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1 Introduction1 

Only one tenth of world services output enters international trade, compared to over half of the 

production of goods (UNCTAD (2004)). In spite of the increasing importance of services in 

value added and employment in most industrialized countries, the share of services in total trade 

has not significantly increased. Cross-border trade in services covers about 20 per cent of total 

global trade and this share is more or less stable since the 1980s.
2
 

There are several reasons why services are less than goods traded across the borders. The 

provision of services often needs the proximity of provider and consumer, so that distance is 

important. Only a limited part of services (like standard software) can be shipped in a box or 

transferred via internet or telephone. Because of the high degree of interaction that is needed 

between producer and consumer also language can be a substantial trade barrier. Further on, 

there are national regulatory barriers to trade in services, the main subject of this study. 

Regulation affects service firms more than manufacturing firms, because the service firm often 

has to deliver at least the last part of its product close to the foreign consumer, i.e. within the 

country of destination. Exporting service firms thus are confronted with a broad range of 

national regulations and red tape such as special licenses, requirements for additional diplomas, 

residence requirements, local professional insurance, labour laws, and constraints on the use of 

home country inputs (e.g. De Bruijn et al. (2008)). Service providers with a local subsidiary 

have to deal with even more regulations. Especially the international differences in product-

market regulation cause a duplication of qualification costs and other policy-compliance costs 

for service firms that operate across borders. They represent fixed costs that arise at the moment 

of entering the foreign market.
3
 Other country regulations affect the variable costs of doing 

business for the foreign firm. Both types of regulations can be expected to influence the pattern 

of bilateral services trade.  

 

The aim of this study is to determine the effect of regulatory barriers on bilateral patterns of 

trade and FDI in two major areas of international services trade, that is to say transport, and 

business services. More in particular we asses the impact of regulation levels and bilateral 

regulation differences on cross-border trade, on supply via foreign subsidiaries, and on the 

choice of supply mode (exports versus FDI). In order to assess the role of regulation on bilateral 

trade and FDI patterns in services we estimate a gravity trade model with the standard 

 
1
 This paper is an outlet of a report The Impact of Regulation on Services Trade, financed by DG Trade of the European 

Commission under the contract “Services and domestic regulation – Impact of regulation on cross-border and FDI service 

flows and multifactor productivity ” contract No. 512.509.151 as part of implementing Framework Contract No TRADE/07/ 

A2. The views expressed here are those of the authors and should not be attributed to the European Commission. 
2
 Cf. WTO’s annual International Trade Statistics. Only trade in business services has accelerated, partly due to outsourcing, 

but the impact on total trade in services is mitigated by less trade growth in transport services and travel. 
3
 Since such fixed costs are often independent of firm size, the heaviest burden of policy heterogeneity falls upon small- and 

medium-size service firms.  
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explanatory variables (GDP, distance, common language, adjacency, former colonial ties) to 

which we add a new set of regulatory variables.  

There is not yet international agreement on the best way to measure the impact of regulation 

on trade costs. The OECD is in the process of developing a comprehensive Services Trade 

Restrictiveness Index (STRI), but at the moment of writing quantitative indices are not yet 

available. In this paper we will use multiple regulation indices to capture the fact that bilateral 

trade and FDI are the result of decisions on two sides of each border. Moreover, we use a new 

CPB indicator of bilateral regulatory heterogeneity for each pair of trading countries to indicate 

fixed firm-level adaptation costs at market entry. To account for  specific regulatory conditions 

in major services sectors we apply a new indicator of industry-specific regulation that proxies 

market access costs in transport, financial services and business services.
4
 

Despite our data efforts, the number of years for which we have bilateral trade data, FDI 

data and also the relevant regulatory indicators is limited. This makes our time series rather 

short. For our research methodology this means that we have to rely more on cross-country 

differences in the sample than on the differences over time.  

 

Our regression results indicate that regulation matters for cross-border trade and for FDI in 

services. Services trade is significantly and negatively affected by a more strict industry-

specific market access regulation in the destination country, and by more regulatory 

heterogeneity between the partner countries. We also find significant indications for regulatory 

impacts on bilateral FDI, but here the results are more mixed. Finally, our results suggest that 

trade and FDI in the these services industries tend to be complements rather than substitutes. 

The econometric analysis shows that there is hardly substitution between cross-border trade and 

FDI as mode for delivering services at a foreign market. This result might be explained at least 

partly by the relatively high aggregation level in the data. Research in manufacturing suggests 

that it is only possible to identify substitution at the product level (Fontagné (1999)). 

 

The structure of this report is the following. Section 2 discusses the regulatory indicators and 

their construction. Section 3 discusses the literature on the impact of regulation on services 

trade and our estimation methodology. Section 4 presents the estimation results of the gravity 

equation for cross-border trade in the three services industries. Section 5 presents the 

estimations results for FDI in the same sectors and section 6 discusses the complementarity 

between cross-border trade and FDI.  Section 7 concludes. For expository reasons we only 

present our central results in the main text. We add an annex, where the reader can find further 

analyses, robustness tests and a description of the regulatory data that are important for our 

results.  

 
4
  Some of the new regulation indices that we apply in this study have also been an input to the STRI work by the OECD 

(Nördas and Kox (2009)).  
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2 Measuring regulatory trade barriers  

The present section explains how we measure regulatory barriers to services trade in the 

remainder of this report. Section 2.1 presents the basic philosophy. Section 2.2 shows how the 

regulatory indicators have been calculated and gives some results for the EU and its trading 

partners on the basis of these indicators and their development over time. Section 2.3 shows that 

the regulation indicators that we use are complementary, and that they measure different 

regulatory issues. 

2.1 Regulation impact on the behaviour of trading firms  

Regulation may be useful to make markets function properly, for instance when private 

transactions go along with information asymmetry, market power or external effects for third 

parties. Apart from this beneficial side of regulation, there may also be cost effects of 

regulations for services clients and for services providers. We may only understand the impact 

of regulation on trade by understanding how it affects the behaviour of firms.  

 

A. Which actors are involved? A first element that has to be taken into account is how many 

firms are involved in the trade transaction. In the case of intra-company trade within a 

multinational services firm, one may expect international coordination at the firm level. In all 

other cases (so-called arm’s length trade), there are at least two parties involved in the trade 

transaction, one on the importing side and one the exporting side. Moreover, there may be 

several intermediating firms involved (wholesale, local sales agents, other intermediary agents) 

on both sides of the border. Each of these parties is affected by regulation, either only the 

regulation of the home country, or only the regulation of the destination country, or the 

regulation on both sides of the border. 

B. On which side of the border do regulatory costs occur? For assessing how and how much the 

regulatory environment affects trade and FDI decisions by individual services firms we in 

principle need three types of indicators: 

• Country-comparative indicators for regulation compliance costs in the home country of the 

(potential) exporter and FDI-making firm. The regulatory climate in the origin country can 

in itself be a major factor that influences the export and FDI decision. 

• Most arms’ length export transactions are preceded by an import decision. The behaviour of 

(potential) importers may be affected by domestic regulatory and business climate. The 

same may apply to the behaviour of firms that are (potential) targets of cross-border merger 

or acquisition transactions by services multinationals.
5
 For grasping the behaviour on the 

 
5
 Note that this does not hold for FDI in the form of green-field investments.  
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‘receiving’ side we also need country-comparative indicators for regulation compliance 

costs and business climate in the destination country. 

• Many service transactions can only come about if the services firm operates on both sides 

of the border. The firm will therefore incur costs for adaptation to regulatory requirements 

and business climate in the export destination country. Such adaptation costs may differ 

between each country pair.  

A strict symmetric treatment of regulation that only accounts for the first two types of indicators 

would miss the firm-level adaptation costs that may differ by country pair.  

 

C. What is the nature of the regulation compliance costs? Here we must distinguish between 

fixed and variable regulation compliance costs. Fixed compliance costs are one-off costs, they 

generally have to be absorbed up-front by the services provider that is upon market entry.
6
 

Fixed and county-specific regulation costs that occur at market entry can have a heavy impact 

on entry decisions by small- and medium-sized firms. Such costs deter entry if the SME firms 

do not expect large sales in that foreign market. Regulation-related fixed entry costs generally 

yield no saleable assets. This matters for the exit strategy in case exporting would yield 

disappointing results. Fixed policy compliance costs therefore tend to be sunk cost: they are 

forfeit upon exit, thus increasing the risk factor of foreign market entry.  

Finally, some regulation compliance costs may be volume-dependent variable costs, just like 

an import tariff charged by the destination country. Such regulatory costs affect the profitability 

of exports or FDI. Their impact will be most on the volume of exports rather than on the entry 

decision. 

 

For the relative restrictiveness of market access regulation by industry we use the set of OECD 

indicators. For transport we use entry regulation in road, rail and air transport services and took 

the average. In total 10 items are covered legal entry condition; open skies; regional air 

agreements; quotas; licenses and permits; incumbent involvement in entry decisions for 24 

members between 1985 and 2003.ffor other business services we use entry regulation in 

professional services. This includes licensing,; education requirements; quotas, economic needs 

tests; exclusive rights of provision between 1999 and 2003 (Conway and Nicoletti (2006)).  

 

We use the OECD indicator for overall strictness of a country’s product-market regulation. The 

OECD system of indicators for product-market regulation (PMR) forms a seminal contribution 

to a comprehensive measurement of many aspects of product market regulation across countries 

 
6
 A few examples of fixed policy compliance costs are the costs of adapting working practices to comply with policies in the 

destination country, the costs caused by the need to have a local office, need to have local or different qualification for 

service-providing personnel, obligatory membership local professional associations, obligation to have local professional 

insurance, obligation to source some inputs from local providers, and local residence requirements for management. 

Importers may also have fixed costs (like those for searching foreign suppliers, for monitoring contracts and the quality of the 

products). It is not a priori clear whether exporter or importer costs are affected most.  
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(Nicoletti et al. (2002); Conway and Nicoletti (2006); Wölfl 2008). The emphasis in the OECD 

system of PMR indicators is on providing a consistent set of indicators that measures the 

relative strictness of product market regulation in a country compared to that in other OECD 

countries. The indicators are based on an extensive database regarding national product market 

regulations, for which the information is mainly provided by OECD member governments.  

The regulation intensity per regulation area is measured on a 0 (lowest) to 6 (most strict) scale.    

 

Quantitative regulation indicators must deal with a substantial dimension problem, as regulatory 

differences between countries include several aspects such as the area of regulation, the types of 

regulatory instruments, the responsible agencies, the legal status, the sector coverage, 

exemptions, transparency, and treatment of foreign companies. Regulation indicators also differ 

in the degree to which they approximate either nominal differences in the formal regulation 

contents or the costs of regulations at firm level (including the added implementation costs 

caused by regulatory inefficiency and opacity and the need to use additional services from 

lawyers and specialist information brokers). We discuss a few of the most important regulation 

indicators. 

    Because the OECD PMR indicators are strictly national in scope they are of limited use for 

getting at grips with the policy-caused adaptation costs that a border-crossing services provider 

often has to comply with. We follow an approach to assess to what extent specific policies 

differ between any pair of countries. For the individual company that considers export or FDI, it 

is important to know to what degree policies in the target country are dissimilar to policies in 

the firm’s home country. For the services firm, adaptation to and compliance with policies in 

destination countries go along with changes in working practices and fixed costs. Moreover, 

since such costs are often strictly country-specific, they embody one-off sunk costs that have to 

be absorbed upfront when entering a different country. The degree of regulatory heterogeneity 

(dissimilarity) can thus be a measure of sunken entry costs at firm level.
7
 Basically the method 

digitalizes policy differences for each pair of countries, thus allowing to aggregate policy items 

across different dimensions. 

We show some comparisons between regulation level indicators and regulation heterogeneity 

indicators. Table 2.1 compares the country performance with regard to overall product-market 

regulation on both types of policy indicators. PMR intensity levels vary between 0.9 for the UK 

and 2.8 for Poland, whereas unweighted PMR heterogeneity levels vary between 0.31 

(Luxembourg) and 0.41 (Australia). The range of variation for trade-weighted heterogeneity 

indicators is about the same, but at the country level the performance is different. 

 

 
7
 Regulation heterogeneity restricts the realisation of economies of scale in complying with regulations, and it increases 

costs for internationally operating services firms. 
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Table 2.1 Relative intensity level of product-market regulation (PMR) and the PMR heterogeneity vis-

a- vis all other OECD countries, selected countries 2003  

Country Relative intensity 

of Product Market 

Regulation (PMR) 

Relative intensity of 

PMR, expressed on  

a 0-1 scale 

PMR heterogeneity  

vis-a-vis all other  

OECD countries,  

unweighted average 

PMR heterogeneity  

vis-a-vis all other  

OECD countries, 

 Weighted average 

Australia 0.9 0.15 0.413 0.378 

Austria 1.4 0.23 0.373 0.413 

Belgium 1.4 0.23 0.341 0.326 

Canada 1.2 0.20 0.366 0.327 

Czech Republic 1.7 0.29 0.353 0.373 

Denmark 1.1 0.19 0.368 0.373 

France 1.7 0.28 0.358 0.376 

Germany 1.4 0.24 0.361 0.366 

Greece 1.8 0.31 0.372 0.390 

Hungary 2.0 0.34 0.376 0.398 

Italy 1.9 0.31 0.379 0.395 

Japan 1.3 0.21 0.390 0.361 

Korea 1.5 0.25 0.369 0.353 

Luxembourg 1.3 0.21 0.310 0.310 

Mexico 2.2 0.36 0.393 0.393 

Netherlands 1.4 0.23 0.331 0.329 

New Zealand 1.1 0.19 0.370 0.382 

Norway 1.5 0.25 0.366 0.338 

Poland 2.8 0.46 0.389 0.390 

Portugal 1.6 0.26 0.366 0.385 

Slovak Republic 1.4 0.23 0.368 0.399 

Spain 1.6 0.27 0.366 0.385 

Sweden 1.2 0.21 0.387 0.401 

Switzerland 1.7 0.28 0.368 0.368 

Turkey 2.3 0.38 0.386 0.386 

United Kingdom 0.9 0.15 0.360 0.369 

United States 1.0 0.17 0.382 0.383 

Note: a) Weighted with each country's 2001 exports of total services to other OECD member states. Sources: 

PMR regulation levels derived from Conway et al. (2005); PMR heterogeneity levels calculated by CPB, The 

Hague.  

 

A meaningful question is whether both types of indicators for national policy differences 

really yield different information. Intuitively, one would expect that the relative intensity level 

is more general than the heterogeneity indicator. That seems likely for the simple reason that  

more rules easily leads to different rules. This intuition is not correct. Figure 2.1 plots both 

indicators in one graph, showing -for expository reasons- only the relevant part of the possible 

intervals for both indicators. Remarkable is that countries with approximately the same PMR 

intensity level (e.g. countries with a PMR intensity level of 1.4) may have quite different 

policies compared to the rest of the OECD countries. 
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Figure 2.1 also shows the result of a simple regression (OLS) in order to check whether the 

PMR intensity level can explain the level of PMR heterogeneity vis-à-vis all OECD member 

states. This turns out not to be the case in a statistically significant way. The relevant regression 

parameter shows a positive sign, which corresponds with the intuition. But the parameter is not 

statistically significant, while the regression equation as a whole explains just 2 per cent of the 

variation in PMR heterogeneity.
8
 These results indicate that the PMR intensity levels and the 

PMR heterogeneity levels indeed measure different aspects of national policy differences.  

 

Figure 2.1  Relative intensity average heterogeneity of  product-market regulation 2003  

 

Note: the y and x axis plot only a small segment of the full heterogeneity interval and PMR intensity level.  

A possible explanation is that product-market regulation in services often has a long history. 

Each authority has over time developed its own system of quality safeguards for domestic 

buyers, with its own rules and agencies. Many service industries were until quite recently hardly 

exposed to foreign completion, so there was not much reason for policy convergence. 

Globalisation, economic integration and the active search for best practices in regulation have 

brought about a move towards reduced policy heterogeneity in last decades.
9
 The example of 

some Central and East European countries show that the convergence may go quite fast. Figure 

 
8
 We also ran a regression to check whether trade-weighted PMR heterogeneity is better explained by PMR intensity levels. 

This indeed appears to be the case, but the PMR levels still explain less than 10% of the variation in PMR heterogeneity 

levels. Since the trade-partner selection may also vary with non-observed variables, this result may be spurious. 
9
 Cf. evidence shown in Nicoletti & Scarpetta (2003); Conway et al. (2005). 
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2.1 and Table 2.1 show however that the heterogeneity gap even in the OECD is still 

considerable.  

3 Empirical strategy and data 

The concept of trade in services is much more complex than the one for trade in goods. This 

study -like most trade negotiators- adopt the concept of services trade as it is developed by 

General Agreement on Trade in Service (WTO/GATS). This definition reflects the complexity 

of services trade by distinguishing four different modes of international supply:  

• cross-border trade where the supplier sends the service across the border (mode 1); 

• cross-border trade where the consumer crosses the border and gets the service supplied in 

the country of the supplier (mode 2); 

• international supply through local affiliates (commercial presence) of the supplier in the 

country of the consumer (mode 3); and 

• international supply where the supplier temporarily sends natural persons to supply the 

service in the country of the consumer (mode 4).
10

  

 

Mode 1 (cross-border supply by the producer) has most resemblance to the traditional export 

concept in goods trade. Mode 2 includes for instance tourism services and cases where 

consumers travel to another country to have a medical treatment. Mode 3 is probably the most 

important mode of international services supply (Bensidoun and Unal-Kesenci (2007). It 

represents the supply through subsidiaries of a multinational services firm. For supply through 

mode 3, the preferred way of measuring would be on the basis of sales by local affiliates of 

multinational services firms. Such sales are registered OECD’s database on Foreign Affiliates 

Trade Statistics. We nonetheless discard the use of the Foreign Affiliates Trade Statistics data 

set since it still only includes a small set of countries. Instead we use a specially prepared 

dataset of bilateral FDI stocks prepared by the OECD Trade Directorate on the basis of prior 

work by CPB.
11

 The correlation between bilateral foreign affiliate sales and inward FDI stocks 

is quite strong as is shown by Miroudot and Lanz (2008): for those countries that have both 

types of data. For the EU member states Austria, Finland, France, UK, Netherlands Poland, 

Portugal, and Sweden the correlation was 70 per cent or better.
12

 Lankhuizen et al. (2008) show 

for US data that FDI stocks are highly correlated with foreign sales for US multinationals. This 

suggests that bilateral FDI stocks can be a good proxy for services trade in mode 3.  

literature 

 
10

 Mode 4 also includes the possibility that a sole proprietor of a services firm supplies the service by moving temporarily to 

the destination country.  
11

 For the construction see Miroudot and Lanz (2008) and Van Leeuwen and Lejour (2006).  
12

 The correlation was less for Germany (0.51) and Spain (0.35). 
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Mirza and Nicoletti (2004) are the first to include regulation variables for the exporting and 

importing country as determinants for services trade. They find that a higher regulation level in 

an importing country has a negative effect on that country's bilateral service trade. Their 

analysis only considers the intensity level −on a scale relative to other OECD countries− of a 

country's product-market regulation.  

Kox and Lejour (2006) argue that individual firms (from a given home country) have fixed 

initial costs for adapting to the regulation and business climate in the destination country. 

Consequently, the differences in regulation between the exporting and importing country are 

also important barriers for bilateral trade. Using indicators of bilateral policy heterogeneity as 

proxy for regulation-caused fixed entry costs, they find that differences in regulation are a 

significant barrier for bilateral services trade and bilateral FDI in services between 15 EU 

member states. Nördas and Kox (2009) and Kox and Nördas (2007) have extended this analysis 

to all OECD countries and a number of large non-member trade partners. They show that 

regulatory heterogeneity has a significant negative impact on bilateral trade in services, both for 

modes 1 and 3. 

 

Foreign markets can be served through cross-border trade or local sales of a foreign affiliate. 

Markusen and Strand (2008) model the interaction between cross-border trade and establishing 

or foreign affiliate. For manufacturing the literature seems to suggest that the case of 

complementarities between FDI and trade is stronger than the case of substitution, which is at 

least associated with vertical FDI. However, we have to be careful using the concepts 

substitutability and complementarity at a more aggregated industry or macro levels. For 

example, if a headquarter in country A decides to serve the market in country B by establishing 

a foreign affiliate to produce service X, trade in service X could drop due to substitutability. 

However, total trade between country A and B could increase, because the foreign affiliate 

needs other services and goods from country A as intermediates. This is not only an imaginable 

case. The recent literature on firms trade shows that multinationals are responsible for very 

large amounts of imports and exports and a large share of these inputs is intra-firm trade 

(Bernard et al. (2007), Mayer and Ottaviano (2007)). As a consequence, complementarity 

between cross-border trade and foreign sales at the macro or industry level could go 

simultaneously with substitution at the product or service level. This result is found by 

Fontagné (1999) for manufacturing. 

Proximity between producers and consumers could also be a determining element for choosing 

the mode to serve the foreign market in manufacturing but for services it is often decisive. For 

example in banking and insurance cross-border-trade is relatively modest and foreign 

establishments are more important. Buch and Lipponer (2004) examine empirically the 

relationship between FDI in the German banking sector and cross-border financial services by 

German banks and conclude that in this sector FDI and trade are complements. Fillat-Castejón 
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et al. (2008) also conclude that services cross-border trade and FDI are complements using 

aggregated data for a sample of OECD countries between 1994 and 2002. In the longer term the 

complementarities even increase through the services imports by the foreign affiliates. 

According to their analysis business services, communication and financial services have the 

biggest cross-border trade potential if regulation is reduced and FDI is increased. Lennon 

(2007) uses US data to study the complementarities between mode 1 and 3. She uses foreign 

sales and FDI restrictions as explanatory variables for cross-border trade in business services, 

insurance, financial services communication and transport. She concludes that is exists also for 

horizontal FDI and is even stronger than for goods, only in transport FDI restrictions seems to 

promote cross-border trade. 

Given that cross-border trade in services and FDI are often complements, Lejour and Smith 

(2008) claim that the tradability of services also depends on the freedom to conduct FDI. FDI 

restrictions and other barriers to establish a foreign affiliate will have a negative impact on trade 

in services. This is one of the topics we address in this paper. 

Econometric methodology 

We estimate the impact of the level and heterogeneity of regulation on trade in services using 

the well-known gravity equation. Gravity equations originated from physics in the 1960s and 

basically assume that trade between two countries can be explained by the economic size of 

these countries (often measured by GDP) and the bilateral distance. Anderson and Van 

Wincoop (2003) have shown that the gravity equations can be derived from theoretical trade 

models. They show that bilateral trade does not only depend on economic size, but also on 

relative prices which include international transaction costs. It is however difficult to estimate 

these relative prices (or multilateral trade resistance terms as these are often labelled). Such 

relative trade resistance is a function of trade costs, and hence also of the regulation-caused 

costs of doing business. Regulation level indicators should therefore reflect trade costs relative 

to the rest of the world (cross section dimension).  

For the cross-sections we estimate the following basic equation. 

( ) ( )0 1 2 3 4 5

6 7

ln ln ln 1
ijt it jt ij ij ij ij

ij i it j jt ijt ijt

x a a y y a EU a dist a contig a lang

a col d reg d reg a hetreg ϕ

= + + + − + + +

+ + + + +
 (3.1) 

ijt
x represents services exports or the FDI stock between country i and j and time t and 

it
y  

represents GDP in country i. Apart from distance (dist) we include the following bilateral 

variables: contingency (contig), common language (lang), colony (col) and EU membership 

(EU). Reg represents the regulation level for bother countries and hetreg the heterogeneity in 

regulation between both countries. 
ijt

ϕ represents the error term.  
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This basic equation does not fulfil all theoretical demands. The main reason for presenting 

and using this specification is the lack of (substantial) time series with respect to the indicators 

on regulation and also on bilateral trade and FDI in specific services sectors. In a cross section 

context Anderson and van Wincoop (2003) suggest the use of country dummies to cover 

country-specific omitted variables. This is less useful in our context, because we examine the 

impact on country specific regulation on bilateral trade. With country dummies we can not 

include regulation variables.  

For robustness we test several other specifications to reduce a possible bias due to omitted 

variables, such as adding labour productivity. The labour productivity terms are always includes 

in the FDI stock regressions, because labour productivity is according to the literature a 

significant determinant for FDI. Moreover, we use instrumental variables for regulation to test 

whether trade and regulation are not driven by similar developments. 

The time variation in the regulation data is limited but for robustness analysis we exploit the 

information. The OECD regulation level data for 1998 and 2003 vary somewhat over time. 

Missing information on regulation data is covered by interpolating. We estimate the following 

panel equation: 

( )0 1 2ln ln ln
ijt it jt it it jt jt ijt ij ijt

x a a y y d reg d reg a hetreg η ϕ= + + + + + + +  (3.2)    

1a  captures the income effect. The unobserved time-invariant characteristics of trade 

between i and j are captured by the pair-wise fixed effects ijη  This term represents bilateral 

variables as distance, common language, contingency, former colonial ties and EU membership. 

Because the residuals could be heteroskedastic, clustered and auto correlated Driscoll and 

Kraay (1998) suggest to estimate a covariance matrix to avoid biased and inconsistent standard 

errors for the coefficients. 

We do not include country dummies because these hinder the exploitation of the cross 

country variation in the data which of more importance than the limited time variation. We face 

still the risk that regulation is not correctly estimated because of omitted variables. 

 How to treat complementarity and substitutability in the estimations? We analyse trade and 

FDI for fairly broad services categories: transport services, financial and other business services 

due to a lack of data at more disaggregated levels. We are not able to tackle the issue of 

substitutability at service product levels. We use various methodologies to address this topic at 

the aggregated levels. First, we use trade as explanatory variable (e.g. lagged ) in the FDI 

regressions and the other way around. A positive (negative) coefficient indicates 

complementarity (substitutability). Second, we estimate the trade and FDI regressions 

simultaneously and check the correlation of the error terms with a Breusch Pagan test.  

The data are discussed in the appendix. 
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4 Cross-border trade and regulation 

This section presents the empirical estimations of the relation between regulation and cross-

border trade for transport,  and other business services.  Table 4.1 presents the basic results 

using an OLS specification of equation (3.1) for 2003. For each service sector we present three 

equations. The first regression contains a market access indicator for the respective service 

sector in the destination country, an OECD indicator for regulation in the exporting country 

(lio_pmr) and a measure for the heterogeneity in product market regulation.   

The standard variables have the expected sign for all sectors. As expected the GDP effect is 

significantly positive. The coefficient for distance is also significant and negative. Common 

language and contingency do not seem to be important, but colonial ties stimulate trade in 

transport services.  

Table 4.1 Basic regressions for cross-border trade for the year 2003 

Bilateral trade  Transport services Other business services 

   1 2 3 4 5 6 

log GDP   0.836 0.835 0.844 0.972 0.934 0.946 

   [0.035]*** [0.031]*** [0.036]*** [0.043]*** [0.041]*** [0.041]*** 

log distance   -0.748 -0.653 -0.751 -0.898 -0.968 -0.847 

   [0.070]*** [0.067]*** [0.069]*** [0.085]*** [0.094]*** [0.093]*** 

Contingency   0.24 0.572 0.202 0.078 0.327 0.112 

   [0.182] [0.191]*** [0.180] [0.441] [0.463] [0.398] 

com. language   0.089 0.161 0.104 0.418 0.486 0.539 

   [0.198] [0.186] [0.202] [0.259] [0.270]* [0.241]** 

former colony   0.395 0.324 0.458 -0.211 -0.208 0.016 

   [0.182]** [0.173]* [0.175]*** [0.384] [0.428] [0.332] 

PMR origin country   -0.853 -0.726 1.807 -0.924 -1.011 12.962 

   [0.178]*** [0.169]*** [1.104] [0.371]** [0.418]** [2.853]*** 

market access   -0.217  -0.317 -0.591  -0.463 

destination country   [0.051]***  [0.188]* [0.080]***  [0.492] 

PMR heterogeneity   -2.359 -0.846 8.468 -5.471 -5.362 25.41 

   [1.028]** [1.046] [8.932] [2.331]** [2.520]** [25.438] 

BTC dest. cty    -0.567   -0.439  

    [0.119]***   [0.237]*  

PMR origin sq.     -0.899   -4.364 

     [0.390]**   [0.868]*** 

market access     0.02   -0.03 

destination sq.     [0.039]   [0.102] 

PMR heterog.      -14.602   -40.537 

sq.     [11.934]   [33.402] 

Constant term   -4.264 -5.777 -8.081 -2.391 -2.355 -19.158 

   [0.675]*** [0.596]*** [1.900]*** [0.928]** [1.005]** [5.922]*** 

Observations   402 402 402 154 162 154 

adjusted R-squared   0.71 0.72 0.72 0.79 0.75 0.82 

Standard errors in parentheses* significant at 10%; ** significant at 5%; *** significant at 1%. Estimation method OLS. 

Year 2003 
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The regulation levels are negative and often statistically significant in the basic regressions. 

More market access barriers in the destination country hamper imports. Regulation in the origin 

country might hurt competition and international competitiveness. The negative and significant 

terms suggest it does. Heterogeneity in regulation impedes trade significantly in transport and 

other business services.  

 

The first extension is an alternative indicator for market access in the destination country. We 

have constructed our preferred indicator using information of the OECD for market access in 

transport services and other business services. As an alternative we use an indicator developed 

by the OECD: barriers to trade and investment (BTC). This is a macro-economic indicator not 

targeted to specific service sectors. Columns 2 and 5 present the results. The coefficients for 

BTC in the destination country are negative and significant. The magnitude is the same as for 

the market access indicator in column (1) of table 4.1, but for transport services it is lower. We 

may conclude that the trade hampering effect of limited market access is robust for various 

indicators. 

The level and heterogeneity of regulation could have a non-linear impact on trade in 

services. The second extension adds quadratic terms for all regulatory indicators to the basic 

specification (equation (3.1)) for the OECD indicators. The quadratic term for PMR regulation 

in the origin country is significant and negative. On average the level of PMR is about 2, 

suggesting that the positive effects of the linear term dominate the negative coefficient of the 

quadratic term, but the former is not statistically significant. For the other regulatory indicators 

the quadratic term is not significant. The coefficients of the linear terms are also not 

significant.
13

  

 

We have estimated equation (3.1) with OLS for the year 2003. Some of bilateral trade 

observations contain zero values which could affect the outcomes. Therefore we estimate with 

pseudo Poisson as suggested by Santos Silva and Tenreyro (2006). These results are presented 

in column 1 and 4 in Table 4.2. The adjusted R-squared is much lower than for OLS (see Table 

4.1). The coefficients for PMR in the country of origin are much lower and not significant any 

longer. Market access barriers in the destination country have still a significant negative effect 

on bilateral services trade. The heterogeneity of regulation has also a negative and significant 

effect, but not for other business services.  

 A second robustness test is a check on the stability of the values of the coefficients for 

regulation. The literature suggests that the coefficients might vary in cross section analyses over 

time. We have pooled the data between 2000 to 2003 for the regressions with the market access 

 
13

 We have also included labour productivity in transport services as explanatory variables derived from the EU KLEMS 

database (see Timmer et al. (2007)). Productivity has a positive impact on cross-border trade, but the number of 

observations is substantially lower. For this reason we do not report the results, but these are available upon request.  
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and OECD indicators. The results of the pooled regressions can be interpreted as a summary of 

the cross section results for the various years. Column 2 and 5  present the results for PMR 

regulation in the origin country, market access indicators in the destination country and the 

PMR heterogeneity of regulation. The comparison of the coefficients for regulation in Table 4.1 

and Table 4.2 suggest that the values of these coefficients are similar for the cross section in 

2003 and the pooled regression. Only for PMR regulation in other business services and market 

access in financial services the coefficients are much smaller, although the latter coefficient is 

still significant. Overall the coefficients for the cross section estimation are similar to the ones 

in the pooled estimation.  

Table 4.2 addition Alternative estimations methods for cross-border trade and regulation 

Bilateral trade Transport services Other business services  

log GDP 0.623 0.805 0.419 0.950 1.018 0.528    

 [0.029]*** [0.020]*** [0.062]*** [0.035]*** [0.023]*** [0.152]***    

log distance -0.386 -0.74  -0.718 -0.99     

 [0.053]*** [0.039]***  [0.124]*** [0.046]***     

contingency 0.082 0.273  -0.141 -0.207     

 [0.123] [0.105]***  [0.385] [0.281]     

com. language -0.003 -0.051  -0.025 0.491     

 [0.149] [0.116]  [0.211] [0.166]***     

former colony 0.279 0.292  0.03 0.035     

 [0.139]** [0.104]***  [0.295] [0.211]     

PMR origin cty -0.223 -0.903 0.015 -0.393 -0.528 -0.13    

 [0.142] [0.073]*** [0.074] [0.608] [0.112]*** [0.143]    

market access -0.179 -0.241 -0.023 -0.704 -0.592 -0.092    

destination cty [0.050]*** [0.028]*** [0.054] [0.109]*** [0.045]*** [0.171]    

PMR heterog. -2.75 -2.39 -0.89 -2.006 -4.959 -2.125    

 [1.321]** [0.641]*** [0.844] [2.176] [0.989]*** [1.406]    

Constant -4.571 -2.999 -7.015 -4.983 -2.588 -8.208    

 [0.605]*** [0.416]*** [0.986]*** [1.133]*** [0.490]*** [2.453]***    

Observations 402 1256 1256 154 547 547    

R-squared 0.35 0.71 0.14 0.56 0.81 0.15    

Estimation Poisson OLS panel Poisson OLS panel    

Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimation method Poisson for 2003. The pooled 

regressions are estimated with OLS for 2000-2003 and from 1999 for transport services. These are panel regressions with fixed bilateral effects for the 

period 2000-2003.  

 

We have a limited number of observations for regulation over time. For the OECD regulatory 

variables barriers to entrepreneurship and market access the OECD only provides data for 1998 

and 2003. The data for the years in between are extrapolated. We have exploited the time 

dimension of the regulatory and trade data using OLS regressions with fixed effects for the 

bilateral pairs. Columns (3) and (6) of Table 4.2 provides the results. For all services categories, 

the modest variation of the OECD indicators on market access and product market regulation 

over time does not add much to development of cross-border trade.  
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Overall the limited number of observations per bilateral pair, the low explanatory power of 

the regressions and the insignificant outcomes for the regulatory variables suggest that these 

panel estimations are not the appropriate estimation methodology for the sample. Probably we 

need longer time series on trade and regulation data before this method can be applied. At this 

moment, it seems only meaningful to exploit the country differences with respect to regulation 

and cross-border trade.  

 

We use several indicators for regulation market access by sector and product market regulation 

(OECD) as explanatory variables for bilateral trade. We have assumed that these indicators are 

exogenous and that consequently less regulation might explain some part of bilateral trade. The 

question is whether this assumption is valid. It could be the case that the indicators for 

regulation represent other, hidden factors. Less regulation could express a preference for less 

state involvement in the economy and countries with such preferences could have also a 

preference for less policy involvement in international trade. The trade intensity and regulation 

could be the result of such common underlying factor. To deal with this possible endogeneity of 

regulation we have instrumented the levels of regulation. We have used the legal system as 

exogenous variable to explain the level of regulation.
14

 Five legal systems are distinguished: 

common law (English), French, German, socialist, and Scandinavian legal system. The last two 

are dropped in the regressions. The others are introduced as dummies.  

In the first stage, the level of regulation is explained by the legal systems and the other 

explanatory variables of the trade equation. Overall legal systems are a significant determinant 

of the level of regulation in the origin country. See columns (2), and (5) in table 4.3. The legal 

systems in the destination country are positively correlated with market access (columns (3) and 

(6)), but the explanatory value of these regressions is less convincing. 

We use the results of the first stage to predict the level of regulation in the country of origin 

and destination and use these predicted variables as explanatory variables in our standard 

regression (equation (3.1)). Table 4.3 presents the results for both stages. The results of the 

second stage can be compared with the basic regressions in Table 4.1. The Sargan over 

identification test and Durbin chi2 test shows that the regulatory variables are not exogenous. 

Only for market access in business services this is significant at the 10% level. This suggest that 

legal systems work properly for PMR and market access in transport services. 

 
14

 We have also experimented with the level of the degree of democracy in 1990, and share of population living in Koepen-

Geigen temperate zones in 1995. Most of our regulatory indicators focus on OECD countries for which the variation in these 

two instruments is rather modest and consequently these two instruments did not perform very well to explain the level of 

regulation in OECD countries. 
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 Table 4.3 Trade and instrumented indices for regulation 2003 

Bilateral trade Transportation Other business 

 2de stage  1
st
 pmr 1

st
 ma  2de stage 1

st
 pmr  1

st
 ma 

log GDP 0.846  -0.042 -0.129  1.006 -0.010  0.051 

 (0.034)***  [0.008]*** [0.027]***  (0.052)*** (0.009)  (0.043) 

log distance -0.781  -0.049 0.007  -0.888 -0.027  0.186 

 (0.061)***  [0.015]*** [0.050]  (0.101)*** (0.0212)  (0.097)* 

contingency 0.177  -0.066 0.022  -0.132 0.036  -0.453 

 -0.216  [0.066] [0.193]  -0.482 (0.085)  (0.391) 

com. language -0.051  -0.029 -0.498  0.532 -0.049  -0.095 

 -0.237  [0.054] [0.203]**  -0.324 (0.066)  (0.303) 

former colony 0.549  0.064 0.498  -0.271 0.034  0.336 

 (0.266)**  [0.077] [0.193]**  -0.42 0.073  (0.335) 

PMR origin  -0.532     0.042    

Country (0.243)**     -0.429    

PMR  -2.914  0.53 -1.418  -6.775 0.877  -0.881 

heterog. (1.094)***  [0.313]* [0.886]  (2.274)*** (0.351)**  (1.608) 

mrkt access -0.456     -0.722    

desti cty (0.113)***     (0.236)***    

io_dleg_com   -0.142 0.241   -0.207  -0.218 

   [0.033]*** [0.158]   (0.061)***  (0.278) 

io_dleg_fre   0.345 0.113   0.386  -0.040 

   [0.026]*** [0.149]   (0.045)***  (0.207) 

io_dleg_ger   0.446 0.164   0.246  -0.070 

   [0.047]*** [0.136]   (0.43)***  (0.198) 

id_dleg_com   0.096 0.315   0.078  -0.881 

   [0.050]* [0.152]**   (0.070)  (0.322)*** 

id_dleg_fre   0.058 0.969   0.013  -0.316 

   [0.045] [0.134]***   (0.066)  (0.301) 

id_dleg_ger   0.036 1.242   0.060  -1.199 

   [0.041] [0.146]***   (0.061)  (0.282)*** 

Constant -3.93  1.904 3.431  -3.073 1.199  1.683 

 (0.852)***  [0.163]*** [0.543]***  (1.386)** (0.189)***  (0.865)* 

Observation
1 402  402 402  145 145  145 

adjusted R2 0.68  0.52 0.26  0.72 0.61  0.16 

F-test ori 
(6,389) 

128.6     
(6,132)  

29.1 
   

F-test dest 
(6,389) 

17.3     
(6,132)  

4.6 
   

Sargan chi2(4) 15.9     18.4    

Durbin chi2(2)  17.3     5.1    

IV regressions for the year 2003. Standard errors in parentheses, * significant at 10%; ** significant at 5%; *** significant 

at 1%. First stage regression results can be found in the appendix. 

 

In transport services the coefficients for regulation have the same sign and are significant 

compared to the basic results. PMR regulation in the origin country has a smaller coefficient. 

For business services the coefficient of regulation in the origin country becomes insignificant. 
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Market access in the destination country and heterogeneity in PMR regulation are significant 

and negative, but the coefficients are slightly larger than in the basic specification.  

Overall instrumenting regulation increases the standard errors, which is always the case for 

instruments, and reduces the explanatory power of the regressions. With some exceptions the 

signs, magnitudes and significance of the coefficients for regulation are not affected by the 

instrumental variables estimation technique. Although the PMR indicators can be well 

represented by instrumenting them by the legal systems, it does not add much to the effects of 

regulation on bilateral services trade. It more or less confirms the results of the basic 

regressions. For this reason we stick to these results in applying the policy analysis.  

5 Results for regulatory impacts on FDI 

This section focuses on the empirical relation between regulation and bilateral FDI for 

transport, and other business services. Table 5.1 presents the basic results for estimating FDI 

between two countries in transport services and other business services. We rely on pseudo 

Poisson likelihood estimations (Santos Silva and Tenreyro (2006)) to take care of the zero 

values in the bilateral FDI stocks. In our FDI data set this is much more common than in our 

trade data set. 

For each service sector we present three equations. The first regression contains a market 

access indicator for the respective service sector in the destination country, an OECD indicator 

for regulation in the exporting country (lio_pmr) and a measure for the heterogeneity in product 

market regulation (all discussed in section 3). These regulatory indicators are only available for 

the OECD countries.  

The standard variables have the expected sign for all sectors. As expected the GDP effect is 

significantly positive, but the coefficient is low for transport services. The coefficient for 

distance is also significant and negative. A common language seems to be more important for 

FDI than for cross-border trade. In transport services a common language stimulates trade, but 

in other business services it acts surprisingly as a barrier. It could be the case that there is a 

trade off between cross-border trade and FDI in business services. Colonial ties increase FDI in 

business services, but have a significantly negative effect on FDI in the extended country 

sample. Contingency promotes bilateral FDI is other business services, but does not seem to be 

important in the other service sectors.  

The regulation levels are negative and often statistically significant in the basic regressions. 

Higher market access barriers in the destination country hamper FDI in other business services. 

Heterogeneity in product market regulation has a negative effect on FDI in transport services, 

but a positive effect on FDI in business services. An explanation for the positive coefficients in 

other business services could be the trade off with cross-border trade, but it is remarkable that 

many coefficients have an opposite and significant sign in business services compared to 
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transport. It raises some doubts about the quality of the regression results for FDI in other 

business services. Regulation in the origin country has a negative effect on FDI.  

Table 5.1 Basic regressions for regulation impact on cross-border trade (2003) 

Bilateral trade  Transport services Other business services 

   1 2 3 4 5 6 

log GDP   0.249 0.248 0.328 0.959 1.099 0.916 

   [0.116]** [0.116]** [0.110]*** [0.136]*** [0.161]*** [0.142]*** 

log distance   -0.631 -0.647 -0.776 -0.714 -0.823 -0.678 

   [0.158]*** [0.167]*** [0.185]*** [0.224]*** [0.250]*** [0.217]*** 

contingency   -1.291 -1.296 -1.431 1.491 1.412 1.531 

   [0.887] [0.885] [0.886] [0.816]* [0.819]* [0.862]* 

com. language   2.733 2.737 2.857 -1.29 -0.916 -1.379 

   [0.472]*** [0.474]*** [0.454]*** [0.752]* [0.878] [0.885] 

former colony   -0.193 -0.196 -0.168 1.576 1.475 1.637 

   [0.488] [0.489] [0.446] [0.432]*** [0.423]*** [0.490]*** 

PMR origin country   -1.047 -1.052 4.485 -1.197 -0.914 -4.94 

   [0.498]** [0.502]** [3.751] [0.641]* [0.725] [2.081]** 

market access   -0.016 0.006 -0.283 -0.967 -0.781 -0.797 

destination country   [0.143] [0.131] [0.493] [0.348]*** [0.398]** [2.562] 

PMR heterogeneity   -8.501 -8.391 -54.699 5.881 6.183 18.457 

   [4.450]* [4.531]* [22.938]** [3.165]* [3.091]** [51.157] 

FDI restrictiveness    0.551   2.951  

    [1.698]   [2.676]  

Labour productivity diff   0.01 0.008 0.016 -0.007 -0.005  

   [0.011] [0.014] [0.014] [0.014] [0.013] -0.007 

Labour productivity   -0.009 -0.007 -0.033 0.047 0.042 [0.014] 

origin country   [0.025] [0.024] [0.035] [0.023]** [0.023]* [0.024]** 

PMR origin sq.     -2.122   1.334 

     [1.484]   [0.571]** 

market access     0.062   -0.031 

destination sq.     [0.102]   [0.519] 

PMR heterog.      64.611   -16.793 

sq.     [28.545]**   [64.379] 

Constant term   11.377 11.234 16.979 -1.708 -3.943 -1.912 

   [3.904]*** [3.914]*** [5.686]*** [2.127] [2.793] [9.274] 

Observations   272 272 272 272 272 272 

adjusted R-squared   0.54 0.54 0.56 0.75 0.75 0.75 

Standard errors in parentheses* significant at 10%; ** significant at 5%; *** significant at 1%. Estimation method pseudo 

Poisson. Year 2003 

 

As FDI also depends on labour productivity in particular for vertical FDI (Markusen (2002)), 

we have incorporated labour productivity for the specific services sectors for the origin country 

and the differences between both countries in the regression (derived from the EU KLEMS 

database). The former coefficients turned out to be positive and significant in other business 

services suggesting that a higher productivity level stimulates outward FDI. The differences in 

labour productivity are no significant contribution for explaining bilateral FDI.  
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The second regression adds an additional indicator for FDI restrictiveness in the destination 

country. It is an OECD indicator, specific for the service sector. It is modestly correlated with 

the market access indicator. Column 2 and 5 present the results. The coefficients for FDI 

restrictiveness in the destination country are not significant and often positive. The coefficients 

for market access hardly change. The OECD indicator has no value added in the regressions. 

The third specification adds the quadratic terms for regulation in the regression to test the 

non-linearity of regulation with respect to bilateral FDI stocks. The quadratic terms for PMR 

regulation in the origin country are often significant and negative and the signs of the linear 

coefficient become positive. On average the level of PMR is about 2, suggesting that the 

positive effects of the linear term dominate the negative coefficient of the quadratic terms. For 

the other regulatory indicators the quadratic term is not significant as is the case for the 

coefficients of the linear terms. The extension with quadratic terms has no added value for 

market access in the destination country and PMR heterogeneity in regulation, except for 

transport services.  

Regulation has a non linear effect on services trade for PMR regulation in the origin 

country. This is not the case for market access in the destination country and for heterogeneity 

of regulation. These latter indicators are the most important ones with respect to trade 

negotiations on hampering regulation. For this reason we do not include the quadratic terms in 

our basic specification for policy analysis.
15

  

 

We have estimated the relation between bilateral FDI stocks and regulation with pseudo 

Poisson for the year 2003 because of the number of zero values which could affect the 

outcomes. As a robustness check we also estimate with OLS. These results are presented in 

Table 5.2Error! Reference source not found.. The adjusted R-squared is much lower than for 

pseudo Poisson (Table 5.1) for business services and financial services. The data of these 

sectors contain much more zero values than the data of transport services. The coefficients for 

PMR in the country of origin are not significant. Market access barriers are significant for 

transport services, but not for other business services. Heterogeneity of regulation is still 

negative and significant for transport services. The estimates with OLS do not support the 

outcomes of the pseudo Poisson regressions. The large number of zero values seems to have a 

dramatic effect on the outcomes. The Poisson method is theoretically superior as discussed 

before.  

 
15

 We have also excluded the labour productivity terms from the regressions, but this had no significant impact on the 

coefficients for regulation. 
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Table 5.2 Alternative estimations methods for FDI and regulation 

Bilateral FDI Transport services Other business services  

log GDP 0.553  0.951    0.838  1.527    

 [0.092]***  (0.172)*** [0.212]***  (0.216)***    

log distance -0.732   -1.717      

 [0.175]***   [0.333]***      

contingency -0.615   -0.172      

 [0.669]   [1.624]      

com. language 5.114   -1.511      

 [0.685]***   [1.985]      

former colony -0.862   1.55      

 [0.835]   [2.219]      

PMR origin cty 0.027  0.674  -0.583  0.836    

 [0.193]  (0.241)*** [0.484]  (0.395)**    

market access -0.555  -0.327  -0.557  0.428    

destination cty [0.148]***  (0.111)*** [0.380]  -0.356    

PMR heterog. -4.742  -0.085  0.894  2.98    

 [2.783]*  -1.692  [6.120]  -3.385    

lab prod diff 0.081   -0.044      

 [0.017]***   [0.030]      

lab prod ori 0.06    0.122      

 [0.024]**    [0.032]***      

Constant 2.06  -9.933  -0.481  -20.993    

 [1.801]  (2.513)*** [3.120]  (3.688)***    

Observations 269  2124 222  1478    

R-squared 0.52  0.04   0.28  0.03    

method OLS  panel OLS  panel    

Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimation method OLS for 2003. Panel estiamtinos are 

for the period 1999-2003. 

 

We rely on cross section regressions for the analysis of bilateral FDI in transport and other 

business services which exploit the variation between bilateral FDI stocks and the variation in 

the intensity and heterogeneity of regulation. The limited number of observations on regulation 

over time hampers the possibility to explore the correlation between bilateral FDI stocks and 

regulation over time. However, we check with a panel estimation with fixed effects for the 

bilateral pairs between 2000 and 2003 whether the patterns of FDI stocks and regulation over 

time have value added for the analysis. Table 5.2 confirms that the time variation does not 

deliver strong results. The explanatory power of the equations is low and most of the 

coefficients with respect to regulation are not significant. For transport services regulation in the 

home country is positive and significant. This contradicts the negative coefficients in the cross 

sections. We have also added labour productivity terms in alternative regressions, but this limits 

the number of observations further and did not deliver better results. 
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We have also compared the stability of the coefficients in cross section analysis between 1999 

and 2003 for the market access and PMR indicators. The results are presented in the appendix. 

In other business services the coefficients of heterogeneity is positive for 2003, while it is 

negative for most years. The significant coefficients of the other indicators are stable. In 

transport services the coefficients for PMR regulation in the origin country is much larger (in 

absolute value) but for the other significant coefficients the differences are smaller. Overall, 

most coefficients are reasonably stable. The signs of  the non-significant coefficients change 

sometimes over time. The year 2003 is not a peculiar year according this analysis. However, the 

differences over the years suggest that the estimates should be treated with some care. These are 

not precise point estimates which outcomes are valid over all years.  

 

We have also applied instrumental variables techniques to explain the size of bilateral FDI, as 

we did for bilateral trade. As for trade, it could be the case that the indicators for regulation 

represent other factors such as the legal systems.  

In the first stage, the level of regulation is explained by the legal systems and the other 

explanatory variables of the trade equation see columns (2), (3), (5) and (6) in table 5.3. These 

columns present for PMR in the origin country and market access in the destination country its 

relation with the legal system and other explanatory variables. Overall the legal systems in the 

origin and destination country are a significant determinant of the level of regulation. For 

market access only the legal systems in the destination country are significant. The explanatory 

power of these equations is relatively low compared to the other regulatory indicators.   

We use the results of the first stage to predict the level of regulation in the country of origin 

and destination and use these predicted variables as explanatory variables in our standard 

regression (equation (3.1)). Table 5.3 presents the results for the second stage in columns (1) 

and (4). The results of the second stage can be compared with the basic regressions in Table 5.1. 

The Sargan over identification test and Durbin chi2 test show that the regulatory variables are 

not exogenous with some exceptions. The results in column (4) indicate that the Sargan test 

does not identify over identification convincingly, suggesting that the test on exogeneity may 

not be accurate. For market access regulation in other business services the Durbin test points 

out that this indicator may be exogenous. In all other cases the F test concludes that legal 

systems are a good instrument for regulation.  

In transport services the coefficients for regulation have the same sign and are significant 

compared to the basic results. PMR regulation in the origin country have a larger coefficient. 

Interestingly, market access barriers have now a significant impact on bilateral FDI. For 

business services the coefficient of market access in the destination country and heterogeneity 

become insignificant.   

Overall instrumenting regulation increases the standard errors, which is always the case for 

instruments, and reduces the explanatory power of the regression. With some exceptions the 

signs, magnitudes and significance of the coefficients for regulation is not affected by the 
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instrumental variables estimation technique. Although the PMR indicator can be well 

represented by instrumenting them by the legal systems, this seems to be less the case for 

market access as we learned from the analysis on cross-border services trade.  

Table 5.3 FDI and instrumented indices for regulation, 2003 

FDI Transportation services Other business services 

 2de stage  1
st
 pmr 1

st
 ma  2de stage 1

st
 pmr  1

st
 ma 

log GDP 0.316  -0.042 -0.129  1.085 -0.033  -0.06 

 (0.072)***  [0.008]*** [0.027]***  (0.090)*** [0.008]***  [0.023]*** 

log distance -0.73  -0.049 0.007  -0.824 -0.038  0.043 

 (0.115)***  [0.015]*** [0.050]  (0.147)*** [0.015]**  [0.043] 

contingency -0.724  -0.066 0.022  1.313 -0.07  0.227 

 -0.471  [0.066] [0.193]  (0.595)** [0.068]  [0.172] 

com. lang. 1.157  -0.029 -0.498  -0.728 -0.045  -0.272 

 (0.450)**  [0.054] [0.203]**  -0.547 [0.058]  [0.229] 

former colony 1.021  0.064 0.498  -0.217 0.084  0.022 

 (0.540)*  [0.077] [0.193]**  -0.698 [0.082]  [0.193] 

PMR origin cty -2.555     -1.736    

 (0.451)***     (0.543)***    

PMR heterog. -5.163  0.53 -1.418  -2.011 0.461  1.4 

 (2.217)**  [0.313]* [0.886]  -2.931 [0.310]  [0.785]* 

Market access -0.8380     -0.216    

Destination country (0.288)***     -0.274    

io_dleg_com   -0.142 0.241   -0.167  0.149 

   [0.033]*** [0.158]   [0.032]***  [0.128] 

io_dleg_fre   0.345 0.113   0.335  0.067 

   [0.026]*** [0.149]   [0.025]***  [0.137] 

io_dleg_ger   0.446 0.164   0.485  0.005 

   [0.047]*** [0.136]   [0.050]***  [0.122] 

id_dleg_com   0.096 0.315   0.083  0.961 

   [0.050]* [0.152]**   [0.053]  [0.159]*** 

id_dleg_fre   0.058 0.969   0.044  1.253 

   [0.045] [0.134]***   [0.046]  [0.115]*** 

id_dleg_ger   0.036 1.242   0.027  1.492 

   [0.041] [0.146]***   [0.043]  [0.138]*** 

Constant 11.631  1.904 3.431  -0.618 1.74  1.513 

 (1.757)***  [0.163]*** [0.543]***  -2.028 [0.166]***  [0.497]*** 

Observations
1 402  402 402  366 366  366 

Adjusted R2 0.23  0.52 0.26  0.37 0.56  0.32 

F-test ori (6,389) 52.4     (6,353) 58.6     

F-test dest (6,389) 18.2     (6,253) 24.8    

Sargan chi2 (4) 41.2      8.4    

Durbin chi2 (2) 15.4     0.7    

IV regressions for the year 2003. Standard errors in parentheses, * significant at 10%; ** significant at 5%; *** significant at 1%* . 
1  

There are more observations than in previous regression with FDI, because we excluded the labour productivity terms, which is a 

restricted set of data. 

 

 



 24 

6 Interaction between cross-border trade and FDI 

There is a long-standing debate whether trade and FDI are substitutes or complements for 

serving foreign markets. FDI is necessary to establish a foreign affiliate and it is sometimes 

argued that these establishments are an escape for import levies among other factors. This is the 

so called tariff jumping argument. This debate focuses mainly on trade in goods, because trade 

consists mainly of goods. As discussed in section 4, this issue also arises in services trade. It is 

relevant for trade negotiations. If countries agree to improve bilateral market access for cross-

border trade in the interest of their services providers, the effectiveness of the agreement 

depends also on changes in bilateral FDI. If service provides would reduce or even withdraw 

direct investment from the other country as a response to improved opportunities for cross-

border trade, better market access is less effective than in the case that service providers would 

increase foreign direct investment. A similar reasoning holds for improved FDI opportunities 

abroad.  

This section concentrates on the question whether trade and FDI in transport, other business 

and financial services are substitutes or complements. We have followed various strategies to 

this relation. First we have introduced the lagged FDI stock as explanatory variable for cross-

border trade and vice versa (see also Fillat-Castejón et al. (2008)). For most services categories 

the coefficients are positive and statistically significant pointing at complementarity. It is 

however problematic that the sizes of cross-border trade and of FDI stocks are to a large extent 

explained by the same variables as section 5 and 6 have shown. As a consequence introducing 

lagged FDI stocks in the trade regressions affects seriously the coefficients of the other 

variables. 

Our second strategy avoids this problem. We use the seemingly unrelated regression (SUR) 

method of Zellner to test whether the errors terms of both equations are correlated and apply the 

Breusch-Pagan test. The null hypothesis is no correlation. If this hypothesis is falsified, the 

errors terms are correlated. Positive correlation suggests complementarity and negative 

correlation substitution.  

Table 6.1 presents the SUR regressions for transport and other business services. We use 

PMR as regulatory variable, also for market access. The Breusch-Pagan test falsifies the 

assumption of no correlation between the error terms of the trade and FDI equation in transport 

services. In business services it could be the case that the error terms are not correlated. 

However we only have a few observations. Without regulatory indicators our data sets consists 

of more observations for which we have bilateral cross-border trade and FDI data in business 

services. Then the Breusch-Pagan concludes positive correlation between the errors terms. 

Cross-border trade and FDI in services are thus positively correlated in transport services 

and the correlation between the error terms is about 15% . This positive relation suggests 

complementarity between the two international transaction modes: trade and FDI. This result is 

not surprising: the services categories defined here cover a broad spectrum of services and from 
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the literature on manufacturing we know that substitution only plays a role at the specific 

product level. It could even be argued that the complementarity for services will be larger than 

for goods, because the delivery of services often needs the proximity of producers and 

consumers. Foreign affiliates are often necessary to support cross-border trade in services. 

Table 6.1 SUR test on correlation of residuals in between trade and FDI stocks estimates 

Service Transport Other business  

 trade FDI trade FDI   

log GDP 0.713 0.278 0.899 0.733   

 (0.039)*** (0.079)*** (0.079)*** (0.191)***   

log distance -0.622 -0.638 -1.199 -0.383   

 (0.068)*** (0.140)*** (0.167)*** (0.402)   

contingency 0.456 -0.659 0.493 0.532   

 (0.238)* (0.490) (0.619) (1.491)   

common language -0.048 1.419 0.349 -0.608   

 (0.258) (0.531) (0.387) (0.933)   

colony 0.308 0.809 0.105 0.178   

 (0.269) (0.552) (0.534) (1.284)   

Regulation origin  -0.432 -1.855 -0.391 -0.316   

 (0.263) (0.540)*** (0.525) (1.264)***   

Regulation destination -0.795 -1.158 -1.373 -0.660   

 (0.166)*** (0.431) (0.602)** (1.450)   

Reg. heterogeneity  -0.120 -2.726 -6.629 -3.038   

 (1.217) (2.503) (2.963)** (7.131)   

Constant -3.872 9.566 -0.083 -1.433   

 (0.854)*** (1.758) (2.263)*** (5.445)   

       

observations 246 246 77 77   

adjusted R2 0.659 0.254 0.738 0.186   

Chi2 477.3 83.8 216.7 17.6   

Breusch_Pagan  5.9**  0.18    

correlation residuals 0.142  -0.05    

Source: Regulatory variable PMR, also in the destination country. Years of observations 2003. 

 

Most of the coefficients have the expected signs but are often not significant due to the lack of 

observations. In particular for FDI we have significantly less observations than in the basic 

specification. The regressions also explain less of the variation in bilateral trade between the 

country pairs. The availability of cross-border trade data is the limitation here.  

Given the limited availability of the trade, FDI and regulation data it is questionable whether 

it is worthwhile to explore this issue into more depth at this stage. Preferably we would 

investigate this issue at a much more detailed service level which is not possible now. 

The main message is that we have no indication that cross-border trade and FDI are 

substitutes for transport and other business services. 
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7 Conclusions 

This paper disentangles the impact of regulation on international services trade and evaluates 

the impact of less regulation on bilateral trade relations between the EU and its main trading 

partners. We have distinguished regulation with respect to international market access in 

specific service sectors, heterogeneity in regulation between trading partners and domestic 

regulation. We have applied these indicators to investigate the impact of regulation on cross-

border trade and bilateral direct investment (mode 1 and 3 according to the GATS schedules).  

The indicators with respect to market access are constructed for transport and other business 

services. Based on previous work we also constructed indicators to represent the differences in 

regulation between two trading partners. For both indicators we used information of the OECD 

and World Bank on regulation. Moreover, we used several indicators of the OECD and World 

Bank for domestic regulation.  

We conclude that market access regulation hurts cross-border trade substantially and to 

some extent also FDI. Moreover, the heterogeneity of regulation acts as a trade barrier. The 

impact of domestic regulation in the exporting or investing country is less convincing. In 

general less regulation would stimulate trade and investment, but these effects are modest.  

These conclusions are derived by applying gravity equations for cross-border trade and FDI. 

Except for the standard variables we incorporated the indicators for regulation in this 

framework. We also combined the estimations for trade and FDI to examine their interaction. 

We conclude that cross-border trade and FDI in transport services enforce each other. This 

result is probably also driven by the broad definition of the services categories.   

 

The estimated coefficients on market access and heterogeneity in this paper are substantial in 

particular for other business services. In our report for DG Trade we have halved the market 

access barriers and concluded that trade in other business services could increase by 50% to 

100%. This is more or less also the case for halving the heterogeneity in regulation. For 

transport services these benefits of opening up domestic markets are much lower. In our view 

these numbers indicate an order of magnitude of the possible gains. Limited availability of data 

on regulation and services trade made it not possible to use more refined econometric analyses. 

There are various dimensions in which the data and the econometric methodology should be 

expanded. 

First of all the time series on services trade and regulation are limited. This precludes us to 

use extensively panel specifications to investigate the impact from regulation on trade and FDI 

over time. In the meantime the OECD has provided new data on regulation for 2007, which will 

increase the scope for a panel analysis to some extent. Second, much of the bilateral FDI data 

are constructed. Although the correlations between these data and reported observations for 

some countries are high we are not sure to what extent the results would change using 

observations which have not been reported until now. Third, the indicators on regulation could 



 27 

be refined. The indicators for domestic regulation and heterogeneity represent regulation in the 

overall (services) economy. This could be made more specific to the services sectors. Fourth, 

interestingly our constructed market access indicators do not directly follow from the legal 

systems, as is the case for some other indicators. Our instrumental variable approach shows that 

some of the regulatory indicators are not exogenous, but could be derived from the legal system 

in a country. It would be interesting to explore the endogeneity of regulation further. Fifth, 

some of our alternative specifications suggest that regulation could have a nonlinear effect on 

services trade and FDI in some cases, in particular for domestic regulation. 

 

Appendix: data base  

Three databases on trade in services are available: the United Nations Services Trade Statistics 

Database, the OECD OLIS database and the Eurostat ITS database. Analysis of these three 

databases reveals, that the UN provides the largest country coverage. For the reporter 38 

countries
16

 are available and for the partner 59 countries.
17

 The time period for trade in services 

data is 2000-2006, where the data availability rises substantially over the years. The OECD-

database provides some additional data for Canada, Korea and USA. We used the reported 

export flows, because we consider these data to be more reliable than the reported import flows. 

We use trade data of three Balance of Payments (BoP) categories: Transportation services (code 

205) and Other business services (code 268). 

For FDI we use a dataset of bilateral FDI stocks prepared by the OECD Trade Directorate on 

the basis of prior work by CPB.
18

 Sectors are classified by the OECD’s own industry 

classification based on ISIC, revision 3. Again, Transport services (ISIC code 60-63) and Other 

business services (code 74) are distinguished. The main reason for using FDI stocks instead of 

FDI flows is that the former are a better proxy for the sales activities of foreign affiliates as a 

measure of the capital stock than FDI flows. Ideally one would try to explain activities of 

foreign affiliates by statistics of their sales but these are hardly available, except for a few 

countries like the US. Our database contains bilateral FDI stocks for 25 countries
19

 from 1996 

until 2005. The primary source for data on nominal GDP is the World Bank’s World 

Development Indicators (WDI). Bilateral distance data come from CEPII.
20

 This database 

 
16

 The EU-27 countries excluding Luxembourg, Malta and Cyprus, 7 OECD countries: Australia, Canada, Hong Kong, 

Japan, Korea, Norway and the United States and some non-EU and non-OECD countries: Croatia, Russia, Tunisia and the 

Ukraine. 
17

 These are partner countries with regulation data available: the EU-27 countries excluding Luxembourg, Malta and Cyprus, 

12 OECD countries, 6 BRICS countries, Croatia, Israel, Ukraine, Algeria, Morocco, Egypt, Ghana, Nigeria, Tunisia, 

Malaysia, Pakistan, Philippines, Singapore, Taiwan, Argentine, Chile and Venezuela 
18

 For the construction see Miroudot and Lanz (2008) and Van Leeuwen and Lejour (2006).  
19

 The EU-12 countries excluding Belgium-Luxembourg, Hungary, Poland, 8 OECD countries: Australia, Canada, 

Switzerland, Japan, Korea, Norway, New Zealand and the United States, and 4 BRICS countries: Brazil, China, India and 

South Africa. 
20

 Downloaded from http://www.cepii.fr/anglaisgraph.bdd/distances. 
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doesn’t only contain physical distance measures, but also former colonial ties, common official 

primary language, and contingency. Labour productivity comes from the EU KLEMS-database 

(Timmer et al. (2007) and is specific for the three distinguished services sectors .Data are 

available for the EU-25 countries plus Australia, Japan, Korea and the United States. The data 

sources on regulation are discussed in section 2. 

 

Appendix: Poisson estimations for FDI various years 

Table 6.3b  Developments of coefficients over time for regulation and FDI 

 1999 2000 2001 2002 2003    

  Transport 

services Market access and PMR (OECD sample)  

regulation origin  -0.693 -0.153 -0.157 -0.598 -1.047    

 [0.299]** [0.340] [0.331] [0.305]** [0.498]**    

regulation dest. -0.257 -0.127 -0.247 -0.075 -0.016    

 [0.131]* [0.162] [0.131]* [0.131] [0.143]    

heterogeneity -2.898 -2.322 -7.611 -8.814 -8.501    

 [2.826] [4.511] [4.612]* [5.040]* [4.450]*    

Other business 

services 
Market access and PMR (OECD sample)  

regulation origin  -1.204 -0.41 0.342 -0.221 -1.197    

 [0.496]** [0.491] [0.313] [0.377] [0.641]*    

regulation dest. -0.423 -1.068 -1.113 -0.926 -0.967    

 [0.367] [0.504]** [0.561]** [0.526]* [0.348]***    

heterogeneity -1.454 -4.836 -5.642 -1.794 5.881    

 [5.164] [6.200] [6.059] [4.128] [3.165]*    

         

Standard errors in parentheses* significant at 10%; ** significant at 5%; *** significant at 1%. All regressions are 

estimates with pseudo Poisson for the years in the column headers 
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