and Egger, 2013).

Another important contribution is the work of Bergstrand and Egger (2013) who compare the

empirical determinants of BIT formation to the determinants of PTA formation, motivated by

a theoretical model. Their results reveal an interesting difference between the two forms of in-

ternational agreements. While they confirm the significant and positive effect of economic size,

economic similarity and distance, the signs differ with respect to adjacency, common official

language, political stability and expropriation risk. It therefore seems that the determinants of

trade and investment agreements do not completely coincide. This alone motivates an investi-

gation on investment chapters in PTAs.

Regarding trade agreements with a focus on a specific regulatory area, Shingal and Egger (2014)

investigate the determinants of services trade agreements. They find that a services trade

agreement is more likely for (i) countries less distant from each other and more remote from

the rest of the world, (ii) large economies with relatively open and similar services regulations

and (iii) countries with a common language. In sum, the explanatory power of most ‘gravity

variables’ such as economic size, economic similarity, distance and the dummies on common

characteristics seems to hold across different specifications in the literature of PTA and BIT

formation. Therefore, investigating the coverage and enforceability of investment provisions in

PTAs, as done in this paper, will require taking them into account.
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Empirical papers on the determinants of the depth and design of PTAs (rather than their

formation) are smaller but growing in number, and provide interesting insights. Based on a newly

constructed dataset on the design of PTAs, Dür et al. (2014) introduce an additive indicator

describing the depth of a PTA on a scale from 1− 7, depending on whether seven major areas

– tariff elimination, services trade, investment, standards, public procurement, competition and

intellectual property rights – are covered in the agreement. They note a significant difference of

PTAs in terms of their content and depth as well as a development towards deeper agreements

in the last two decades. Similarly, Kohl et al. (2013) code 296 trade agreements based on

the methodology of Horn et al. (2010) and investigate how the heterogeneity of PTAs affects

international trade flows.

Damuri (2012) classifies the depth of PTAs into four categories. He finds a positive effect on the

depth of an agreement when intermediate goods trade makes up a high share of the countries’

total trade with the rest of the world (general effect), as well as for important trading partners

(bilateral effect). Orefice and Rocha (2013) use principal component analysis to construct an

indicator for PTA depth, based on the WTO database on the content of PTAs. They find a

positive causal effect of trade within production networks on the depth of the trade agreement,

although mainly driven by the Asian region. Moreover, the trade agreement is deeper if the

country pair forms a North-South relationship. The authors interpret this finding as evidence

for the need to fill the governance gap arising from the lack of appropriate institutions, rules

and mechanisms for regulating trade within global value chains. The results regarding the

importance of production network trade in explaining the depth of a PTA are in line with the

findings presented in the World Trade Report 2011 (UNCTAD, 2011).

While these studies focus on only one dimension of PTA design, Baccini et al. (2012) present

a theoretical and empirical analysis on the interdependence between the depth, scope and flexi-

bility of an agreement. Based on political economy considerations, they argue that the relative

importance of exporters and import-competitors in the economy determines whether lobbying

for deep, broad and rigid agreements (or vice versa) is stronger. Their results mainly confirm

that intra-industry as well as intra-firm trade, by increasing the benefits from liberalisation,

have a positive effect on these dimensions.

Also closely related to this paper is the empirical work on the interdependence in PTA or BIT

formation and design. Using both panel and cross-section data, Egger and Larch (2008) find

that PTA formation is interdependent: the probability of a country-pair entering a PTA is

the larger, the more PTAs are already in existence. A larger distance dampens this effect.
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Similarly, Baldwin and Jaimovich (2012) find support for the ‘domino theory of regionalism’ as

framed by Baldwin (1995), namely that PTAs are “contagious”: the prior existence of trade

agreements stimulates the conclusion of new ones. Moreover, they find significant effects for

political variables such as political distance, democracy and communist transition. Furthermore,

Baccini and Dür (2012) show that the proliferation of PTAs is driven by competition for market

access, i.e. interdependence between countries’ policy decisions. In a later paper, Baccini and

Dür (2013) investigate how the preferential treatment of PTA member countries in terms of

foreign direct investment is related to the formation of third country PTAs. They find that

the fear of ‘investment discrimination’ – either through tariff differentials that matter in GVC

trade or through investment provisions in PTAs – is a major determinant of the proliferation

of further trade agreements. Moreover, they find this effect to be stronger for countries with

high levels of intermediate goods trade, reflecting the importance of global value chains in the

trade-investment nexus. Furthermore, the discrimination effect is stronger for PTAs covering

investment, which suggests that the inclusion of investment provisions is a response to investment

discrimination.

Similar effects are found for interdependence in BIT formation. Elkins et al. (2006) identify com-

petition for capital as a major determinant of the spread of BITs. Neumayer et al. (2014) also

focus on spatial interdependence in international investment agreements, mainly BITs. They

find that developing countries sign agreements with weak (strong) commitments when their

competitors in terms of attracting foreign direct investment from capital exporting countries

have also committed to weak (strong) investment rules. Both papers therefore find empirical

evidence for “competitive diffusion”of investment rules. Allee and Peinhardt (2014) find this ef-

fect to be driven mainly by the preferences and power of the home states; neither the attempt of

investment-seeking host states to credibly commit to binding rules (“hands tying”explanation)

nor a “rational design”approach taking the conditions in both countries and potential coop-

eration problems into account are good explanations for the spread of treaty design. Baccini

et al. (2014) also find that the design of PTAs is strongly determined by interdependence be-

tween countries, in particular by countries’ relationships to the more powerful players on the

international scene, i.e. the EU and US.

Given its established importance in prior empirical research, this paper will take the interdepen-

dence between countries into account. It will focus on an under-researched question, namely:

which factors bring investment and DSM provisions into PTAs in the first place? Among others,

the paper addresses the question whether dyad-specific factors, such as differences in regulatory

frameworks or trade and investment relationships, still matter once spatial interdependence is
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controlled for.

3 Stylised facts, theoretical background and hypotheses

This section motivates the research question by presenting stylised facts and outlines the theo-

retical background leading to the testable hypotheses.

3.1 Stylised facts

The total number of PTAs signed has increased substantially during the last decades. Accord-

ingly, PTAs with investment provisions have also become more numerous. Figure 1 aggregates

PTAs into five periods with regard to their date of signature and depicts the percentage of PTAs

in that period for which substantive investment and DSM provisions are included. There is a

noticable upward-trend since the 1990’s: the share of agreements including substantive invest-

ment provisions increased from 5% to 58%. The numbers are equally striking for DSM, where

the percentage increased from only 5% to 50%. Nevertheless, not all of the investment provisions

included are backed by a DSM.

Figure 1: Investment rules in PTAs over time
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Data source: DESTA database
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Figure 2 sheds light on how the coverage and enforceability of investment provisions in PTAs

varies with regard to the combination of country pairs. Substantive investment provision are

more frequently included in agreements between North-North and North-South country pairs,

26% and 35%, respectively. In North–North agreements, the high frequency of investment

provisions could be an expression of incidences of deep regional integration, in particular in
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Figure 2: Investment rules in PTAs by country category
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the case of the EU. In North–South agreements, the inclusion of investment provisions could

be motivated by the aim of protecting foreign direct investments and closing the governance

gap stemming from insufficient domestic frameworks. Only roughly a tenth of the South-South

country pairs include substantive investment provisions, reflecting their preferences for forming

shallow PTAs between each other (see also Bruhn, 2014).

Looking at the DSM variable reveals an interesting fact: While North-South country pairs are

quite likely to generally include investment provisions in their PTAs, many are not reinforced

by a dispute settlement mechanism. This is quite surprising, given the widely stated argument

that investment provisions may substitute for domestic regulatory insufficiency. In contrast, for

North-North combinations, the share of PTAs with investment provisions and DSM coincides.

Possibly, countries with a very different regulatory framework, presumably North-South pairs,

find it harder to agree on common, binding regulations in the investment area.

3.2 Theoretical background and testable hypotheses

Including investment provisions in PTAs may have a variety of reasons. Those mostly brought

forward in the political and public debate are two-fold: underpinning trade and investment

flows in a world of global value chains and protecting foreign investments abroad, in particular

where national regulations are insufficient or discriminatory. Yet, it may also be the case that

investment chapters have simply become a trend over time, are the consequence of a shift in a

national strategy (e.g. the establishment of a model treaty) or a reaction to other countries’ pol-

icy decisions. This paper aims at quantifying the impact of each of these reasons – globalisation,
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regulatory variation, evolution, identification and imitation – in explaining the probability of a

country pair to include substantive investment provisions and dispute settlement mechanisms

in their PTAs.

Globalisation: The last decades have seen a tremendous increase in production fragmentation

across regions and across the world. With this rising importance of regional and global value

chains, which often involves the activity of multinational enterprises, it becomes clear that trade

and investment are closely intertwined. Therefore, in order to manage multinational activities

smoothly, a sound and reliable investment regime is required. Countries that are more involved

in global production networks are therefore expected to include substantive investment provi-

sions and DSM in their PTA with a higher likelihood (Hypothesis 1). This may be even more

relevant when GVCs include developing countries with less mature or discriminatory investment

regulations.

Regulatory variation: Investment issues are dealt with in international agreements already for a

long time– mostly in the form of bilateral investment treaties that have now reached a number

of several thousands. Originally, they were meant to protect the investors of capital-exporting

countries investing in developing countries by establishing rules for, e.g., fair and equitable

treatment or compensation in cases of (indirect) expropriation. If we transfer this logic to PTAs,

we would expect that countries make use of incorporating investment in these international

agreements in order to substitute for lacking regulations or bring existing, differing rules in

line with each other. The need for doing so is the higher, the more pronounced the difference

in existing frameworks. We would therefore expect that countries that are more different in

terms of regulatory frameworks, property rights protection and political regime are more likely

to include an (enforceable) investment provision in the PTA (Hypothesis 2).

Evolution: Possibly, countries only include investment provisions in their PTAs because it has

become a trend over time. The rising share of investment provisions relative to the total number

of PTAs from the 1990s onwards, as illustrated in Figure 1, justifies this assumption (Hypothesis

3).

Identification: Another possible explanation for countries including investment provisions in

their PTAs is path dependence in treaty design (see, e.g. Kim and Manger, 2013). It may

be the case that at some point in time countries “identify”with a certain model treaty that

they base their PTA negotiations on. Deviations from this model treaty then depends on the

bargaining power of the respective partner country. However, it is expected that countries with

a high share of investment provisions, relative to their total PTAs signed, are more likely to
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include such a provision in their next treaty as well (Hypothesis 4).

Imitation: As outlined in the literature review, spatial interdependence is found to play a crucial

role in explaining trade policy outcomes – in particular the formation and design of PTAs and

BITs. It is therefore expected, that countries also tend to imitate others when it comes to

including a substantive investment provision and a DSM in a PTA. Moreover, they will be

more likely to imitate others when they are geographically close or strongly connected through

international trade (Hypothesis 5).

4 Empirical analysis

This section will describe the data, introduce the methodology used to test the major hypotheses,

present and interpret the estimation results and outline the next steps.

4.1 Data

Data on investment provisions in preferential trade agreements is obtained from the DESTA

dataset (Dür et al., 2014). The dependent variable INV measures whether a substantive invest-

ment provision is included in the PTA.2 In addition to the publicly available data, the DESTA

team kindly provided data on dispute settlement mechanism in PTAs. For the subsequent anal-

ysis, the variable DSM takes the value 1 when either an investor-state or state-state DSM is in

place for enforcing the investment provisions, and 0 otherwise. In order to control for already

existing investment rules, the dummy BIT is included to capture whether the country pair has

already signed a bilateral investment treaty before PTA formation. These data are taken from

the UNCTAD IIA database (UNCTAD, 2015).

In order to take into account the globalisation factor for the formation of deep trade agreements,

a variable measuring global value chain based on a proposal by Koopman et al. (2014) is con-

structed. Global value chain participation measures the foreign content embodied in exports and

the domestic content embodied in third countries’ exports, scaled by total exports. It therefore

measures only trade that involves at least three countries and is hence considered a good proxy

for global value chain participation. These data were obtained from UNCTAD/Eora (Lenzen et

al., 2012, 2013). The variable GVCsum is the sum of both countries GVC participation indi-

2Substantive investment provisions are provisions that define rights and duties, e.g. provisions on fair and

equitable treatment, the most favoured nation principle or expropriation. These are different from procedural

provisions that specify how substantive provisions are enforced, e.g. through a dispute settlement mechanism.
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cators and is lagged by five years in order to reduce potential problems from reverse causality.

Furthermore, the variable FDI is constructed to measure activity in GVCs in an alternative way.

It captures the sum of the countries’ stocks of inward and outward foreign direct investment

(FDI). The data is also lagged five years and taken from the World Development Indicators.

The empirical analysis also includes a range of institutional and political variables to approx-

imate regulatory variation. All are obtained from the Quality of Government (QoG) standard

dataset by Teorell et al. (2013), which draws upon different sources. For the difference in the

level of democracy, DEMOCdiff, the absolute difference of the countries’ polity IV index (Center

of Systemic Peace, Polity IV project) is used. The higher the value, the further apart are the

countries’ political regimes. In order to capture the difference in regulatory frameworks more

closely (LEGPROPdiff ), the Fraser Institute’s indicator on legal structure and security of prop-

erty rights is used which ranges from 0 to 10 with an increasing degree of judicial independence,

quality of legal framework, rule of law and protection of intellectual property rights (Gwartney

et al., 2012). Both variables are lagged five years to avoid simultaneity bias; to minimise the

number of missing values, shorter lags are used if older data are not available. In addition, the

combined number of veto players (CHECKSsum) in the two countries at the time of signing

the trade agreement is included, who could potentially oppose the enforcement in general or

the inclusion of investment provisions more specifically. The data are also taken from the QoG

dataset, originating in the Database on Political Institutions (Keefer and Stasavage, 2003).

To control for the identification factor where some countries may always include investment,

e.g. because they follow a model treaty, the variables PROPENSITYinf or PROPENSITYenf

are included which measure the share of PTAs with a substantive investment provision and a

DSM, respectively, that the countries have signed. The evolution factor will be captured by

including time indicators that specify the period when the PTA was signed, taking the period

1990-1995 as the base year. The imitation factor is taken into account by using the spatial

probit methodology and will be captured by the coefficient ρ (see Section 4.2.

For controls, this paper also makes use of variables typically included when estimating gravity

equations and identifying the determinants of PTA or BIT formation, i.e. common colonisor or

colonial relationship (comcol) and distance between capitals (distcap). These standard gravity

variables are taken from the CEPII gravity dataset. Data on economic variables are obtained

from the World Development Indicators. Following the literature, economic mass is measured

by the sum of the natural logarithms of real GDP (GDPsum). The difference in economic size,

GDPdiff, is defined as the absolute value of the difference between the logarithms of real GDP. In
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order to take potential endogeneity into account, GDP data five years prior to the enforcement

of the respective trade agreement are used. This time lag should minimise the risk that GDP

figures are influenced by trade agreement formation, i.e. that they induce simultaneity bias. An

additional economic variable is the difference in countries’ relative endowment with labour and

capital (ENDOWdiff ). Following the convention of the literature (e.g. Egger and Larch, 2008),

the absolute difference of real GDP per capita is used as a proxy.

The unit of observation is the dyad and the dataset includes only dyads that have signed a

PTA. Some country pairs may be included twice in the data set; this happens in case the pair

has entered into more than one agreement with each other (e.g. in a bilateral and a regional

agreement). An example would be ASEAN-Japan and Vietnam-Japan, which lead to the dyad

Vietnam-Japan being included in the dataset twice (with different years under different PTAs,

notably). Note that the dataset only includes full free trade agreements and customs unions (no

framework agreements, no sectoral agreements, no services agreements, etc.). Note also that

the empirical analysis only includes PTAs formed after 1990. First, some important variables

used to test the hypotheses, i.e. GVC participation and differences in legal frameworks are only

available in a comprehensive way since the 1990s or 1980s. Using PTAs before 1990 would not

allow lagging the economic variables therefore restricting the possibility to reduce a possible bias

stemming from reverse causality. Second, PTAs have started to proliferate strikingly since the

1990s, indicating a “new era”and therefore a natural cut-off in the evolution of PTAs.

4.2 Methodology

The empirical analysis is done by means of a standard probit and a spatial probit estimation.

Since probit estimation is quite standard, this section is focused on describing the spatial probit

estimation procedure, highlighting the difference to the simple probit which neglects spatial

interdependence. Spatial probit estimation is done using a Bayesian Monte Carlo Markov Chain

(MCMC) simulation approach implemented in the statistical software R (see Wilhelm and de

Matos, 2013, for a description of the package spatialprobit). The underlying model can be

described as follows. As in the standard probit model, the dependent variable can take the

values

y =


1 a substantive investment provision/DSM is included;

0 no substantive investment provision/DSM is included.

(1)
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We assume, however, that the dependent variable is the outcome of the underlying latent variable

model characterised by a spatial autoregressive process,

y∗ = ρWy∗ +Xβ + ε, (2)

where y∗ represents an nx1 matrix containing the unobserved utility from including a substantive

investment provision/DSM in the PTA versus not doing so, Wy∗ is the spatial lag composed of

the nxn spatial weighting matrix and the nx1 vector of the latent variable, X represents the nxk

vector of exogenous explanatory variables, β the kx1 vector of the associated coefficients and ε

the nx1 vector of homoskedastic disturbances. Note that we cannot observe the exact numerical

value of y∗, i.e. the exact utility difference between covering and not covering investment.

Instead, we observe only whether the provision is included (y = 1) or not (y = 0). If the provision

is included, it is assumed that the countries’ combined utility from doing so is positive. Note

however, that no assumptions about the functional form of the combined utility or the bargaining

power between the two countries are made.

Special attention should be given to the spatial lag Wy∗ which captures the interdependence

between observations. The rationale for including this spatial component is that policy decisions

of one country may affect the decisions of another. This is particularly true in trade policy

making, where the literature has identified strong spillover/contagion effects (see Section 2).

Note that if this assumption holds, then omitting the spatial lag, i.e. estimating a standard

probit model, would lead to omitted variable bias.

W is a row-normalised spatial weighting matrix of dimension nxn which captures the degree

of interdependence between observations. In this paper, it is assumed that countries are more

likely to influence each others’ policy decisions when they are geographically close or trade a

lot with each other. Therefore, distance- and trade-based weights are used to capture spatial

interdependence. Note that the spatial lag Wy∗ in the equation (2) is endogenous. Franzese et

al. (2010) highlight that estimation with an endogenous spatial lag, while taking into account

interdependence, may unintentionally induce significant bias into the model. For estimation,

the model is therefore transformed into the reduced form such that

(I − ρW )y∗ = Xβ + ε (3)

y∗ = (I − ρW )−1Xβ + (I − ρW )−1ε. (4)

As in the standard probit model, the probability that a given observation includes a substantive

investment provision or a DSM is given by a cumulative normal distribution. However, the

spatial interdependence of the observations leads to non-spherical errors. More precisely, the
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variance-covariance matrix is given by [(I − ρW )
′
σ2(I − ρW )]−1 in the spatial probit model

rather than σ2I in the standard probit model.3 This implies that we have to deal with an n-

dimensional multivariate normal distribution which does not allow simple multiplication of the

marginal distributions. Franzese et al. (2010) show that MCMC simulation is a suitable way to

manage these complications.4

Following the recommendations of the literature, this paper uses MCMC simulation to obtain

Bayesian estimates for the parameters of interest. The procedure works as follows. First, the

econometrician needs to determine the prior densities based on her belief about the distribution

of parameters. In this paper, diffuse priors are used in order to put all the weight on the

observed data in driving the results. The next step is to combine the prior density with the

likelihood function from the data to obtain the joint posterior density of the parameters. As

indicated above, in the case of a spatial probit, this joint posterior density is not available in

an analytically tractable, closed-form solution. However, the conditional densities for each of

the unknown parameters β are known, which allows Gibbs sampling to approximate the joint

posterior distribution. For the parameter ρ, Metropolis-Hastings sampling is required, resulting

in a Metropolis-Hastings-within-Gibbs-sampler. Based on the defined number of replications,

the Bayesian MCMC estimator loops through this set-up until finally converging to the posterior

means, which are reported in the tables below. Please also see the statistical annex for a more

formal and detailed description of this methodology.

4.3 Probit results

Tables 4.1 and 4.2 present the results of the standard probit estimation for the likelihood of

including a substantive investment provision and a dispute settlement mechanism, respectively.

The estimation is done for a variety of specifications in order to illustrate the robustness of the

results. The regressions include 192 PTAs for 114 different countries for the period 1991-2009: 8

are North-North, 69 are North-South, 115 are South-South; 38.5% include substantive provisions

on investment, 33.9% include a DSM (see Appendix for a detailed list of countries and PTAs

included). Dummies indicating the period of signature are included to take trends over time

into account.

Column (1) gives the benchmark specification, including the main variables of interest as de-

scribed above. Columns (2), (3) and (4) replace the variable capturing regulatory variation

3Note that for identification, the convention is to normalise σ2 to 1 in both cases.
4The interested reader may refer to this source for the technical details and references to other suitable

estimation strategies.
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(LEGPROPdiff) by alternative variables, namely the quality of government (QOGdiff), the

difference in capital and labour endowments (ENDOWdiff) and a North-South dummy, re-

spectively. Column (5) substitutes FDIsum by GDPsum, as the two are found to be closely

correlated: countries with a higher GDP tend to have higher inward and outward stocks of FDI.

Column (6) reproduces the benchmark regression of Column (1), but treats the EU as a single

actor. This is useful in order to see whether the numerous EU observations are driving the

results or whether they also hold when the EU is treated as one actor (which it is, of course,

in trade policy). In this case, the explanatory variables are population-weighted averages of the

EU member states’ values. For the distance between capitals, Brussels is specified as the EU

capital, both because it is the political center and also geographically centrally located.

The results in Table 4.1 clearly indicate that higher GVC participation (GVCsum) as well as

inward and outward FDI stocks (FDIsum) increase a country pairs’ likelihood of including an

investment provision in the PTA. This lends support to Hypothesis 1 that globalisation, which

is characterised by strongly interconnected trade and investment activities, goes hand in hand

with ‘deep’ economic integration. In contrast to Hypothesis 2, investment coverage in PTAs is

less likely for countries with larger regulatory variation: Stronger differences in legal frameworks

and property rights protection (LEGPROPdiff) reduce the likelihood substantive investment

provisions. The alternative variables, the difference in quality of government (QOGdiff) and

endowment (ENDOWdiff) as well as the North-South dummy confirm this result. It may be

the case that in instances where countries have very different regulations on the ground, it is

more difficult to agree on a common, international investment regulation (even though it might

be useful in order to align the divergent national rules). The difference in GDP (GDPdiff) and

in political regimes (DEMOC1diff) are also negative and significant.

The results also support Hypothesis 3: the positive and significant coefficient especially for the

2000’s indicate a clear trend over time, i.e. there was evolution towards PTAs that include

substantive investment provisions. Moreover, identification seems to play an important role.

Countries with a high propensity to include substantive investment provisions are more likely

to do so in their next PTA.

These results are very robust across the different models from Column (1) - (6). They do

not depend on the specification of regulatory variation, they are also invariant regarding the

inclusion of FDI vs. GDP. When treating the EU as a single actor, the effect of differences in

legal frameworks and property rights protection becomes insignificant (but the sign still runs

counter to Hypothesis 2).

16



Do things change when looking only at those investment provisions that are reinforced by a

dispute settlement mechanism? Not very much. As Table 4.2 illustrates, the FDI variable loses

some significance and the time trend is not as clear-cut anymore. In particular the Hypotheses

on globalisation and identification receive strong support from the data: an investor-state or

state-state DSM is more likely when countries are more strongly involved in global value chain

trade and have included DSM in the past.

Table 4.1: Probit estimation: Substantive investment provision included in the PTA

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

VARIABLES INV INV INV INV INV INV

contig -0.277** -0.266*** -0.248** -0.194** -0.350*** -0.102

(0.118) (0.0992) (0.117) (0.0977) (0.116) (0.119)

comcol -0.392*** -0.171* -0.617*** -0.255*** -0.261** -0.328***

(0.124) (0.0988) (0.136) (0.0983) (0.127) (0.125)

distcap -0.0583*** -0.0678*** -0.0508*** -0.0623*** -0.0682*** -9.04e-05

(0.0152) (0.0137) (0.0150) (0.0141) (0.0148) (6.01e-05)

GDPdiff -0.113*** -0.107*** -0.0648* -0.123*** -0.0122 -0.117***

(0.0360) (0.0282) (0.0361) (0.0277) (0.0315) (0.0415)

DEMOCdiff -0.118*** -0.0812*** -0.143*** -0.0948*** -0.117*** -0.0840***

(0.00916) (0.00734) (0.0105) (0.00713) (0.00891) (0.00970)

LEGPROPdiff -0.139*** -0.0989*** -0.00352

(0.0324) (0.0313) (0.0396)

CHECKSsum 0.146*** 0.135*** 0.174*** 0.159*** 0.116*** 0.151***

(0.0136) (0.0116) (0.0137) (0.0115) (0.0144) (0.0154)

FDIsum 0.00136*** 0.00133*** 0.00130*** 0.00133*** 0.00197***

(0.000165) (0.000154) (0.000169) (0.000151) (0.000252)

GVCsum 0.539*** 0.265* 0.399** 0.322** 0.451*** 0.410**

(0.178) (0.141) (0.175) (0.140) (0.172) (0.195)

BIT -0.272*** -0.402*** -0.260*** -0.405*** -0.393*** -0.179

(0.0921) (0.0828) (0.0950) (0.0829) (0.0899) (0.114)

PROPENSITYinc 1.406*** 1.698*** 1.427*** 1.655*** 1.432*** 0.944***

(0.120) (0.106) (0.121) (0.105) (0.118) (0.121)

1996-2000 -0.334*** -0.275** -0.311** -0.271** -0.391*** 0.0346

(0.120) (0.107) (0.124) (0.106) (0.121) (0.135)

2001-2005 0.333** 0.171 0.0628 0.218** 0.314** 0.255*

(0.134) (0.112) (0.135) (0.111) (0.132) (0.145)

2006-2010 0.955*** 1.260*** 1.011*** 1.248*** 1.077*** 0.605***

(0.117) (0.0965) (0.120) (0.0963) (0.114) (0.152)

ENDOWdiff -0.390***

(0.0554)

QOGdiff -1.609***

(0.268)

NorthSouth -0.297***

(0.0856)

GDPsum 0.122***

(0.0164)

Constant -1.420*** -1.390*** -1.363*** -1.735*** -7.218*** -1.722***

(0.182) (0.151) (0.180) (0.147) (0.771) (0.196)

AIC 1519.323 2126.481 1460.238 2166.454 1563.444 1190.735

Observations 2,246 3,140 2,380 3,140 2,246 1,572

Standard errors in parentheses; Significance levels indicated as *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 4.2: Probit estimation: Dispute settlement mechanism included in the PTA

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

VARIABLES DSM DSM DSM DSM DSM DSM

contig -0.334*** -0.271*** -0.394*** -0.189* -0.383*** -0.183

(0.112) (0.103) (0.111) (0.110) (0.116) (0.145)

comcol -0.981*** -0.715*** -1.152*** -1.044*** -0.746*** -1.225***

(0.205) (0.182) (0.230) (0.188) (0.215) (0.237)

distcap -0.0831*** -0.0907*** -0.0916*** -0.00577 -0.0798*** -0.000181***

(0.0148) (0.0142) (0.0148) (0.0153) (0.0151) (6.36e-05)

GDPdiff 0.0111 -0.00658 0.0205 -0.0391 -0.00274 -0.0864*

(0.0313) (0.0282) (0.0314) (0.0306) (0.0306) (0.0473)

DEMOCdiff -0.117*** -0.0931*** -0.123*** -0.0937*** -0.116*** -0.150***

(0.0115) (0.0106) (0.0120) (0.0109) (0.0115) (0.0156)

LEGPROPdiff -0.140*** -0.150*** -0.0963**

(0.0297) (0.0302) (0.0441)

CHECKSsum 0.136*** 0.140*** 0.169*** 0.176*** 0.0893*** 0.152***

(0.0136) (0.0124) (0.0137) (0.0128) (0.0146) (0.0169)

FDIsum 2.56e-05 -4.94e-05 -1.79e-06 0.000329*** 0.00190***

(7.05e-05) (6.93e-05) (7.12e-05) (8.15e-05) (0.000252)

GVCsum 0.535*** 0.177 0.494*** 0.600*** 0.745*** 0.783***

(0.176) (0.159) (0.177) (0.168) (0.181) (0.231)

BIT -0.0274 -0.0367 -0.0169 0.0497 -0.0192 -0.0561

(0.0798) (0.0752) (0.0793) (0.0846) (0.0791) (0.122)

PROPENSITYenf 1.847*** 2.078*** 1.915*** 2.131*** 1.615*** 1.036***

(0.128) (0.123) (0.128) (0.120) (0.128) (0.144)

1996-2000 -0.00787 0.155 0.0318 0.0867 -0.115 0.452***

(0.122) (0.113) (0.127) (0.120) (0.127) (0.159)

2001-2005 0.761*** 0.745*** 0.539*** 0.701*** 0.523*** 0.748***

(0.135) (0.116) (0.136) (0.121) (0.140) (0.170)

2006-2010 -0.00711 0.365*** -0.171 0.666*** -0.258** 1.026***

(0.114) (0.0961) (0.112) (0.114) (0.115) (0.176)

ENDOWdiff -0.401***

(0.0685)

QOGdiff -1.214***

(0.251)

NorthSouth -1.921***

(0.0945)

GDPsum 0.162***

(0.0168)

Constant -1.701*** -1.733*** -1.760*** -2.430*** -9.606*** -2.214***

(0.188) (0.171) (0.190) (0.178) (0.853) (0.248)

AIC 1890.312 2115.581 1849.517 1642.641 1792.227 857.9865

Observations 2,246 3,140 2,380 3,140 2,246 1,572

Standard errors in parentheses; significance levels indicated as *** p < 0.01, ** p < 0.05, * p < 0.1

4.4 Spatial probit results

Table 4.3 presents the results of the spatial probit estimation for the likelihood of including a

substantive investment provision and a dispute settlement mechanism, respectively. The sample

is the same as in column (6) above, treating the EU as a single actor. In particular when it

comes to measuring interdependence between observations, the fact that the EU is a uniform

actor in the trade policy sphere is important to take into account. The estimation is done for
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three different weighting matrices in order to illustrate the robustness of the results: contiguity,

inverse distance and predicted trade flows (see Statistical Annex for a more detailed explanation

on the construction of the weighting matrices).

Doing a spatial probit analysis is the most suitable way of investigating whether there is spatial

interdependence in the data. Indeed, the results show strong support for Hypothesis 5: the

spatial lag is positive and highly significant. Hence, country pairs are more likely to include sub-

stantive investment provisions and a DSM when their close neighbours or major trade partners

also do so. This indicates that some imitation is taking place when deciding on the design of

PTAs.

Despite the strong explanatory power of spatial interdependence, identification and evolution

still play an important role, as demonstrated by the positive and significant coefficients on the

PROPENSITY variable and period dummies. The globalisation and regulatory variation expla-

nations seem to lose importance in this set-up. Most notably, GVC participation as measured

by GVCsum has become insignificant. This suggests that the bilateral relationship betwenn the

signatories to the PTA plays a minor role when negotiating its design. Rather, imitation, identi-

fication and evolution dominate in explaining the inclusion of substantive investment provisions

and a DSM.
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Table 4.3: Spatial probit estimation based on Bayesian MCMC simulations

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

VARIABLES INV INV INV DSM DSM DSM

contiguity distance trade contiguity distance trade

spatial lag 0.8173*** 0.2851*** 0.1462* 0.6739*** 0.6430*** 0.6113***

(0.0478) (0.0845) (0.0771) (0.0414) (0.0594) (0.0685)

contig -0.1637 -0.1376 0.1175 -0.2223 -0.2775** -0.2017

(0.1295) (0.1220) (0.117) (0.1565) (0.1587) (0.1534)

comcol 0.3513** -0.1972 -0.2550** -0.0882 -0.6502*** -0.8142***

(0.1407) (0.1274) (0.1292) (0.2338) (0.2351) (0.2490)

distcap 0.0000 -0.0001** -0.0001 -0.0001** -0.0001** -0.0002***

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

GDPdiff -0.0731 -0.1190*** -0.1193*** -0.0284 -0.0421 -0.0600

(0.0472) (0.0422) (0.0412) (0.0544) (0.0505) (0.0500)

DEMOCdiff -0.0624*** -0.0785*** -0.0814*** -0.1314*** -0.117*** -0.1331***

(0.0089) (0.0096) (0.0098) (0.0135) (0.0139) (0.0142)

LEGPROPdiff 0.0187 -0.0051 -0.0025 -0.0832* -0.0864*

(0.0411) (0.0400) (0.0399) (0.0457) (0.0452) (0.0450)

CHECKSsum 0.0376** 0.1296*** 0.1428*** 0.0295 0.0888*** 0.0181***

(0.0178) (0.0161) (0.0155) (0.0195) (0.0179) (0.0136)

FDIsum 0.0010*** 0.0018*** 0.0020*** 0.0012*** 0.0015*** 0.0017***

(0.0002) (0.0003) (0.0003) (0.0002) (0.0002) (0.0003)

GVCsum -0.4393** 0.1598 0.2859 -0.2067 0.1793 0.2998

(0.2045) (0.2019) (0.1992) (0.2412) (0.2358) (0.2455)

BIT -0.3440*** -0.2878** -0.2169* -0.1863 -0.3113** -0.2141*

(0.1174) (0.1158) (0.1159) (0.1250) (0.1258) (0.1243)

PROPENSITY 0.7739*** 0.7269*** 0.8978*** 0.7191*** 0.5248*** 0.8470***

(0.0981) (0.1197) (0.1184) (0.1096) (0.1132) (0.1174)

1996-2000 -0.2713* -0.1315 -0.0517 0.0573 0.0278 0.1652

(0.1475) (0.1409) (0.1398) (0.1757) (0.1702) (0.1666)

2001-2005 -0.0853 0.1085** 0.1761 0.4407** 0.4779*** 0.6103***

(0.1572) (0.1514) (0.1485) (0.1820) (0.1802) (0.1782)

2006-2010 0.5668*** 0.5618*** 0.5659*** 0.8876*** 0.9049*** 0.9847***

(0.1594) (0.1515) (0.1529) (0.1838) (0.1794) (0.1798)

Constant -0.2470 -1.1781*** -1.5355*** -0.4331 -0.8700*** -1.4736***

(0.2094) (0.2288) (0.2099) (0.278) (0.2786) (0.2663)

AIC 1233.267 1200.881 1195.345 669.5957 778.1298 796.695

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; 1572 observations, 11000 draws, 1000 burn-in

4.5 Next steps

• In a future version of this paper it is intended to compare the results obtained from

the DESTA and Kohl et. al (2014) datasets directly5, i.e. with the same variables and

observations. This will shed more light on the question how robust the results are in terms

of specification of the dependent variable.

• The current dataset includes treaty amendments, which is particularly relevant for the EU.

Since the inclusion of the EC-Lisbon or EC-Nice amendments may lead to a duplication

of EU observations, the next version of the paper will include only new PTAs – this will

5See Bruhn (2015) for a similar, preliminary analysis with the Kohl et al. (2014) dataset
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show how robust the results are in terms of a potential domination of EU observations.

• Geweke diagnostics and trace plots will be presented in order to be more confident about

the convergence of the MCMC estimator.

• For better numerical interpretation of the results, marginal effects will be calculated and

discussed – differentiating between direct effects and indirect effects induced by the spatial

term.

5 Conclusion

By means of a standard probit and spatial probit analysis based on Bayesian MCMC simula-

tions, this paper tests whether globalisation, regulatory variation, evolution, identification and

imitation can explain why a country pair decides to include a substantive investment provision

or a dispute settlement mechanism in their preferential trade agreement signed between 1990

and 2010. The probit results suggest a strong role for globalisation: both high global value

chain trade and foreign direct investment are positive and significant predictors of investment

provisions in PTAs. However, when conducting the spatial probit analysis, most of the variation

in the data can be explained by countries following a time trend (evolution), their own national

strategy, e.g. model treaties, (identification) or their close neighbours and main trade partners

(imitation). Against the predictions, strong differences in legal frameworks, property rights

protection and political regimes (regulatory variation) rather decrease the likelihood of agree-

ing on common, international investment rules – despite them being useful to align divergent

regulations and close the governance gap. Given the strong momentum of (deep) trade agree-

ment formation, the paper delivers important insights into the determinants of PTA design, in

particular in the context of a highly connected world.
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Appendix

List of countries: Albania, Algeria, ,Australia, Austria, Bahrain, Bangladesh, Belgium, Benin,

Bolivia, Plurinational State Of, Botswana, Brazil, Bulgaria, Burundi, Cambodia, Cameroon,

Canada, Central African Republic, Chad, Chile, China, Colombia, Republic of Congo, Demo-

cratic Republic of Congo, Costa Rica, Cote D’Ivoire, Croatia, Cyprus, Czech Republic, Den-

mark, Dominican Republic, EC, Ecuador, Egypt, El Salvador, Estonia, Finland, France, Gabon,

Georgia, Germany, Ghana, Greece, Guatemala, Guyana, Honduras, Hungary, India, Indonesia,

Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kenya, Korea, Kuwait, Latvia, Lesotho, Lithua-

nia, Macedonia, Madagascar, Malawi, Malaysia, Mali, Mauritius, Mexico, Moldova, Morocco,

Namibia, Nepal, Netherlands, New Zealand, Nicaragua, Niger, Nigeria, Norway, Oman, Pak-

istan, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Poland, Portugal, Romania,

Russian Federation, Senegal, Sierra Leone, Singapore, Slovakia, Slovenia, South Africa, Spain,

Sri Lanka, Sweden, Switzerland, Tanzania, Thailand, Togo, Trinidad And Tobago, Tunisia,

Turkey, Uganda, Ukraine, United Kingdom, United Arab Emirates, United States, Uruguay,

Venezuela, Vietnam, Zambia, Zimbabwe (114)

List of PTAs: African Economic Community 1991, Australia Papua New Guinea 1991, El Sal-

vador Guatemala 1991, MERCOSUR 1991, EFTA Turkey 1991, EFTA Poland 1992, Association

of Southeast Asian Nations (ASEAN) FTA 1992, EFTA Romania 1992, EFTA Israel 1992, EC

Maastricht 1992, European Economic Area (EEA) 1992, North American Free Trade Agreement

(NAFTA) 1992, Common Market for Eastern and Southern Africa (COMESA) 1993, Central

American Common Market (CACM) Protocol of Guatemala 1993, Bulgaria EFTA 1993, EFTA

Hungary 1993, Economic Community Of West African States (ECOWAS) 1993, West African

Economic and Monetary Union 1994, Economic and Monetary Community of Central Africa
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(CEMAC) 1994, Group of Three 1994, Costa Rica Mexico 1994, Bolivia Mexico 1994, EC Israel

Euro-Med Association Agreement 1995, EC Turkey 1995, EC Tunisia Euro-Med Association

Agreement 1995, EC Morocco Euro-Med Association Agreement 1996, Southern African Devel-

opment Community (SADC) 1996, Andean Community Trujillo Protocol 1996, Israel Slovakia

1996, Estonia Slovenia 1996, Lithuania Poland 1996, Czech Republic Israel 1996, Czech Re-

public Estonia 1996, Latvia Slovakia 1996, Bolivia MERCOSUR 1996, Czech Republic Latvia

1996, Israel Turkey 1996, Lithuania Slovenia 1996, Canada Israel 1996, Latvia Slovenia 1996,

Lithuania Slovakia 1996, Estonia Slovakia 1996, Canada Chile 1996, Chile MERCOSUR 1996,

Czech Republic Turkey 1997, Hungary Turkey 1997, Estonia Turkey 1997, EC Amsterdam 1997,

Croatia Slovenia 1997, Mexico Nicaragua 1997, Romania Turkey 1997, Lithuania Turkey 1997,

Andean Community Sucre Protocol 1997, Israel Poland 1997, EC Jordan Euro-Med Association

Agreement 1997, Slovakia Turkey 1997, Hungary Israel 1997, Latvia Poland 1997, Greater Arab

Free Trade Agreement 1997, EFTA Morocco 1997, Latvia Turkey 1998, Bulgaria Turkey 1998,

Estonia Hungary 1998, Chile Mexico 1998, Israel Slovenia 1998, Hungary Lithuania 1998, Jordan

Morocco 1998, Jordan Tunisia 1998, Egypt Jordan 1998, Central America Dominican Repub-

lic 1998, India Sri Lanka 1998, Slovenia Turkey 1998, Poland Turkey 1999, Morocco Tunisia

1999, East African Community (EAC) 1999, EC South Africa 1999, Hungary Latvia 1999, New

Zealand Singapore 2000, Israel Mexico 2000, EC Mexico 2000, EFTA Mexico 2000, Jordan UAE

2000, Mexico Northern Triangle 2000, Jordan US 2000, EFTA Jordan 2001, Jordan Kuwait

2001, Croatia EFTA 2001, Gulf Cooperation Council (GCC) 2001, Bahrain Jordan 2001, EC

Nice 2001, Caribbean Community (CARICOM) revised 2001, Israel Romania 2001, Bulgaria

Estonia 2001, Canada Costa Rica 2001, Bulgaria Lithuania 2001, EC Egypt Euro-Med Asso-

ciation Agreement 2001, Morocco UAE 2001, Bulgaria Israel 2001, Pakistan Sri Lanka 2002,

Croatia Lithuania 2002, EFTA Singapore 2002, Albania Croatia 2002, Bulgaria Latvia 2002,

Southern Africa Customs Union (SACU) 2002, Japan Singapore 2002, Chile EC 2002, Croatia

Turkey 2002, Central America Panama 2002, Australia Singapore 2003 ,Chile US 2003, Chile

EFTA 2003, Common Economic Zone 2003, Mexico Uruguay 2003, Singapore US 2003, Al-

bania Romania 2003, Albania Bulgaria 2003, Chile Korea 2003, EFTA Tunisia 2004, Tunisia

Turkey 2004, Association of Southeast Asian Nations China 2004, Central American Free Trade

Agreement (CAFTA) 2004, South Asian Free Trade Area (SAFTA) 2004, Australia Thailand

2004, Central American Free Trade Agreement (CAFTA) Dominican Republic 2004, Morocco

US 2004, Agadir Agreement 2004, Bahrain US 2004, MERCOSUR Southern African Customs

Union (SACU) 2004, Japan Mexico 2004, Australia US 2004, Jordan Singapore 2004, Morocco

Turkey 2004, Japan Malaysia 2005, Korea Singapore 2005, India Singapore 2005, Chile China

2005, Egypt Turkey 2005, EFTA Korea 2005, New Zealand Thailand 2005 ,Trans Pacific Strate-

gic EPA 2005, Chile Colombia 2006, China Pakistan 2006, Panama Singapore 2006, Central

European Free Trade Agreement (CEFTA) 2006, Albania Turkey 2006, Chile Panama 2006,

Peru US 2006, Colombia US 2006, Albania EC SAA 2006, Oman US 2006, Japan Philippines

2006, EFTA Southern African Customs Union (SACU) 2006, Association of Southeast Asian

Nations Korea 2006, Malawi Zimbabwe 2006, Chile Peru 2006, El Salvador Honduras Taiwan

2007, EC Lisbon 2007, EFTA Egypt 2007, Japan Thailand 2007, Chile Japan 2007, Israel MER-

COSUR 2007, Malaysia Pakistan 2007, Indonesia Japan 2007, Georgia Turkey 2007, Panama
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US 2007, Korea US 2007, Australia Chile 2008, China New Zealand 2008, Gulf Cooperation

Council (GCC) Singapore 2008, Association of Southeast Asian Nations Japan 2008, Japan

Vietnam 2008, Canada Peru 2008, Canada EFTA 2008, Economic and Monetary Community

of Central Africa (CEMAC) revised 2008, CARIFORUM EC EPA 2008, Colombia EFTA 2008,

Canada Colombia 2008, Peru Singapore 2008, Cote d’Ivoire EC EPA 2008, China Singapore

2008, India Korea 2009, Association of Southeast Asian Nations India 2009, China Peru 2009,

Malaysia New Zealand 2009, Jordan Turkey 2009, Canada Jordan 2009, Association of South-

east Asian Nations Australia New Zealand FTA (AANZFTA) 2009, Chile Turkey 2009, Albania

EFTA 2009, Japan Switzerland 2009, EFTA GCC 2009, Association of Southeast Asian Nations

Goods 2009 (192 PTAs of which 8 are North-North, 69 are North-South, 115 are South-South;

38.5% include substantive provisions on investment, 33.9% include a DSM)

Statistical Annex: Spatial probit estimation

This annex is meant to guide the interested reader through the statistical method used for the

empirical analysis. It closely follows Wilhelm and de Matos (2013), since estimation in this paper

is based on their implementation in the R package spatialprobit. The model to be estimated

is a spatial autoregressive model given by the form

y∗ = ρWy∗ +Xβ + ε, (5)

ε ∼ N(0, 1) (6)

where y∗ is a latent/ unobserved variable. The data only gives the information

y =

1 a substantive investment provision/DSM is included;

0 no a substantive investment provision/DSM is included.
(7)

For a dependent variable of such a binary nature, one typically uses probit or logit models to

ensure that predicted probabilities lie in the required interval (0,1). What is different here is

the spatial autoregressive term incorporated in the latent variable model, Wy∗. It captures how

much a given observational unit is influenced by other units. It is therefore basically a weighted

average of other country pairs’ policy decisions. The parameter on the spatial lag, ρ, is assumed

to be smaller or equal to one in absolute terms (similar to traditional lags). In this paper, the

weighting is done by means of the nxn spatial weighting matrix W which is generated by (i)

contiguity, (ii) inverse distances between country capitals or (iii) trade flows.

• contiguity: The contiguity variable is a dummy assigning the value of one to countries

that share a common border, i.e. that are direct neighbours. In the matrix of dyad x dyad

there are four different possible relationships. The score of each possible combination is

added up, therefore ranging from 0 to 4. This then is the number that approximates the

degree of interdependence based on neighbourhood.

• distance: This variable captures the distance between capitals. Distances greater than

2000 km are set to zero in order to reduce computational intensity. It is argued that a
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distance longer than 2000 km can no longer be defined as geographical proximity. The four

scores (if less than 2000 km) are then summed up. Its inverse is an alternative measure

for the geographic proximity, i.e. the degree of interdependence.

• trade: This weighting is based on predicted bilateral trade flows. Countries that trade

more with each other may have a stronger influence on each others’ trade policy. However,

such an economic variable may be endogenous in the spatial model and therefore induce

a bias. Therefore, exogenous variables (contiguity, common coloniser, distance) are used

to predict bilateral trade flows. In order to keep the matrix sparse, only predicted trade

flows above the 75%-percentile are assigned a positive weight. The four trade flows are

then added up to capture the degree of interdependence between the respective country

dyad.

The matrix entries are then row-normalized. As required for estimation, the main diagonal of

the matrix contains only zeroes.

Such a spatial autoregressive model cannot be estimated by simple probit or logit estimation.

To see this, consider rearranging the latent spatial autoregressive model as follows:

y∗ − ρWy∗ = Xβ + ε (8)

(In − ρW )y∗ = Xβ + ε (9)

y∗ = [(In − ρW )]−1Xβ + [(In − ρW )]−1ε (10)

Even with ε following a standard normal distribution, the full error term exhibits interdepen-

dence between observations. More precisely, the latent variable is distributed as a truncated

normal, i.e.

y∗ ∼ N((In − ρW )−1Xβ, [(In − ρW )
′
(In − ρW )]−1) (11)

Such an n-dimensional multivariate normal distribution cannot be estimated by standard pro-

bit procedures. Instead, the distribution will be sampled by using Monte Carlo Markov Chain

(MCMC) integration procedures. The joint posterior distribution of the parameters is unknown,

which can be dealt with using the Metropolis Hastings-within-Gibbs sampling procedure. Since

y∗ is also unobserved, it will be added to the list of unknown parameters (“parameter augmen-

tation”). The Gibbs sampler exploits the fact that – although the joint posterior density of the

parameters needed for drawing the posterior means is unknown – there is enough information

about each parameter’s distribution given the other parameters and the observed data. More

precisely, the joint posterior density given the data, f(y∗, β, ρ|y), can be approximated by sam-

pling through the conditional densities f(y∗|β, ρ, y), f(β|y∗, ρ, y) and f(ρ|β, y∗, y). f(y∗|β, ρ, y)

follows a distribution as detailed in equation 11. The primary interest, however, lies in the vec-

tor of parameters β, which contains the estimated effect of globalisation, regulatory variation,

evolution, identification and imitation on the likelihood of a substantive investment provision or

DSM in the respective trade agreement. Following Wilhelm and de Matos (2013), if a normal

prior with mean c and variance-covariance matrix T is chosen for β, the associated conditional

posterior is proportional to the following multivariate normal:

f(β|y∗, ρ, y) ∝ N([X
′
X + T−1]−1[X

′
(In − ρW )y∗ + T−1c], [X

′
X + T−1]−1) (12)

27



Note that the conditional posterior mean for β is an average of the prior mean c and the mean

from the data, weighted by the respective precision. In this paper, a diffuse prior for β is used,

meaning that the variance T is very large (and the precision T−1 very small, in turn). This

expresses high uncertainty about the prior beliefs and puts all the weight on the observed data.

Since y∗and β are normally distributed given the other parameters, according to equations 11

and 12, respectively, their conditional densities can be directly sampled from (“direct sampling”).

The parameter on the spatial term, ρ, does not follow such a well-known form and is instead

given by

f(ρ|β, y∗, y) ∝ |In − ρW | exp (−1

2
[(In − ρW )y∗ −Xβ]

′
[(In − ρW )y∗ −Xβ]). (13)

Since this cannot be sampled from directly, another procedure is needed to approximate the

distribution. This can be done by means of Metropolis-Hastings-sampling. When incorporating

this step into the Gibbs sampler which cycles through the three conditional posterior densities,

the approach is called Metropolis-Hastings-within-Gibbs sampling. Each draw from the con-

ditional posterior densities will generate new information which is taken into account in the

subsequent draws. This sequence of draws or ‘chain’ will eventually converge and approximate

the joint posterior density of the parameters. As explained before, the posterior means obtained

for the parameters from the joint posterior are somewhere between our prior beliefs and the

evidence from the data. Given that a diffuse, non-informative prior was used, all weight is on

the observed data, making the posterior means comparable to the parameters obtained from

traditional econometric methods (e.g. ML estimates from the standard probit model). In short,

this paper makes uses of Bayesian econometrics as a vehicle for complex computation - rather

than applying the approach to incorporate and update prior beliefs - and therefore constitutes

a “compromise”between frequentist and Bayesian approaches.
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