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Abstract

THE IMPACT OF SERVICES TRADE RESTRICTIVENESS ON
TRADE FLOWS: FIRST ESTIMATES

by
Hildegunn Kyvik Nordas and Dorothée Rouzet, OECD Trade and Agriculture

This paper uses newly released OECD data on services trade restrictions (STRI) to analyse
the relationship between services trade restrictions, cross-border trade in services and trade
in downstream manufactured goods. A standard gravity model is enhanced by the STRI
indices in a cross-section regression analysis. Services trade restrictions are negatively
associated with both imports and exports of services. The surprisingly strong effect on
services exports is probably explained by a negative relationship between the STRIs and
sector performance indices. Consequently, services suppliers are less competitive abroad.
A negative relationship is also found between the STRI indices and exports, imports and
intra-industry trade in manufactured goods. The statistical significance and the elasticities
vary across services and goods sectors in ways that intuitively make sense.

Keywords: Trade in services, services trade restrictions, regulatory spillovers
JEL classification: F13, F14, F68
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Executive summary

This paper provides a first analysis of the impact of services trade restrictiveness as
measured by the STRIs on cross-border trade in services. It also takes a first stab at estimating
regulatory spillovers from services to manufacturing. Highlights from this analysis were
published in the STRI Policy Note on the OECD STRI website. The purpose of this paper is
to provide the technical details behind the policy note for interested readers.

But first the STRIs are related to some readily available data on different aspects of how
services markets perform. We show that countries with more restrictions in telecoms tend to
have fewer telephone lines and internet subscribers. For example, a five basis points lower
STRI index, for instance from 0.22 to 0.17, is associated with 5 more internet subscribers per
100 people.

In financial services, countries with less trade-restrictive regulations in the banking and
insurance sectors have more developed credit markets and higher penetration rates for life and
non-life insurance. For instance, domestic bank credit to the private sector as a share of gross
domestic product (GDP) is more than twice as high in low STRI countries than in high STRI
countries. High STRI indices in banking and insurance are also associated with lower
efficiency in the provision of financial services as evidenced by higher ratios of operating
expenses to income.

By the same token, a higher STRI index for maritime and road transport is associated
with longer time for a container to make the domestic leg of an export or import journey. The
difference between countries with a low score and those with a high score on the STRI for
road transport is equivalent to a tariff rate between 5 and 17%, depending on the product
transported.

The paper goes on to analyse the impact of services trade restrictions on trade in services
using the gravity model. Cross-border services trade data are available for 12 of the 18 sectors
covered by the STRI. These are computer services, construction, accounting, legal services,
telecoms, transport (air, maritime, road and rail), courier services, commercial banking and
insurance.

Starting from a broad approach analysing all these services sectors together, we find that
more restrictive countries clearly import less services. The finding survives all robustness
checks. Interestingly, we also find that more restrictive countries export less services. Again
the finding passes all robustness checks. Moreover, the detrimental impact of services trade
restrictions on services exports is about twice as large as for imports. We attribute this finding
to the fact that services trade restrictions are mainly behind the border and affect the
competitiveness of local firms as well. As noted, the STRIs are indeed related to the
performance of local telecoms, finance and transport services.

Sector-by-sector analysis produced robust results in air and maritime transport services,
accounting, legal services, insurance, commercial banking and computer services. The largest
impact of restrictions on services trade is found for commercial banking and insurance. For
example, a modest reform bringing down the STRI index by five basis points is associated
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with about 5% higher imports and 9% more exports in banking services. A similar reform in
the insurance sector would raise imports by about 2.5% and exports by more than 5%.

Services are essential for global supply chains, connecting the links in the chain as well
as providing inputs in the manufacturing process. The paper finds that trade restrictions in
computer services, distribution services, telecoms, transport services, courier services,
commercial banking and insurance services have a negative effect on trade in manufactured
goods.

Restrictions in telecoms and maritime transport affect almost all manufacturing sectors’
exports, imports and intra-industry trade. Air transport and courier services affect products
that are particularly sensitive to lead time, while restrictions in banking and insurance services
have a relatively large impact on exports and intra-industry trade in motor vehicles,
non-durable consumer goods and electronics.

These first estimates show beyond reasonable doubt that the STRIs capture important
restrictions on trade in services. Moreover, they also appear to capture sector-specific
variation in trade restrictiveness well. This can be gauged from the fact that the individual
indices have very different effects on trade in goods and the differences make intuitive sense.

The STRI database reveals few explicit restrictions on cross-border trade in most sectors,
with the exception of transport and finance. Rather, the index reflects restrictions on
movement of people and on commercial presence. It is therefore not surprising that the most
robust relationship between the STRI and cross-border trade are found in the services sectors
that lend themselves more easily to cross-border trade. Going forward, the analysis can be
extended and deepened as more information on services trade through all modes of supply
becomes available.
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Introduction

Services account for about 75% of GDP, 80% of employment and two thirds of foreign
direct investment (FDI) inflows in OECD countries. Competitive services sectors are an
engine of job creation and an enabling condition for manufacturing growth. Yet, while the
impact of tariffs and non-tariff measures on manufacturing trade has been extensively studied,
little is known about the costs of barriers to trade in services. Impediments to the entry and
operations of foreign services providers are likely to hinder competition and hold back
efficiency gains in the targeted sectors, but also to raise costs for downstream sectors using
services as key inputs. As a third of the value added in goods exports is now services
value-added, access to cost-effective world-class services is needed to maintain and improve
the competitiveness of firms throughout the economy.

Until recently, the main hurdle to such analysis has been a dearth of data on services
trade restrictions. Most regulations impeding the free flow of trade and investment in services
are of a “behind the border” nature. For instance, discriminatory licensing conditions applying
to foreign investors, the recognition of qualifications earned abroad, or unnecessary red tape
are prominent hindrances to services trade, but their identification often requires a
comprehensive understanding of each country’s laws. The nature of trade restrictions in
services therefore makes them more difficult to record in a consistent and comparable manner
across countries than when dealing with tariffs and other costs imposed on goods imports at
the border. Quantifying their impact is an even more challenging task, which cannot be
undertaken without reliable and consistent data on the relevant laws and regulations.*

In May 2014, the OECD released the Services Trade Restrictiveness Index (STRI),
which provides a comprehensive regulatory database on measures affecting trade in 18
services sectors and 40 countries as of end-2013.% For each sector, it covers five policy areas:
restrictions on foreign entry, restrictions to the movement of people, other discriminatory
measures, barriers to competition and regulatory transparency. The information was collected
by looking into each country’s laws and regulations currently in force and identifying the
relevant restrictions. It was then verified and peer-reviewed by government officials of OECD
countries. The qualitative information has been converted into quantitative indices by sector,
ranging from zero to one (where 0 is the absence of any restriction, and 1 is a completely
closed sector).® This newly available, high-quality data opens the way for evidence-based
analysis of the economic costs of impediments to trade in services.

Several previous studies, rather than starting from observed trade restrictions to assess
their impact, have proceeded to infer the magnitude of trade costs from observed patterns of
trade in services compared to a free trade benchmark (e.g. Gervais and Jensen, 2013;
Miroudot et al., 2013; Fontagné etal., 2011; Guillin, 2013; Anderson et al., 2013). This

1. A few previous attempts have been made at creating internationally comparable indices
on services trade restrictions, but with limited country and sector coverage, and/or
based on less reliable survey methods or on GATS commitments rather than current
legal texts. A recent World Bank project offers services trade restrictiveness indices for
a large number of countries in some of the sectors covered by the OECD STRI. See
http://iresearch.worldbank.org/ServiceTrade/aboutData.htm

2. Sectors: computer services, construction, telecommunications, legal services,
accounting, architecture, engineering, distribution, motion pictures, broadcasting, sound
recording, air transport, maritime transport, road transport, rail transport, courier
services, insurance, commercial banking. Countries: all 34 OECD Members, Brazil,
People’s Republic of China, India, Indonesia, the Russian Federation and South Africa.

3. For more information on the scoring methodology, see: www.oecd.org/tad/services-
trade/STRI_scoring_methodology.pdf.
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indirect approach reveals that trade costs in services are large and overall significantly higher
than in goods. However by design, such methods cannot distinguish between natural barriers
— such as cultural and geographical differences — and policy-induced barriers, or relate the
estimated costs to specific restrictions and actionable policies. Other papers have used indices
limited to a few measures and a few sectors and try to assess their impact through general
equilibrium modelling (e.g. Dee et al, 2003) or econometric analysis (e.g. Walsh, 2006;
Fontagné and Mitaritonna, 2013).

We draw on a gravity model to assess more directly the impact of regulatory barriers to
trade in services as measured by the sector-level STRI indices. Although the gravity equation
was developed for goods trade, a small body of literature has applied it to services and has
found it to provide a good fit to trade in services (Kimura and Lee, 2006; Head et al., 2009). A
few studies have assessed the impact of domestic regulation and regulatory heterogeneity on
services trade in a gravity framework using the OECD Product Market Regulation index (Kox
and Lejour, 2005; Kox and Nordas, 2007; Schwellnus, 2007) and the World Bank’s services
trade restrictions database (van der Marel and Shepherd, 2013). Marti et al. (2014) also apply
a gravity model to gauge the impact on trade flows of an index capturing the
“trade-friendliness” of the importer and the exporter’s policies, but they focus on trade
facilitation using the World Bank’s Logistics Performance Index. Using the OECD STRI
enables us to improve on existing estimates by considering a more accurate and
comprehensive measure of restrictions to trade in a wider range of services sectors.

Our first results highlight the large potential costs of regulations that restrict trade and
investment in services. In a majority of services sectors, a higher STRI index is associated
with lower imports, indicating that the costs for foreign suppliers of entering and serving the
host market are raised by trade-restrictive regulations as expected. Interestingly, we uncover
an even stronger relationship between a higher STRI score and lower exports in computer
services, legal services, air transport, maritime transport, commercial banking and insurance.
This second finding emphasises the importance of having an open and pro-competitive
regulatory regime to strengthen the international competitiveness of service exporters.

Competitive services sectors matter beyond services providers’ ability to gain market
share at home and abroad. As many services are essential inputs into the production of a wide
range of traded goods, the efficiency of services sectors feeds into the competitiveness of
domestic exporters in other sectors as well. We show that services trade restrictions in the
transport sectors, courier services, telecoms, distribution services, computer services and
financial services are associated with less trade in manufactured goods. Exports of parts and
components as well as non-durable consumer goods are particularly sensitive to restrictions in
all these services sectors.

Furthermore, we find indications that a country’s ability to trade in differentiated goods
is negatively associated with services trade restrictions in transport, courier, finance, telecoms
and computer services. Finally we find that trade restrictions in the distribution sector are
associated with higher import prices on consumer goods. This suggests that a less open and
competitive distribution sector reduces the incentives for retailers to source their merchandise
from the lowest cost suppliers.

Services trade restrictiveness and service sector performance

Restrictions on market access for foreign services providers protect local firms from
competitive pressure. The STRI also covers behind the border barriers to competition and
burdensome regulatory procedures and processes, which affect local and foreign firms alike.
Therefore, a high score on the STRI is expected to have a negative impact on the performance
of the sector in question.
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Looking first at the STRI indicators by sector, what is most striking is the large
dispersion in regulatory restrictiveness both within and between sectors. Figure 1 shows the
average, minimum and maximum index values for each of the 18 sectors included in the
database. Three sectors stand out as having the highest average levels of restrictiveness: air
transport, legal services and accounting and auditing services. At the other end of the scale,
few restrictions are recorded on average in distribution and sound recording services. Yet in
all sectors there is a large gap between the highest and the lowest score, suggesting that the
index does capture meaningful differences in regulatory regimes across countries. This
variation is expected to affect performance measures such the development of the services
sectors in question or the efficiency of service provision. Of particular interest are sectors
such as transport, telecoms and business services, which have strong linkages with
manufacturing sectors and also exhibit a large degree of dispersion in the indices, indicating
potentially large gains from regulatory reform in the more restrictive countries.

Figure 1. STRI average, minimum and maximum scores by sector
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Source: OECD Services Trade Restrictiveness database (2014). The indices cover 40 countries. Air transport
and road freight currently cover only commercial establishment (with accompanying movement of people).

For some services sectors there are readily available indicators of sector performance. In
telecoms, the World Bank publishes information on the number of telephone lines, mobile and
internet subscribers per 100 people. We find a significant negative association with the score
on the STRI for all these measures, and the relationship is strongest for broadband internet
subscriptions. This is not surprising since the mobile market seems to be saturated with
subscription rates per 100 inhabitants close to, or even exceeding, 100 in most of the
40 countries included in the STRI database.

Figure 2 plots the STRI and the number of broadband internet subscribers per
100 inhabitants together with a trend line. The estimated correlation suggests that five basis
points lower STRI in telecoms is associated with 5 additional internet subscribers per
100 inhabitants.*

4, The regression line reflects the following equation: internet subscribers per
100 inhabitants= 96.8-106*STRI score for telecoms. The regression line explains 43%
of the variation in internet subscriptions across countries (i.e. the R square is 0.43).
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Figure 2. STRI in telecoms and performance in the sector
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One may argue that GDP per capita is the main determinant of broadband penetration
and that the correlation may be spurious as the STRI for telecoms is also higher for the
non-OECD members included. An OLS regression linking the log of internet penetration to
the STRI for telecoms and controlling for the log of GDP per capita reveals that the
relationship between internet penetration and the STRI is robust to controlling for income per
capita. Interacting the STRI with GDP per capita shows, however, that the marginal impact of
the STRI is smaller in rich countries where broadband penetration is already high. These
results are depicted in Table 1.

Table 1. Fixed Broadband per 100 inhabitants and STRI for telecoms (2013)

Variable GDP per capita  With interaction term
Log GDP per capita 0.68*** 0.21

(0.08) (0.15)
STRI telecoms -1.36** -16.63***

(0.55) (4.02)
STRI telecoms x log GDP per capita 1.59***

(0.43)

N 40 40
Adjusted R? 0.80 0.85

Note: Standard deviation in parenthesis. *** and ** denote 1% and 5% significance levels respectively.

In financial services, Figures 3 and 4 show the average of several performance indicators
for countries sorted into three categories of restrictiveness. Looking at the size of total bank
credit to the private sector relative to GDP (Figure 3a) reveals that countries which are less
restrictive according to the STRI for commercial banking have more developed credit markets
to meet the financing needs of the private sector. This correlation suggests that openness in
financial services is associated with a better ability of the banking sector to fund domestic
firms’ investments. Similarly, the depth of the life and non-life insurance markets as measured
by the size of total gross premiums relative to GDP is greater in countries with low STRI
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scores (Figure 4a), indicating that households and firms in these economies are better
equipped to deal with common risks and to engage in long-term planning.

Figure 3. STRI in commercial banking and performance in the sector

(a) Domestic credit to private sector by (b) Operating expenses in % of interest
banks in % of GDP income
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Source: World Development Indicators (2012) for domestic credit to private sector, and OECD Bank Profitability
Statistics (2009) for ratio of operating expenses. The bars show simple averages across countries within each
category. Low STRI represents values from the lowest score to the mean less 0.5 standard deviations. Medium
STRI ranges between the upper limit of the low category to the average plus 0.5 standard deviations. High STRI
ranges from the upper limit of the medium to the highest score.

Figure 4. STRI in insurance and performance in the sector

(a.) Insurance penetl’ation in % of GDP (b) Operating expenses in % of gross

remiums
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Source: OECD Insurance Statistics, 2012 for insurance penetration and 2011 for operating expense ratio.
Subfigure (b) covers the total insurance sector (life and non-life). The bars show simple averages across
countries within each category. Low STRI represents values from the lowest score to the mean less
0.5 standard deviations. Medium STRI ranges between the upper limit of the low category to the average plus
0.5 standard deviations. High STRI ranges from the upper limit of the medium to the highest score.

The efficiency of credit and insurance provision can be gauged by the cost/income ratio
of banks (Figure 3b) and insurance companies (Figure 4b). These indicators deliver a
consistent message: the higher the score on the STRI, the higher the operating expenses per
unit of income earned by financial institutions. Even though in high STRI countries, limited
competition is likely to allow incumbents to charge more expensive fees, the higher operating
costs trump this rent-creating effect. This indicates that countries with higher levels of
restrictiveness also have less efficient and less competitive credit and insurance markets.
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Restrictions on entry, in particular, are likely to protect inefficient incumbents from more
competitive domestic or foreign financial institutions, therefore resulting in higher
cost-income ratios than could be achieved in a more open environment. Through this channel,
restrictive conditions in the financial services sector are likely to affect a wide range of
economic activities as they curtail firms’ ability to finance their investments and mitigate
losses, in particular financing for exporting activities which typically entail higher uncertainty
and higher sunk costs than domestic sales.

A number of studies have found that time for exports and imports have a strong impact
on both the volume and the composition of trade in goods (Hummels and Schaur, 2013;
Geloso Grosso et al., 2006). Information on the time it takes to get a container from the
factory gate to a ship, or from the ship to its final destination in the importing country is
provided by the World Bank Development Indicators. The services most involved in the
domestic leg of an international transport journey are road transport, logistics and port
services. As illustrated in Figure 5, a higher score on the STRI in road and maritime transport
is associated with a more time-consuming domestic leg of the transport route of a container.
Note that the maritime services STRI covers port services directly related to the operations of
the ship.”

Figure 5. STRI and time for exports and imports
Averages 2013
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Source: OECD and World Bank WDI. Note that the STRIs for maritime services exclude land-locked countries
and averages for time for exports and imports are calculated on a smaller sample of countries for maritime
transport.

Hummels and Schaur (2013) estimated that one day in transit incurs a cost equivalent to
between 0.6 and 2.1% ad valorem tariff, depending on the product. The average difference in
time for imports between countries that have a high and low score on the STRI for road
transport is 8 days — which is equivalent to a tariff rate between 5 and 17%, depending on the

5. The STRI for logistics services is currently under development and could not be
included in the analysis.
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product. Needless to say, this is well above the average tariff rate on manufactured products
for most of the countries included in the STRI database.®

Services trade restrictiveness and cross-border trade in services

In this section, we relate the STRIs for each service sector to the volume of imports and
exports of services in that sector. This provides a test of how well the STRIs measure import
restrictions. It is also one more step in the analysis of the link between services regulation and
domestic competitiveness suggested by sector performance indicators.

Possible channels

The STRI indices measure the prevalence of regulatory impediments to international
trade and foreign investment in services sectors. It is straightforward to expect that policy
measures targeting cross-border service imports should be associated with lower imports of
those same services. As for restrictions on foreign investment, their predicted impact on
services imports is more ambiguous. If cross-border trade and FDI are complements,
restrictions such as foreign equity limits or burdensome licensing procedures for foreign
affiliates are expected to have a detrimental impact on imports. This will be the case, in
particular, if foreign-owned services providers are intensely engaged in intra-firm trade with
their parent companies — for instance subsidiaries of foreign banks obtaining financing from
the parent bank.

If cross-border trade and FDI are substitutes, however, barriers to foreign investment
could lead to higher cross-border imports. This can occur where a motive to establish locally
is to circumvent regulatory barriers in a manner akin to the “tariff jumping” rationale for FDI
in manufacturing sectors. As the STRIs encompass measures affecting both trade and
investment, we expect a more negative relationship between the STRIs and service imports in
sectors where cross-border trade is more prevalent and technically feasible and in sectors
where FDI and trade are more complementary.

Why we should expect a relationship between the STRI indices and service exports is at
first glance less intuitive. However, more liberal regulatory regimes are likely to impact on
domestic providers as they enhance the degree of competition in host markets. We have
already illustrated in section 2 a link between the STRIs and performance indicators in
telecoms, finance and transport. More generally, there are several channels through which a
country’s openness to trade and investment in services is likely to influence its export
competitiveness in the same sector.

First, service trade barriers are not necessarily discriminatory; in most part, they are of a
“behind the border” nature and impose costs on local suppliers as well as on foreign suppliers.
Some of the non-discriminatory regulations included in the STRI, such as restrictions on
business practices, administrative red tape or the absence of pro-competitive regulation in
network industries, are just as costly for domestic firms and can cripple their price
competitiveness in export markets.

Second, trade liberalisation exposes domestic firms to international competition, either
through increased foreign penetration or merely as the domestic market becomes more
contestable. This induces domestic suppliers to become more efficient and increases their
incentives to innovate in order to maintain their market shares — or forces the least productive
ones to exit. The fact that domestic suppliers must invest in improving competitiveness at
home can turn into an edge in their export destinations as well.

6. Five countries in the STRI database had average tariff rates for manufactured products
above 5%, but none had average tariff rates above 15% in the latest year for which data
are available (Source: WDI).
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Third, since service providers use intensively services inputs, their costs of production
are directly associated with the availability of high-quality services at the best price.
Favourable competitive conditions at home and the ease of foreign sourcing of intermediate
services therefore feed into the ability of downstream services firms to compete on price and
quality.

Fourth, less restrictive and more similar regulations across countries enable services
suppliers to expand the scale of their activities in order to serve various markets, thereby
reaping the benefits of scale economies in services sectors where fixed costs are high. Lastly,
countries with an open trade and investment regime are likely to be more attractive locations
for the establishment of multinational services firms, including as regional hubs serving
neighbouring countries through cross-border exports.

Methodology
Gravity equations

Our first estimations of the impact of services restrictiveness on the services imports and
exports rely on the gravity model. Gravity equations, pioneered by Tinbergen (1962), have
become the workhorse model for the empirical trade literature. In its simplest form, the
estimation of a gravity model relates bilateral trade patterns to the size of the trading partners
and the distance between them. The predicted value of exports Xj from a country i to a
country j is expressed as:

VE;

In this equation, Y; is country i’s output, E; is country j’s expenditure (both often proxied by
GDP), Dj; is the distance between i and j and « is a multiplicative term. The equation can be
estimated at the aggregate level or by sector, usually in log-linear form. The impact of policy

measures restricting trade is then assessed by adding various sources of trade costs to the
equation and estimating the resulting deviations from the benchmark predicted trade.

Xij:a

The main argument that has sustained the reliance of empirical trade studies on the
gravity model is its very good fit to the data and robust results for trade in goods, since size
and distance explain a large share of the variance in bilateral trade flows. It also has strong
theoretical underpinnings as a wide class of trade models predict that trade flows should
follow gravity-like patterns. Most notably, Anderson and van Wincoop (2003) laid out
general theoretical foundations for the gravity equation based on differentiated products and
homothetic preferences, and Eaton and Kortum (2002) derived a similar prediction from a
Ricardian model with perfect competition. Heterogeneous firms models are also compatible
with gravity, as in Helpman et al. (2008) and Melitz and Ottaviano (2008). More recently,
Chaney (2013) proposed a theory of gravity where the effect of distance is accounted for by
informational frictions between firms and their network of potential suppliers, rather than
physical transport costs and trade barriers, and that is therefore well suited for services
sectors.

Two main issues arise for a consistent estimation of the coefficients in a gravity
equation. First, bilateral trade in services data contains many zero flows which may reflect
either the actual absence of trade, or imports or exports below reporting thresholds, or missing
data. Coefficients obtained from ordinary least squares (OLS) gravity regressions are biased
in the presence of a high frequency of zeroes (Helpman et al., 2008). As shown by Santos
Silva and Tenreyro (2006), an effective method to obtain consistent estimates is to use
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Poisson pseudo-maximum likelihood (PPML) estimators.” Second, gravity models consistent
with theory emphasise relative sizes and trade costs rather than absolute ones; specifically,
their estimation should take into account not only bilateral distance and trade costs but also
“multilateral resistance” (Anderson and van Wincoop, 2003). Inward and outward multilateral
resistance summarise trade costs between the importer or the exporter and all their trading
partners.® Empirically, the issue has been addressed in the literature by including
importer-year and exporter-year fixed effects in the estimations. This route is not feasible for
our purpose given that the STRI is only measured at one point in time: country fixed effects
would absorb the effect of the STRI and preclude us for disentangling its impact from that of
other country-specific features. We describe in more detail below several robustness tests that
were conducted to ensure that our results are not biased by this issue.

Data

The outcome variable of interest is bilateral trade flows (imports and exports) measured
in gross terms, broken down by service sector. These data come from the OECD-WTO TiVA
Trade in Services database.” The database measures trade between residents and non-residents
of countries under three modes of supply (cross-border supply, consumption abroad and
movement of people)™ and is reported within the framework of the Manual on Statistics of
International Trade in Services. Where data are missing in OECD and WTO primary data,
mirror flows are used. To match as closely as possible the period in which the STRI captures
the relevant laws and regulations, the regressions cover the period 2008-12.

The Trade in services database follows the Extended Balance of Payment Statistics
(EBOPS) 2002 classification of services sectors. A concordance can be established between
the EBOPS classification and STRI sector definitions for 12 sectors: computer services,
construction, legal services, accounting, telecommunications, air transport, maritime freight
transport, road freight transport, rail freight transport, courier services, banking and

7. In addition, PPML estimators are robust to heteroskedasticity in log-linear gravity
equations, where the scale of the residuals is likely to be correlated with the countries’
GDPs.

8. Specifically, if overall bilateral trade costs are tj, the structural gravity model of

bilateral exports is Xl-j=(YiEj/Y)(tij/l'Iin)1_U where outward multilateral
1

resistance isTl; = [x(ti /P % (E,/Y)]1=o, inward multilateral resistance is
1

P = [Zk(tkj/l'[j)l_a(Yk/Y)]E, and ¢ is the elasticity of substitution between services
within a sector.

9. The OECD Trade in Services by Partner Country (TISP) database covers the 34 OECD
Member countries, the Russian Federation and Hong Kong, China as reporting
countries. The extended database uses additional primary data from Eurostat, IMF,
UNSD and national sources to reach wider country coverage. Only data from primary
sources and mirror flows are used in our empirical exercise; estimated trade flows are
treated as missing data.

10. The GATS terminology distinguishes between four modes of supply of a service:
cross-border supply (mode 1); consumption abroad (mode 2); commercial presence
(mode 3); and the movement of natural persons (mode 4). Trade through commercial
presence is not covered in the trade in services data reported in the balance of
payments. The database reports combined trade through modes 1, 2 and 4 by service
sector, without further breakdown between modes of supply.
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insurance.™ For the remaining STRI sectors, bilateral gross trade data is not available at the
appropriate level of aggregation.’? The detailed sector coverage of the STRI and the
corresponding EBOPS sectors are listed in Annex Table A.1.

Several standard determinants of bilateral trade flows are included in the estimations.
Reporter and partner country GDP (in millions of current USD) are drawn from the World
Bank’s World Development indicators. Variables capturing natural trade barriers and cultural
or historical proximity come from the CEPII Gravity dataset: distance, contiguity, common
language, former colonial links, common legal system and time difference. Lastly, a variable
measures whether the importer and exporter are part of a bilateral or regional trade agreement
(RTA) covering trade in services and/or covering foreign direct investment in services sectors.
This information is provided by the WTO RTA database as extended by the OECD in 2013.
As the European Economic Area (EEA) has implemented a significantly deeper integration in
services than other RTAs, an additional dummy variable is introduced for intra-EEA
transactions. Annex Table A.2 presents summary statistics for the main variables.

Results for gross services trade flows
Benchmark estimates

We estimate the gravity model on the 12 services sectors using PPML regressions. The
results are presented in Table 2. The coefficients on the importer’s and the exporter’s STRI
indices are negative in almost all sectors. Although not all estimates are significantly different
from zero, they suggest a negative association between services trade restrictiveness and
import penetration in services, as well as between services trade restrictiveness and export
competitiveness.

The estimated impact of the importer’s STRI is significant at least at the 10% level in the
pooled sample as well as in accounting services, legal services, air transport, commercial
banking and insurance. Countries that impose restrictive regulations in these sectors
discourage imports of the targeted services. Interestingly, the coefficients on the exporting
country’s STRI are systematically of larger magnitude and more precisely estimated than
those on the importing country’s STRI. A more restrictive regime correlates with significantly
lower exports in computer services, legal services, air transport, maritime transport,
commercial banking and insurance.™ These first findings show that where services sectors are
open to foreign firms and are regulated in a pro-competitive manner, domestic services
providers (including domestic affiliates of foreign multinationals) are also more competitive
in export markets. Accounting services are an exception, where only the importer’s STRI is
significant. This can be explained by the role of the recognition of foreign qualifications by
the host country as one of the main barriers to — or facilitator of — trade in professional

11. Although the concordance aims to match the EBOPS and STRI sector definitions as
closely as possible, it should be kept in mind that some discrepancies remain due to the
level of aggregation of the balance of payments data. In particular, health insurance and
pension funding are included in EBOPS 253 but not in the insurance STRI. Financial
services other than insurance and commercial banking are included in EBOPS 260 but
not in the banking STRI.

12. Architecture and engineering services are combined (EBOPS 280), audio-visual and
related services are bundled together (EBOPS 288), and distribution services are not
recorded as such in trade in services statistics except merchanting and other
trade-related services.

13. Very similar results (not reported) were obtained in a cross-sectional sample for the year
2012 only.
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services, whereas a more stringent regulatory framework in the home country needs not be an
obstacle to obtaining foreign accreditation.

The absence of meaningful results in construction is not surprising given that
cross-border trade in construction services is relatively small and trade through commercial
establishment is only partially measured in these data.** Similarly for telecoms, cross-border
trade is poorly measured and the balance of payment statistics for the sector may bear little
relationship to effective cross-border activity. For other sectors, only one of the two STRI
coefficients displays a significant effect, indicating that the relative importance of the
importer’s regulations and the exporter’s regulations appears to differ according to sector
specificities. Only exports of rail transport services unexpectedly yield a positive coefficient
on the STRI index.

As for other determinant of trade flows, the coefficients on the distance variable are
negative as expected and significant at the 1% level. The volume of trade increases with both
importer GDP and exporter GDP, with coefficients in line with the existing literature and
highly significant."> Having a common language raises bilateral trade in 8 of the 12 sectors,
while historical colonial links or a common legal origin only have a significant positive effect
in a few sectors. Other gravity variables do not exhibit consistent sign patterns after
controlling for distance.

14, In the Balance of Payments statistics, construction services cover work performed on
construction projects and installations by employees of an enterprise in locations
outside the economic territory of the enterprise. Projects of duration up to one year are
generally counted, but large-scale projects requiring several years to complete and
works performed by foreign subsidiaries or branches of non-resident enterprises and
site offices are excluded.

15. In regressions controlling for GDP per capita (not reported), the coefficients on GDP
per capita were not significant and the main results were not affected.
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Table 2. STRI and cross-border exports of services: PPML estimations

@ @ @) 4) ©) (6) @) ®) (9) (10) (1) (12) (13)
Pooled Computer  Construction  Accounting Legal Telecoms Air Maritime Rail Road Courier Banking Insurance
Ln(Distance) -0.270%**  -0.274%** -0.275%** -0.468*** -0.434***  -0.370***  -0.200*** -0.092* -0.350***  -0.366***  -0.499***  -0.248***  -0.202***
(0.031) (0.052) (0.069) (0.056) (0.056) (0.054) (0.040) (0.056) (0.040) (0.059) (0.093) (0.051) (0.054)
Contiguity -0.025 -0.121** 0.164*** -0.153** -0.197**  -0.116***  -0.188*** -0.026 0.463*** -0.028 0.038 -0.042 -0.068
(0.028) (0.055) (0.058) (0.074) (0.075) (0.035) (0.041) (0.046) (0.076) (0.065) (0.084) (0.046) (0.064)
Common language  0.250*** 0.389*** -0.056 0.216** 0.464*** 0.238*** 0.180*** 0.039 -0.039 -0.000 0.304** 0.357*+* 0.444**
(0.038) (0.084) (0.059) (0.087) (0.075) (0.039) (0.061) (0.077) (0.086) (0.039) (0.123) (0.053) (0.092)
Time difference 0.022*** 0.025* 0.022 0.054** 0.058*** 0.022 -0.005 0.002 0.018 -0.008 0.101*** 0.043*+* 0.023***
(0.008) (0.014) (0.019) (0.021) (0.014) (0.014) (0.010) (0.013) (0.017) (0.017) (0.034) (0.013) (0.008)
Colonial history 0.078** 0.044 0.027 0.048 0.071 0.129** 0.180*** 0.080 0.092 0.116** -0.158 -0.008 0.050
(0.031) (0.049) (0.080) (0.070) (0.073) (0.054) (0.054) (0.060) (0.150) (0.054) (0.192) (0.022) (0.056)
Common legal 0.018 -0.087 0.078 -0.043 -0.094 0.056 0.086* -0.016 -0.023 0.063 0.068 0.005 0.006
(0.026) (0.055) (0.057) (0.095) (0.082) (0.044) (0.045) (0.059) (0.032) (0.045) (0.119) (0.040) (0.051)
Services RTA 0.037 -0.019 0.040 -0.042 0.174** 0.005 -0.039*** 0.047 0.057 0.001 0.013 0.101* 0.085
(0.055) (0.061) (0.101) (0.238) (0.088) (0.059) (0.012) (0.128) (0.271) (0.016) (0.434) (0.055) (0.069)
Intra-EEA 0.012 0.157 -0.065 0.179 -0.108 0.108* -0.011 -0.056 -0.263 0.116*** 0.249 -0.187*** 0.012
(0.058) (0.105) (0.136) (0.311) (0.101) (0.059) (0.055) (0.176) (0.280) (0.030) (0.442) (0.072) (0.123)
Ln(Importer GDP) 0.190*** 0.174** 0.204*** 0.238*** 0.297*** 0.256*** 0.236***  0.128**  (0.091*** 0.160*** 0.264*** 0.124 0.264***
(0.022) (0.034) (0.029) (0.039) (0.042) (0.022) (0.022) (0.042) (0.024) (0.034) (0.058) (0.087) (0.046)
Ln(Exporter GDP) 0.203*** 0.217%** 0.200*** 0.297*** 0.264*+* 0.252** 0.242**  0.160***  0.142** 0.209*** 0.247*+* 0.137*** 0.221%**
(0.015) (0.020) (0.025) (0.029) (0.027) (0.019) (0.014) (0.021) (0.024) (0.019) (0.046) (0.049) (0.018)
STRI exporter -0.628** -1.300** -0.416 0.104 -0.768*** -0.281 -0.670**  -1.179** 0.382** 0.103 -0.050 -1.722% -1.081***
(0.259) (0.608) (0.708) (0.350) (0.246) (0.208) (0.224) (0.529) (0.152) (0.942) (0.607) (0.673) (0.378)
STRI importer -0.308*** -0.399 0.535 -0.442%* -0.732** 0.051 -0.213* -0.217 -0.244 -0.633 0.212 -1.037**  -0.511***
(0.1112) (0.320) (0.514) (0.152) (0.309) (0.196) (0.115) (0.294) (0.158) (0.529) (0.435) (0.326) (0.143)
STRI bil. agr. exp. -0.017
(0.207)
STRI bil. agr. imp. -0.200
(0.171)
Year fixed effects Y Y Y Y Y Y Y Y Y Y Y Y Y
Sector fixed effects Y
Observations 36 614 4 395 3019 2223 2535 3588 4412 3 064 1615 3239 1488 3529 3507

Notes: The dependent variable is Ln(Exports). Standard errors clustered by importer and exporter are in parentheses. ***, ** and * signify statistical significance at 1%, 5% and 10%

levels respectively.
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Interpreting the results

The estimates shown in Table 2 highlight a negative relationship at the sector level
between services trade restrictiveness, as measured by the STRI indices, and both imports and
exports of services. A striking finding is that where countries impose more restrictive
regulations to foreign services suppliers and foreign investors, the detrimental impact on export
performance is larger than the discouraging impact on imports. The results hold on aggregate
and for most individual service sectors. A higher STRI is correlated with significantly lower
exports and with a more negative coefficient on exports than on imports for computer services,
legal services, air transport, maritime transport, commercial banking and insurance. If
interpreted causally the coefficients imply, for instance, that a relatively modest liberalisation
bringing about a reduction in the STRI index for commercial banking services by 5 basis points
would boost a country’s imports of those services by 5.3% and its exports by 9%. In the
insurance sector, a similar reform would be expected to raise imports by 2.6% and exports by
5.6% (Figure 6). Note that a 5 basis point reduction in the STRI score (0.05 on a scale of 0 to 1,
where the average STRI by sector ranges between 0.13 in distribution to 0.44 in air transport)
typically corresponds to lifting a few restrictive regulations, though it would be premature at
this stage to link the trade response to specific policy measures. Our first estimations also point
to the benefits of joint liberalisation in a large number of countries, as the gains from trade are
maximised when both the importer and the exporter adopt more liberal regimes.

The measures included in the STRI are a comprehensive set of regulations hindering the
entry and operations of foreign suppliers in each sector. The negative relationship between
STRI indices and imports of services is therefore straightforward. It merely confirms that the
STRI effectively captures the type of regulations it is meant to capture, and that de jure
restrictive regulations are de facto enforced. The fact that the STRI indices also exhibit a
negative relationship, and even more so, with service exports is a novel result. It supports the
hypothesis of a competitiveness channel linking services regulations and the export
performance of domestic services suppliers. These findings suggest that trade liberalisation can
have strong pro-competitive effects in services sectors. At this stage, however, we cannot
determine whether enhanced international competitiveness at the sector level works through the
entry of more efficient foreign-owned affiliates or through domestic firms’ learning and
innovation.

It might appear surprising that the sectoral STRI indices are so strongly related to
cross-border trade flows, considering that the bulk of the regulatory measures included in the
STRI database in most sectors (with the exception of professional services) affect the provision
of services through foreign investment (mode 3) rather than cross-border trade (mode 1) or the
movement of people (mode 4). A possible explanation for this finding is that there may be a
complementary relationship between FDI and cross-border trade in services. Whether FDI
replaces existing imports or creates additional imports is ultimately an empirical question, the
answer to which may differ by sectors. Previous studies have uncovered a complementarity
effect from FDI to service imports, in particular in financial services, communications and
business ser