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Abstract

It has long been established in theory that uncertainty impacts on firm behaviour. However, the empirical basis
for quantifying the uncertainty-reducing effects of trade agreements has not been firmly established. In this
paper, we develop estimates of the effect of reducing uncertainty regarding regulation of foreign services markets
by making commitments that are bound under a trade agreement. Specifically, we identify the effect on services
trade of services trade restrictions, as measured by the OECD’s Services Trade Restrictiveness Index (STRI), and
the separate effect of ‘water’ in binding commitments, as assessed by the difference between countries’ commit-
ments under the General Agreement on Trade in Services (GATS) or free trade agreements (FTAs) and applied
levels of market access, as captured by STRI scores. Using a gravity model, we find that services trade responds
positively but inelastically to reductions in services trade barriers, as measured by the STRI and, in our preferred
regression, the response to actual restrictions is more than twice — specifically 2.4 times - as strong as the
response to comparable reductions in uncertainty, as measured by water. Moving from GATS commitments
to FTA commitments leads to a 4.7% increase in services trade because of the reduction in uncertainty.

Keywords: Bindings; services trade; uncertainty; water in the GATS; STRI; GTRI; FTRI

1. Introduction and Background

Liberalizing services market access is difficult (Sauvé, 2013). This was demonstrated at the multi-
lateral level in the Doha Round negotiations (Gootiiz and Mattoo, 2009) and continues to be true in
the moribund plurilateral Trade in Services Agreement (TiSA) negotiations (International Centre
for Trade and Sustainable Development, 2015; Matthews et al., 2018). Even in ambitious bilateral/
regional trade agreements, such as the Comprehensive and Progressive Agreement for Trans-Pacific
Partnership (CPTPP), the main achievements have been to bind existing market access (Ciuriak
et al., 2017). If the main impact of trade agreements is not to liberalize services market access,
but to bind existing access, the value of bindings moves front and centre for public policy evaluation.

Bindings reduce uncertainty for firms about future market access. In theory, reducing uncer-
tainty should induce greater trade. This is brought out by firm-level trade theory, which takes into
account the fixed costs of foreign market entry (Melitz, 2003; Bernard et al., 2003). In the face of
uncertainty about future market access, not all firms capable of exporting or investing abroad will
incur the costs of market entry and, of those that do, many will make the necessary market-entry
investments in fewer markets than they might optimally serve.

Conceptualizing uncertainty about market access as an investment issue sharpens the argu-
ment. In the investment literature, firms are understood as making state-contingent decisions;
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given uncertainty about future states and at least partial irreversibility of investment decisions, the
opportunity cost of immediate investment (i.e., the option value of delaying and accumulating
additional information) is included in the firm’s cost of investment. As Dixit and Pindyck
(1994) emphasize, ‘hurdle rates’ for firm investments are substantially higher than the cost of cap-
ital;' they suggest that the value of real options is thus very significant, implying uncertainty is
also a very significant factor inhibiting investment. Bloom et al. (2007) make the case that uncer-
tainty does indeed make firms more cautious and, further, that this effect is large.

There is also some documentary evidence that sunk costs of market entry in services markets
are significant. Kox and Lejour (2006: 6) make the case that set-up costs are particularly high for
small and medium-sized enterprises (SMEs), even for EU firms entering into services trade in the
EU single market. As they note:

In a survey among a large number of business-services firms in the EU, 78 per cent of the
responding firms mention that setup costs of selling services in other EU states are ‘signifi-
cant’ or ‘very significant’ trading barriers. The setup cost effects are largest for small and
medium-sized enterprises (SME). According to CSES (2001):* “Evidence collected from
SMEs and SME-supporting organisations suggests that many SMEs back off after initial
inquiries about administrative requirements and procedures because they feel they do not
have the necessary resources to deal with the current complexity.’

Accordingly, uncertainty about the terms and conditions of future market access, which puts
sunk costs at risk, likely deters market entry. By the same token, binding commitments should
unambiguously trigger new market entry at the margin.

A growing literature suggests that trade agreements induce additional trade by reducing uncer-
tainty. In a study most closely related to ours, Lamprecht and Miroudot (2018) construct bilateral
binding indexes that indicate how close actual regulations are from a fully bound regime by com-
paring commitments in the WTO General Agreement on Trade in Services (GATS) and free
trade agreements (FTAs) with actual regulations. The reduction in this measure of uncertainty
is found to lead to greater trade in services.

Handley and Liméo (2015) and Lakatos and Nilsson (2015) provide confirmatory evidence
from alternative natural experiments: the expansion of Portugal’s trade with EU Member
States upon accession and the expansion of EU-South Korea trade anticipating the coming
into force of the EU-South Korea FTA. Conversely, new uncertainty about future market access
generated by renegotiation of a trade agreement reduces firm entry into trade and increases firm
exit from trade (Crowley et al., 2018).

Studies on the impact of bilateral investment treaties (BITs) have also reached generally con-
firmatory conclusions that a reduction of risk impacts on investment decisions. Kekic and
Sauvant (2007: 96) report that two-thirds of executives of multinationals, responding to the ques-
tion “To what extent does the existence of an international investment agreement (for example, a
bilateral investment treaty) influence your company’s decision on which markets to invest in?’,
indicated that BITs influence their decision to at least some degree. Yackee (2010) reports that
providers of political risk insurance only inconsistently take BITs into account when making
underwriting decisions and the majority of the providers he surveyed did not, in fact, view
BITs as relevant to their underwriting decisions. At the same time, his results indicate that at
least some underwriters take BITs into account in assessing political risk. Thomas Waelde argues

'Internal decision-making in firms is based on so-called ‘hurdle’ rates of return that the prospective investment must
promise in order for the firm to commit funds. Such hurdle rates are typically substantially higher than the cost of capital
to the firm, inviting the question of why firms would not undertake investments with prospective rates of return below the
hurdle rate, but above the cost of capital.

>CSES, 2001, Barriers to International Trade in Business Services’, Final Report, Study commissioned by the European
Commission, CSES/European Commission, Brussels.
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that ‘it would be a sign of negligent management and counsel if political risk management and
investment protection were not planned with the potential of investment-treaty based arbitration
in mind’ (cited in Orr, 2007). As argued above, the findings of this literature are at least tangen-
tially relevant to the question of the impact of services bindings.

If binding market access reduces uncertainty and less uncertainty increases trade by inducing
market-entry related investments at the firm level, we then must address the following questions.
What are the metrics by which we measure uncertainty and — more particularly - what are the
metrics by which we measure the reduction of uncertainty through a trade agreement? And,
how much does reduction in uncertainty matter for trade in services?

To address these questions, we draw on recent advances in measuring services trade restric-
tions and uncertainty made by the OECD. As regards the restrictions, the OECD has developed
the highly granular Services Trade Restrictiveness Index (STRI) (Geloso Grosso et al., 2015). It
captures the restrictiveness of actual regulations applied by countries with respect to trade in ser-
vices, with coverage of all four modes of services supply: cross-border services flows, consump-
tion abroad, commercial presence, and movement of persons.

To quantify uncertainty, we draw on another OECD index, the GATS Trade Restrictiveness
Index (GTRI) (Miroudot and Pertel, 2015). That index measures restrictiveness in commitments
made in the GATS. The STRI can be less restrictive than the GTRI; this is akin to a most-favoured
nation (MFN) tariff applied by a country being lower than the corresponding maximum MFN
tariff to which the country committed in the WTO. The difference between the STRI and the
GTRI is the ‘water’ in the GATS bindings. Water quantifies the extent to which existing market
access restrictions could be increased without violating WTO commitments and thus provides a
measure of uncertainty of services market access for trading partners that do not have an FTA in
force.

In cases where countries, besides making commitments in the GATS, also have made commit-
ments on trade in services in FTAs, we calculate an index analogous to the GTRI based on our
review of FTAs and measure water as the difference between the FTA-based index of commit-
ments and the STRL. We develop these measures for 27 FTAs.

We employ a gravity model to estimate the impact on services trade of actual restrictions, as
measured by the STRI, and of policy uncertainty, in terms of the scope for countries to legally
reduce market access without penalty. We contribute to the literature by separately quantifying
the impacts of these two factors. The estimated coefficients can be used to evaluate the impact
of the introduction of improved services bindings under an FTA.

An alternative empirical approach to estimating the impact of services commitments in FTAs
is suggested by Lamprecht and Miroudot (2018). Their approach is to create a new index that
follows the schedule of GATS commitments and GATS-inspired services chapters of FTAs.
This index is based on five states: (a) full commitment (no limitations); (b) standstill on limita-
tions plus ratchet mechanism; (c) standstill on limitations; (d) water; and (e) unbound. While the
index identifies whether there is water in the GATS or FTA regimes for a given bilateral relation-
ship, it does not take into account the amount of water; moreover, liberalizing credit is given only
if there is a change in state - e.g., from water in the GATS to a standstill on limitations under the
FTA - as opposed for a discrete change in the amount of water. Conversely, the Lamprecht—
Miroudot index gives liberalizing credit for the ratchet clause in FTAs, which our approach
does not. Applied empirically in a gravity model setting, in which each bilateral relationship
receives a binding score based on combining the GATS and FTA analysis, Lamprecht and
Miroudot find a positive effect on trade from improved certainty of market access provided by
FTAs that is broadly comparable to our results in terms of the implied increase in trade from
reduction of uncertainty.

To preview our main conclusions, water in services bindings is associated with less services
trade; the effect of reducing water is weaker than the effect of reducing actual restrictions.
In our preferred regression, the response of services trade to reductions of both the STRI
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and water is inelastic: the point estimates for the elasticities are about -0.40 for the STRI and -
0.14 for water. On average, moving from the commitments in GATS to the commitments in FTAs
leads to a 4.70% increase in services trade because of the reduction in uncertainty.

The rest of this paper is organized as follows. Section 2 reviews the literature on services trade
restrictions and liberalization, with particular focus on gravity model frameworks. Section 3
describes the data and empirical strategy. Section 4 presents the results. Section 5 discusses the
results and concludes.

2. Applying Gravity Models to Services Trade

Quantitative analysis of services trade remains much less well developed than the comparable ana-
lysis of goods trade. The reasons are well known: poor quality services data and significant chal-
lenges in quantifying barriers to services trade (Francois et al, 2007). The survey by Francois
and Hoekman (2010) identifies only scattered and inconclusive research in these areas prior to
the 2000s. Since about 2000, the literature has expanded markedly both as regards measuring ser-
vices trade barriers and as regards their impact on trade. Dee (2005), Dihel and Shepherd (2007),
Francois and Hoekman (2010), and Van der Marel and Shepherd (2013) provide useful surveys of
this growing literature; Nordas and Rouzet (2017) cover the more recent contributions.

Anderson et al. (2014) apply a structural gravity model to the analysis of trade in services using
Canadian bilateral provincial data. The gravity model follows the one used by Anderson and
Yotov (2010) for the analysis of trade in goods; however, policy barriers, such as those that
enter the STRI, are not explicitly included in its empirical specification.

The most relevant empirical study for our work is Nordés and Rouzet (2017). This study pro-
vides the first estimates of the STRI’s impact on trade in services. It finds that higher STRI scores
are associated with lower levels of services trade at the aggregate level.

Opverall, it appears fair to conclude from this literature that gravity ‘works’ for services trade -
that is, services trade patterns appear to broadly conform to the expected patterns in the gravity
model literature for goods. At the same time, there is little consensus concerning coefficient
values for important determinants of services trade. Moreover, there are several major areas of
active investigation.

One general theme in the literature is sectoral heterogeneity. Intuitively, construction services
trade might fall off steeply with increasing distance, but maritime transportation services trade
might grow with distance. Exporter gross domestic product (GDP) need not be positively related
to services export sales in all service sectors — the counter example is small island states that
export tourism services intensively (see Walsh, 2008, who includes a temperature variable to iden-
tify sun destinations). Neglecting this heterogeneity may lead to biased and inconsistent estimates
of gravity model parameters (Haque et al., 2000). Cheng and Wall (2005) provide a detailed dis-
cussion of the importance of taking into account sectoral heterogeneity in the gravity model.

A second general theme concerns the econometrics of the gravity model. There are several
issues that have generated active debate.

Taking into account multilateral resistance is particularly problematic. Multilateral trade resist-
ance (MTR) captures bilateral trade costs relative to the rest of the world (Anderson and van
Wincoop, 2003). MTR is not observed, but, if omitted from a model, can lead to biased and incon-
sistent estimates of the impact of explanatory variables. To control for MTR, gravity studies fre-
quently include country or country-year fixed effects; however, this approach can be problematic
because of collinearity of the fixed effects with explanatory variables in specific configurations of
the model. Remoteness has been used to proxy MTR, but Suvankulov (2015), for example, finds
that exporter and importer remoteness are collinear. Nordas and Rouzet (2017) address the MTR
issue by checking the robustness of results obtained without controlling for MTR, using several alter-
native model specifications that include some, but not all, of the theoretically required fixed effects.
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The large number of zeros in the bilateral trade matrix constitutes another problem. Multiple
zero data points in bilateral trade flows may contain important information on existing barriers to
trade; however, this information is lost with conventional log-linear specifications, since these
zeros require truncating the dataset. Since the influential paper by Santos Silva and Tenreyro
(2006), the Poisson pseudo-maximum likelihood (PPML) estimator has become a popular esti-
mation technique to address this issue (e.g., Anderson et al., 2014; Nordds and Rouzet, 2017;
Suvankulov, 2015).

Heteroscedasticity in panel data is also problematic. Santos Silva and Tenreyro (2006) showed
that the PPML estimator outperforms Ordinary Least Squares (OLS): the OLS estimator produces
biased and inconsistent estimates in the presence of heteroscedasticity because of the
log-linearization.

Of critical importance, the results for important coefficients change markedly in these various
studies with different estimation approaches - all of which have their problems. Accordingly, the
as-yet-unsettled state of econometrics means that empirical estimates in the literature remain
open to question.

3. Empirical Approach
3.1 Data

Our data on services trade restrictions are drawn from the OECD’s STRI database, which covers
measures affecting services trade restrictions in 18 services sectors and 40 countries (OECD,
2014). The data on the GTRI come from Miroudot and Pertel (2015). Importantly, the GTRI
and the STRI are measured by the same indicators and feature the same weighting scheme as
the STRI. For bilateral services trade flows that are not subject to provisions in FTAs, water is
calculated as the difference between the GTRI and the STRI.

For bilateral trade flows that are subject to FTA commitments, water is calculated as the dif-
ference between the STRI and an index based on the FTA commitments constructed following
the methodology of the GTRL.* We call the new index the FTA Trade Restrictiveness Index
(FTRI). We calculated the index of commitments for 27 FTAs. They were drawn from the
WTO regional trade agreement (RTA) database and included FTAs with provisions on trade
in services and that were in effect between countries and in the period covered by our trade data.’

For the most part, we find that commitments in FTAs do not improve upon market access as
measured by the STRI; accordingly, the multilateral STRI can be used as the basis for calculation
of remaining water. However, where an FTA does improve upon the STRI, the STRI score for the
bilateral relationship must be reduced commensurately. It should be noted that in an instance
where an FTA improves upon applied market access but is not bound, the FTRI would remain
equal to the GTRL

Finally, we also accounted for the MEN clause related to trade in services that is typical for
trade agreements by assigning the lowest FTRI of an importer to all exporters that have FTAs

*Miroudot and Pertel kindly provided us the GTRI data from their 2015 study.

*We mapped each commitment in each FTA to a measure included in the STRI and then calculated the index using STRI
weights. We covered both horizontal and sector-specific commitments. We used only mandatory commitments, i.e. ‘best
endeavor’ clauses were not included in the analysis. The STRI includes measures for market access, national treatment,
and domestic regulations; therefore, the FTRI includes those measures as well. However because GATS does not include
domestic regulatory measures, we only deal with market access and national treatment measures in the FTRI index and
leave the domestic regulatory measures unchanged.

>The FTAs used to construct the FTRI are the following: Australia-New Zealand-Indonesia (ASEAN-Australia-New
Zealand); Chile agreements with Australia, China, Canada, Japan, Mexico, Korea, European Union, United States, and
New Zealand; European Free Trade Association (EFTA) agreements with Korea, Chile, and Mexico; European Union agree-
ments with Korea, Mexico, and EFTA countries (except for Liechtenstein); Japan agreements with India, Indonesia, Mexico,
and Switzerland; Korea agreements with India, Indonesia, and United States; North American Free Trade Agreement
(NAFTA); China agreements with Indonesia and New Zealand; and Australia-United States.
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with that importer in our dataset. We did the same with STRI for those cases where FTA
improves upon STRI and STRI scores were changed as noted above.

Thus, water becomes a bilateral variable that is calculated as the difference between FTRI and
STRI for the country pairs with FTAs and as the difference between GTRI and STRI for the coun-
try pairs without FTAs.®

The STRI and GTRI/FTRI cover all modes of supply: cross-border services flows, consumption
abroad, commercial presence, and movement of persons. For commercial banking and insurance,
GTRI indexes are not available and, therefore, these sectors are not included in the analysis. Also,
after preliminary analysis, we dropped transportation and construction from the sample. In the
case of transportation, road and rail services are traded only within continents. Air services and
maritime services are not likely to follow the gravity model logic for a number of reasons.
Construction features little trade across borders and regressions result in wrong signs, also sug-
gesting misspecification of equations.

Data on services trade from the OECD’s Trade in Services database are available for 12 of the
18 sectors covered by the STRI, namely: computer services, construction, accounting, legal ser-
vices, telecommunications, four different modes of transportation (air, maritime, road, and
rail), courier services, commercial banking, and insurance. We use 2008-2012 data to cover
the period for which the STRI captures regulations and laws. We use mirror trade data (i.e.,
data reported by the trade partner) if observations are missing.

The trade data do not cover trade in services through commercial presence (foreign direct
investment, FDI) because the latter does not represent transactions between residents and non-
residents recorded in the Balance of Payments (United Nations et al., 2002). However, this does
not mean that restrictions on commercial presence included in the STRI are irrelevant for cross-
border trade in services. In fact, FDI and cross-border trade in services may be strongly related as
complements or substitutes, as discussed by Nordas and Rouzet (2017).

Finally, we exclude intra-EU observations. While we created the FTRI to calculate water for
countries that made commitments in FTAs, calculation of the FTRI based on intra-EU treaties
was beyond the scope of this study.

Our sample thus covers 40 countries and five service sectors: accounting, computer services,
courier services, legal services, and telecommunications. Using this sample, we estimate a panel
model in which trade data vary over time, sector, and country, while the STRI and water are time-
invariant, but vary over sector and country.

As regards the sources of the gravity data, GDP in current US dollars is sourced from the IMF,
World Economic Outlook Database. Other gravity variables come from the CEPII gravity dataset.

Table 1 provides a summary of the size of the sample, the number of missing observations, and
the percentage of the observations on exports that are zero.” Having many zeros in the sample is
expected, because we work with sector-level data and because services trade is characterized by
much smaller values of bilateral trade flows as compared to trade in goods.

Table 2 provides the list of countries in the sample.

Table 3 summarizes key variables. The FTRI is lower than the GTRI, as expected, but its aver-
age values appear to be quite high - varying between 0.25 in telecommunications and 0.57 in
legal services — thus leaving room for water. On average, there is roughly the same level of applied
restrictiveness (0.28) as there is of water (0.22) across the sectors.

Table 3 also shows the distribution of export values. Clearly, annual export flows are domi-
nated by relatively low value exports (compared for example with what would be the case if

“See online Appendix with the FTRI dataset.

"While the number of missing observations is large (12,320) as compared to the number of non-missing observations
(16,180), we do not see any systematic patterns in missing observations across countries and sectors. The OECD flagged
48% of missing observations in our sample, indicating that those are ‘non-publishable and confidential value[s]. They
might be small transactions that do not pass confidentiality tests of countries’ statistical agencies. It is likely that other missing
observations reflect difficulties that countries face in collecting detailed service trade data.
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Table 1. Sample size

saqugle Telecom Legal Computer Accounting Courier
Dataset size 28,500 5,700 5,700 5,700 5,700 5,700
Missing 12,320 2,329 2,308 2,042 2,722 2,919
Observations 16,180 3,371 3,392 3,658 2,978 2,781
- of which Zero 4,212 536 854 472 1,077 1,273
Missing as percent of 43.2% 40.9% 40.5% 35.8% 47.8% 51.2%
sample
Observations as 56.8% 59.1% 59.5% 64.2% 52.2% 48.8%
percent of sample
- of which zero 26.0% 15.9% 25.2% 12.9% 36.2% 45.8%

Source: Calculations by the authors.

Table 2. Countries in the sample

EU member states Other economies
Austria Australia
Belgium Brazil

Czech Republic Canada
Denmark Chile

Estonia China
Finland Iceland
France India
Germany Indonesia
Greece Israel
Hungary Japan
Ireland Korea

Italy Mexico
Luxembourg New Zealand
Netherlands Norway
Poland Russia
Portugal South Africa
Slovakia Switzerland
Slovenia Turkey
Spain United States
Sweden

United Kingdom

we were analyzing goods exports flows) but in each sector there are export flows that are far from
averages. We consider two data points to be outliers and drop them from the analysis, specifically,
export of courier services from the United States to Germany in 2012 was more than two times
higher than the second-largest annual export flow in this sector, reaching US$3.1 billion. Also,
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Table 3. Summary statistics of exports, GTRI, FTRI, STRI, and water, by service sector, across countries, 2008-2012

Services exports (Millions USD) R T SR e

90% 95% 99%
Mean Median  percentile percentile percentile Max Mean Mean Mean Mean
Accounting 4.6 0.2 9.3 21.2 92.1 2829 059 044 031 0.25
Computer 87.3 34 189.8 379.0 1,326.7 10,252.0 0.37 0.32 0.18 0.17
Courier 8.5 0.0 2.9 12.1 129.8 3,069.5 056 050 031 0.23
Legal 14.7 0.4 149 47.2 320.0 1,394.0 0.78 0.57 0.33 0.39
Telecom 314 1.6 49.4 142.0 518.0 3,679.0 034 025 0.25 0.08
Total 31.6 0.6 38.6 127.0 597.5 10,252.0 0.53 0.41 0.28 0.22
Source: calculations by the authors.
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Figure 1. GTRI and FTRI, average across sectors and FTA partners
Notes: calculations by the authors.

export of telecommunications services from the United States to Brazil in 2012 was about two
times larger than the second-largest annual export flow in this sector, reaching $3.7 billion.
The results are to some extent sensitive to the omission of these two observations as noted in
the results section.

Figure 1 shows averages of the FTRI and the GTRI across sectors and partners by country.
Countries do not always make stronger commitments in FTAs than in the GATS, and when
they do the extent of the improvement varies sharply. For example, for Slovenia, Italy, and
Finland, the average FTRI is in the range of 60-70% of their average GTRI; by contrast, India
and Japan hardly move beyond their GATS commitments and the FTRI to GTRI ratio for
these countries is in the range of 95-99%.

3.2 Estimation and Regressors

Following Nordas and Rouzet (2017) and other recent gravity studies, we adopt the PPML esti-
mator, because it provides unbiased and consistent estimates in the presence of heteroscedasticity
in a non-linear gravity model (Santos Silva and Tenreyro, 2006; Wooldridge, 2002: Ch. 19).
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Another key PPML advantage is that it can deal with zeros in the trade data, because the depend-
ent variable is kept in levels.

We estimate a panel model in which the dependent variable is bilateral exports of services by
sector with data for five years, 2008-2012. Our regressors of interest are the sector-specific STRI
and a measure of sector-specific water.

We control for distance, GDP, common language, contiguity, and common legal origins.
Nordas and Rouzet (2017) include the time difference between trading partners, but we do
not use this variable, as it is very strongly correlated with distance. To proxy MTR, we
first include remoteness calculated as a weighted average of distance between a country
and its trading partners using GDP as weights and then we experiment with different sets
of fixed effects. An alternative approach, suggested by Baier and Bergstrand (2009), is to
use a linear approximation of MTR that includes a number of elements of trade costs besides
remoteness. We do not attempt this, because it is unknown how proxies of trade costs
perform in the services gravity model, while distance exhibited relative stability in our
preliminary regressions.

Applying PPML, we estimate the following econometric model:

Eijst = exp (ao + allnY,-t + aleIth + a3lnD,-j + a4L1-j + a5C,‘j + aéLG,-j
+a7STRI,-jS + ag WATER,]S) + uijst,

where i, j, ¢, and s indicate exporting country, importing country, year, and sector, respectively;
E denotes services exports; Y is GDP; D is distance; L is the common language dummy; C is the
contiguity dummy, LG is the common legal origins dummy; and u is the error term.

STRI and water are not logged in this equation. Therefore, for example, 100 - a; shows the per-
centage change in services exports when STRI increases by one. Because STRI is constrained to be
between zero and one, it is more meaningful to look at ¢, as the percentage changes in services
exports when STRI increases by 0.01. The interpretation of the water coefficient oy is the same.

We cluster standard errors at the exporter-importer—year level.®

4, Results

Table 4 presents the results. The regression incorporating remoteness (column 1) identifies a
negative but statistically insignificant effect of water on services trade (-0.49). The effect
of water is less than half the effect of actual barriers to services trade as measured by the
STRI (-1.10). The impact of STRI is statistically significant. The latter estimate suggests that
an increase in STRI by 0.01 leads to a decrease in services trade by 1.10%. The mean value
of STRI across all sectors is 0.28 (Table 3). An increase by 0.01 represents an increase by
3.6% from its mean while 1% of the mean level of STRI is 0.0028. Accordingly, an increase
in STRI by 1% from its mean leads to a decrease in services trade by 0.31% calculated as -
1.10%0.0028*100%.

The standard gravity variables perform in a manner consistent with the literature. The coeffi-
cients on GDP are positive and less than unity, echoing the results in Santos Silva and Tenreyro
(2006); the coefficient on distance is also negative and statistically significant. Contiguity, how-
ever, has a negative sign, which is not what would be expected in the goods gravity model.
Exporter remoteness is statistically significant; importer remoteness is not.

In the next regression (column 2), we omit remoteness but retain sector and year fixed effects.
The impacts of STRI and water decrease and the latter remains statistically insignificant.

8We include year in the definition of a cluster because STRI and Water are constant across time. If standard errors are not

clustered at the year level, that would imply that we take into account correlation between STRI/Water values across years
while in fact their values are simply time-invariant.
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Table 4. Regression results

@) @) €) (4) ®) (6)

Ln GDP (origin) 0.822*** 0.769*** 0.670
(0.037) (0.029) (0.447)
Ln GDP (destination) 0.876*** 0.894*** 0.944*** 0.944*** 0.928***
(0.032) (0.030) (0.024) (0.025) (0.023)
Ln distance -0.540*** -0.661*** -0.814*** -0.816*** -0.820*** -0.815***
(0.061) (0.053) (0.051) (0.051) (0.050) (0.057)
Ln remoteness (origin) -0.995***
(0.217)
Ln remoteness (destination) -0.134
(0.170)
Common language 1.254*** 1.272%** 0.600*** 0.601*** 0.500***
(0.128) (0.121) (0.103) (0.103) (0.101)
Contiguity » -0.443*** -0.555*** -0.508*** -0.512*** -0.456***
(0.121) (0.111) (0.115) (0.115) (0.117)
Common legal 0.238*** 0.194** 0.370*** 0.370*** 0.431***
(0.075) (0.077) (0.072) (0.072) (0.072)
STRI (Destination) -1.101*** -0.874*** -1.450*** -1.460*** -4.834*** -3.211***
(0.260) (0.261) (0.278) (0.277) (0.357) (0.212)
Water (Destination) -0.486 -0.461 -0.600** -0.604** -1.871*** -2.072***
(0.322) (0.323) (0.293) (0.293) (0.217) (0.229)
Constant . 4.897** -3.863*** -1.921 -0.160 10.312*** 2.555%**
(2.361) (0.504) (3.688) (0.482) (1.428) (0.490)
Observations 16,178 16,178 16,178 16,178 16,178 16,178
Included fixed effects year and year and exporter, exporter, exporter- exporter
sector sector year and year and year and and year
sector sector |mporte_r—
year pairs
Implied STRI elasticity -0.305 -0.242 -0.402 -0.404 -1.339 -0.890
Implied water elasticity -0.109 -0.103 -0.135 -0.136 -0.420 -0.465

Notes: (1) dependent variable is level of export (2) standard errors are in parentheses; they are clustered at the exporter-importer-year level
(3) ***,**, and * denote significance at 1%, 5%, and 10% levels, respectively. See the explanation of the calculation of the implied elasticities
in section 4.

We then introduce exporter fixed effects (column 3). An immediate observation is that the
coefficient of exporter’s GDP loses significance - its impact is likely captured by exporter and
year fixed effects — so we re-run the regression omitting this variable (column 4). An important
change is that the effect of Water increases in absolute value (-0.60) and becomes statistically sig-
nificant. The interpretation in terms of the elasticities similar to the one for STRI above suggests
that an increase in Water by 1% from its mean at 0.22 leads to a decrease in services trade by
0.14%. The STRI coefficient increases in absolute value as well: it is estimated at -1.46 in this
regression (the implied elasticity at the mean value is -0.40%).

Our next regression (column 5) includes exporter-year and importer—year fixed effects to allow
for the possibility that MTR varies over time. Because this set of fixed effects is perfectly collinear
with the GDP of both exporters and importers, we omit the latter control variables. We also omit
the common language, contiguity, and common legal origins dummies as they have limited
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additional variation as compared to fixed effects. Contrary to our expectations that the STRI and
water coefficients will lose their power, because fixed effects might absorb their impact on trade, the
STRI coefficient jumps to -4.83 and the water coefficient jumps to -1.87.”

The results in the last regression may reflect the omission of sector dummies that were helping
to control for sectoral heterogeneity — they cannot be included because the set of fixed effects
would be perfectly collinear with STRI and water. To check the importance of sector dummies,
we repeat the regression in column 4 while excluding them. The impact of STRI jumps to -3.2
and that of water jumps to -2.1 (column 6). This highlights the importance of controlling for
sector dummies, which cannot be done in the regression in column 5.

The results are to some extent sensitive to the omission of the two outliers from our sample.
The STRI coefficients are not affected in terms of the magnitude of the coefficients or statistical
significance. However, if the two outliers are included in the sample, the coefficient of water drops
and loses statistical significance in the regressions reported in columns 3 and 4. This happens
because, by including these observations, we let very high values of exports to be associated
with relatively high values of water: 0.47 in the case of the outlier in the courier services sector,
which is more than two times higher than the mean water in that sector; and 0.32 in the case of
the outlierlion the telecommunications sector, which is four times higher than the mean water in
the sector.

Remarks on the Results

As noted earlier, there is no established state of the art in this area and no consensus on stylized
facts. Yet, theory suggests that water has an effect and we find evidence for it. In regressions con-
trolling for MTR through fixed effects that include sector fixed effects to control for sector het-
erogeneity, STRI elasticity tends to be in the range of 0.24-0.40 while water elasticity tends to be
in the range of 0.10-0.14 (columns 2-4).

From the perspective of the choice of a specification, the regression with only exporter, year,
and sector fixed effects (column 4) appears to be the most compelling. While it does not com-
pletely control for MTR, it does so to the extent possible, while not absorbing the impacts of the
importer’s STRI and water into fixed effects, but controlling for sector heterogeneity. This regres-
sion assigns a coefficient 2.4 times larger to the STRI than to water. On this basis, our preferred
estimates of the coefficient are -0.60 for water and -1.46 for STRI (corresponding elasticities at
the mean are -0.14 and -0.40).

One potential source of concern is endogeneity. In the gravity modelling literature, endogene-
ity issues are sometimes addressed using the Hausman and Taylor model (HTM), which is a
random-effects model in which some of the regressors are correlated with the unobserved ran-
dom effects (Egger, 2005; Walsh, 2008). The endogenous variables are instrumented by the vari-
ables of the model, which are treated as exogenous. We do not use this method, because, if we
specify water and the STRI as endogenous variables, the rest of the variables appear to be
weak instruments. Furthermore, applying the HTM would require log-linearization of the
model, which has theoretical disadvantages, as previously discussed. Using other instrumental
variables (IV) estimators would be problematic for similar reasons.

Concerns about endogeneity are, in fact, very modest for the present exercise. Trade flows in a
specific year are unlikely to have significant feedback effects on regulations, as the policy forma-
tion process is lengthy and complex with many factors at play - political, economic, and institu-
tional. The GTRI and the FTRI commitments that underlie calculations of water might be

The regression with exporter-importer pairs could not be calculated by Stata PPML program. However, we ran it for the
specification with STRI and Water in logs and in the latter case the results were very close to the regression with exporter-
year and importer-year fixed effects.

'"Nordas and Rouzet (2017) hypothesized that exporters’ STRI may also have an impact on services trade, because a more
open exporter’s market should make domestic service suppliers more competitive and, thus, improve their export perform-
ance. As this paper is focused on the impacts of water in importer’s markets, we do not include that analysis in the paper.
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endogenous, as countries’ negotiating positions are driven by their economic performance; how-
ever, given that these commitments were negotiated at specific times, some of them about 20
years earlier than the period covered by our sample, it is likely that the service sectors have chan-
ged so significantly that the linkages between the economic performance of service sectors and
the commitments made have already been lost. In this context, our judgement is that the
PPML estimator produces more reliable estimates than IV estimators.

5. Concluding Remarks

Are these estimates sufficiently reliable to use in policy-relevant evaluations of FTAs? We make
several observations in this regard.

First, the results are in line with theory, general empirical evidence on the effect of uncertainty
on trade, and the intuition of trade negotiators who assign a high value to obtaining binding com-
mitments. Our findings do not overturn conventional wisdom, but rather quantify it. For example,
the European Commission routinely includes a bindings effect in its computable general equilib-
rium (CGE) estimates of the impact of trade agreements; this is based on a notional 3% reduction
in services trade costs due to the reduction of uncertainty (see, e.g., European Commission, 2013).
Our estimates provide empirical support for this practice as well as a basis for aligning the trade
cost reduction with the specific commitments in the FTA being evaluated.

Second, the specific point estimate on which we settle for water is reasonably related to the size
of the estimate we settle on for the STRI. Further, our preferred point estimate for the effect of the
STRI is very close to the Nordas and Rouzet (2017) estimate of the elasticity of services exports
with respect to STRI in the pooled regression (-0.42).

Our results show the gains from liberalization of trade in services in FTAs compared to GATS.
The average water in countries without FTAs is 0.246 and the average water in countries with
FTAs is 0.168. Thus, FTAs decrease water by 0.078. Applying the water coefficient from column
4 (-0.604) to this change in water resulting from FTAs, the estimated percentage change in ser-
vices trade is 4.70% calculated as -0.604*(~0.078)*100. Lamprecht and Miroudot (2018) estimate
that moving from average commitments in GATS to the average commitments in FTAs leads to
an increase in trade of between 8% and 12% in different sectors. However, in some sectors this
effect is statistically insignificant. Overall, the latter study provides corroborating evidence that
reducing uncertainty increases services trade with an order of magnitude comparable to what
our results suggest (particularly taking into account the differences in FTA coverage between
the two studies).

Another key takeaway from the regression analysis is that it establishes that actual market
restrictions, as measured by the STRI, have more than twice - specifically 2.4 times - the restrict-
ive power as an equivalent amount of water, based on our recommended coefficients for the effect
of a reduction in the STRI of -1.46, and for bindings of -0.60.

Opverall, we believe our results provide the basis for improved empirical assessments of trade
agreements and establish that FTA texts should be systematically coded against the STRI/GTRI to
measure changes implied by the agreements both in applied regulations and in water. We take
particular encouragement from the similarity of our results to those of Nordas and Rouzet
(2017); given the information from the FTRI developed for this study, the main impact of
FTAs on trade runs through uncertainty and this result is consistent with the findings by
Lamprecht and Miroudot (2018).

However, there remains an extensive agenda for further work.

o The impact of reducing water is likely to be heterogeneous across countries due to varying
levels of risk of increasing restrictiveness of regulations. The value to a trading firm of a trade
agreement binding is analogous to the value of an insurance policy: for a given face value of
risk (water), the value of insurance (the binding) falls as the likelihood of the risk being
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actuated falls."' More generally, analysis might usefully take into account different levels of
credibility of commitments, which in turn depend on dispute settlement mechanisms of
FTAs as well as on many characteristics of the parties entering into FTAs, including the pol-
itical structure of countries which may be taken into account while differentiating between
unitary states and federations with different powers of sub-federal entities.

 Regulatory heterogeneity is also an issue - that is, differences in regulatory mixes between
importing and exporting countries might represent a trade cost even if the total STRI values
are the same. This is shown by Nordés (2016). Consequently, the ‘composition’ of uncer-
tainty — water — might also be important as well as its level.

o Finally, trade through commercial presence has to be taken into account in evaluating the
overall impacts of FTAs, as well as possible interactions between different modes of trade;
for example, cross-border trade might be facilitated by improvements in commercial pres-
ence or movement of natural persons.
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