Trade Facilitation and Capacity Building: A Global Perspective

by
John S. Wilson', Catherine L. Mann® and Tsunehiro Otsuki -

Abstract

The relationships between trade facilitation, trade flows, and capacity
building are complex and challenging, both to assess empirically and then
to address in implementation. This paper measures and estimates the
relationship between trade facilitation and trade flows across 75 countries
considering four important categories, namely, (1) port efficiency, (2)
customs environment, (3) regulatory environment and (4) service-sector
infrastructure. A gravity model is employed to account for bilateral trade
flows in manufactured goods in 2000-2001 between these 75 countries by
the trade facilitation measures in the four categories. The results suggest
that both imports and exports will increase with these trade facilitation
measures.  Potential gains from trade facilitation reforms are then
predicted by using the estimated parameters used. These gains are
presented by elucidating the difference across geographical regions,
categories and types of reforms (domestic/partners’) such that the results
will help inform policy decisions and capacity building choices.
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1. Introduction

The relationships between trade facilitation, trade flows, and capacity building are
complex and challenging, both to assess empirically and then to addressin
implementation. Even the first step—relating trade facilitation and trade flows—
encounters the problem of definition and measurement of trade facilitation. However, as
tariffs come down, assessing how other factors affect trade has increasingly policy
salience. Once defined and measured, the challenge is to estimate the effects of trade
facilitation on trade flows since trade of an economy will change not only through its
own trade facilitation reforms, but also by the reforms of its trading partners. Differences
in the relative magnitude of trade facilitation efforts on trade, as calculated by category of
trade facilitation effort or by group of trading partners, could point to negotiating and
capacity building focus. This paper measures and estimates the relationship between
trade facilitation and trade flows considering the relationships from avariety of
perspectives. The hopeis that the outcome will help inform policy decisions and
capacity building choices.

Three challenges face empirical research on the issue of trade facilitation:
Defining and measuring trade facilitation; Choosing a modeling methodology to estimate
the importance of trade facilitation for trade flows; and Designing a scenario to estimate
the effect of improved trade facilitation on trade flows.

* Itisimportant to define and measure trade facilitation with the objectivesin mind of
informing policy and aiding capacity building. Accordingly, we consider four
focuses for trade facilitation effort: ports, customs, regulations, and e-business
(which isaproxy for the service-sectors of telecommunications and financial
intermediaries, which are key for all types of trade). Simply benchmarking an
economy’ s condition in these four areas with respect to the global average and best
practice yields insights for capacity building and policy attention.

» The modeling methodology is particularly important because it has to account for the
fact that both export and import trade flows will be affected by trade facilitation
efforts, and that the effect of trade facilitation will differ depending on the trading
patterns of the economies being examined. Accordingly, we include trade facilitation
measures for economies as importers and as exporters. Investigating the stability of
the estimated relationship across different directions of trade (north-south, south-
south) adds insight on which measures may be most important to address in capacity
building.

» The scenario design needs to account for differences among economies relative to
best practice. Accordingly, we consider scenarios where each economy improves
towards best practice by an economy-specific amount.

So asto assist in policy design and capacity building, the presentation of results
allows an economy to judge the potential outcome of trade facilitation efforts unilaterally,
by region, and multilaterally. Since each economy is characterized by four unique trade



facilitation measures, since each of these measures bears a unique relationship to global
best, and since each economy has a unique trading pattern, the determination of which
trade facilitation effort might yield the greatest increase in trade also is unique to each
economy.

Finally, the juxtaposition in multilateral forums of trade facilitation discussions
and tariff negotiations points to the need to assess the relationship between these two
approaches as they affect trade flows. In this paper we offer some insights on these many
issues using a sample of 75 economies.

2. Overview of PreviousWork

2.1 Definition of Trade Facilitation

There is no standard definition of trade facilitation in public policy discourse. In
anarrow sense, trade facilitation efforts simply address the logistics of moving goods
through ports or more efficiently moving documentation associated with cross-border
trade. In recent years, the definition has been broadened to include the environment in
which trade transactions take place, to include transparency and professionalism of
customs and regulatory environments, as well as harmonization of standards and
conformance to international or regional regulations. These move the focus of trade
facilitation efforts inside the border to “domestic” policies and institutional structures
where capacity building can play an important role. In addition, the rapid integration of
networked information technology into trade means that modern definitions of trade
facilitation need to encompass a technological concept as well.

In light of this broadening definition of trade facilitation our definition of trade
facilitation incorporates relatively concrete “border” elements such as port efficiency and
customs administration and “inside the border” elements such as domestic regul atory
environment and the infrastructure to enable e-business usage.

2.2 Measuring the Impact of Trade Facilitation

The empirical literature on trade facilitation islimited and is outlined in more
detail in Wilson, Mann, and Otsuki (2003) (henceforth WMO). Briefly, however, the
tendency in work previousto WMO isfirgt, to discuss what researchers would like to
measure, but not to find measures or estimate their impact on trade (Maskus, Wilson, and
Otsuki (2001), Asia Pacific Foundation of Canada (1999)). Or, second, to use asingle
measure of trade facilitation to estimate effects of trade facilitation on trade.

These | atter estimates suggest big gains from trade facilitation efforts. A 3
percent reduction in landed costs applied to intra-APEC merchandise trade, as might be
obtained by electronic documentation, reduces trade costs by US$60 hillion.! A 1
percent reduction in import prices for the industrial economies and the newly
industrializing economies of Korea, Chinese Taipel and Singapore, and a 2 percent
reduction for the other developing economies yields an increase in APEC merchandise
trade of 3.3 percent—meaning the elasticity of trade facilitation effortsto trade flowsis

! See Paperless Trading: Benefits to APEC (2001), page 18.




greater than 1.> Considering global estimates, a 1 percent reduction in the cost of
maritime and air transport services in the devel oping economies could increase global
GDP some US$7 hillion (1997 dollars). If trade facilitation is considered in a broader
sense to include an improvement in wholesale and retail trade services, an additional
USs$7 ka)illion could be gained by a 1 percent improvement in the productivity of that
sector.

Other authors consider more specific categories of trade facilitation effort or a
more limited country set. Hertel, Walmsley and Itakura (2001) find that greater standards
harmonization for e-business and automating customs procedures between Japan and
Singapore increase trade flows in overall between these economies as well as their trade
flows with the rest of the world. Hummels (2001) finds that each day saved in shipping
timein part due to afaster customs clearance is worth 0.5 percentage point reduction of
ad-valorem tariff. Freund and Weinhold (2000) find that a 10 percent increase in the
relative number of web hosts in one economy would have increased trade flows by one
percent in 1998 and 1999. Fink, Mattoo, and Neagu (2002) find that a 10 percent
decrease in the bilateral price of phone callsis associated with an 8 percent increasein
bilateral trade. Moenius (2000) finds that bilaterally shared and country-specific
standards on goods trade promotes trade. Otsuki, Wilson, and Sewadeh (2001a, 2001b)
find that 10 percent tighter food standards in the European Union would reduce African
exports of certain cereals, nuts, and dried foods by arange of 5 to 11 percent, depending
on the category.

WM O changes these approaches to estimating the effect of trade facilitation on
trade flows by constructing four different measures of trade facilitation and then
estimating the independent effects of these four on the trade flows among a broad group
of economiesin the Asia-Pacific. WMO use cross-country survey data on business and
policy climate in each APEC member to construct numerical measures of trade
facilitation for each APEC member for port efficiency, customs environment, regul atory
environment and e-business usage (a proxy for service-sector infrastructures important
for trade). They find that the elasticity of increased port efficiency of importing countries
islarger than the elasticity of improved customs environment or superior service-sector
infrastructures. A unilaterally-applied more stringent regulatory environment will reduce
an economy’ simports. In simulation, they find that for the APEC economics as a group,
improving port efficiency, customs environment and service-sector infrastructures
measures of the lagging economies half-way up to the APEC average for each trade
facilitation measures yields an increase in trade of some 20 percent. Although on average
the port efficiency indicator is the most important for trade facilitation, since each
economy has a unique set of indicators and pattern of trade, more detailed analysis of the
simulation results shows that for any particular member of APEC atrade facilitation
measure other than ports may be the best to target for capacity building to improve that
economy’ s trade.

2 Assessing APEC Trade Liberalization and Facilitation: 1999 Update, Economic Committee, September
1999, pagell.
3 See UNCTAD, E-Commerce and Development Report 2001, tables 8-11, page 33-36.




3. Datain This Study

3.1 Rationalefor These Indicatorsof Trade Facilitation

The first essential task in the quantitative analysis of trade facilitation isto
develop measures of trade facilitation. WM O present four distinct areas of focus that
meet policymakers' needs for specificity on how to approach trade facilitation efforts.
They are: (1) Port efficiency, (2) Customs Environment, (3) Own regulatory
environment, and (4) service-sector infrastructures.

‘Port efficiency’ is designed to measure the quality of infrastructure of maritime
and air ports. ‘Customs environment’ is designed to measure direct customs costs as well
as administrative transparency of customs and border crossings. ‘Regulatory
Environment’ is designed to measure the economy’ s approach to regulations. ‘ Service-
sector Infrastructures * is designed to measure the extent to which an economy has the
necessary domestic infrastructure (such as telecommunications, financial intermediaries,
and logistics firms) and is using networked information to improve efficiency and to
transform activities to enhance economic activity.”

Besides the observation that these categories match areas for policy-maker
attention, these trade facilitation measures also match several GATT articles and appear
inthelist of ‘ Singapore’ issues in the Doha Development Agenda, and therefore have
salience for WTO negotiations. The port efficiency measure has been constructed in
accordanceto GATT articleV (freedom of transit). This article says that freedom of
movement is to be assured for goods, which should be allowed to move via the most
convenient route, should be exempt from customs or transit duties, and should be free
from unnecessary delays or restrictions. Customs environment here consists of
components that have their basisin the GATT article VIII. GATT article VIl states that
in order to minimize impediments to trade due to customs procedures, fees charged by
customs officials must be limited to the approximate cost of customs services. Also,
there should not be substantial penalties for minor breaches of customs regulations such
asclerical errors. Regulatory environment issues are contained in GATT article X which
discusses “Publication and Administration of Trade Regulations.” This article comes
from the basic "transparency" obligation that requires prompt publication of laws and
regulations affecting imports and exports so that foreign governments and traders may
clearly understand them.

3.2 Constructing the Measures Used in this Study

This paper builds on the WM O methodology and categories of trade facilitation.
However, because this paper broadens the set of economies for analysisto 75, the cross-
country survey data on business and policy climate that are used to construct the four
indicators for each economy are somewhat different from the data used to construct the

*WMO used a different terminology- e-business usage- for this category.
® For further discussion of the relationship between domestic infrastructure and e-commerce, see Mann,
Eckert, and Knight.



indicatorsin WMO. Specifically, we drop data sources that have limited country
coverage (Clark, Dollar and Micco (2001) and Transparency International), but include
Kaufmann, Kraay and Zoido-Lobaton (2002) (henceforth KKZ) which has a wider
country coverage. Therefore, we rely on three sources--World Economic Forum Global
Competitiveness Report (henceforth GCR), IMD Lausanne, World Competitiveness

Y earbook 2000 (henceforth WCY), and KKZ. See the Appendix for a more complete
description of the sources and each of their methodology for collecting and preparing
data about an economy.

Because the survey scales of the sources differ, we must put all survey data from
the three sources on comparable basis. In contrast to WMO, we index each observation
of araw series (which is an observation representing an economy) to the maximum of all
the economies’ value for the raw series. WM O used the mean of all economiesas a
benchmark for each of the indexes. We use the maximum as a benchmark since this
easily indicates how far an economy’s performance is from the best practice economy
whose valueis 1.0.

There are two survey data inputs used to form each of the trade facilitation
measures. We use multiple survey inputs into each trade facilitation indicator to avoid
depending too heavily on any one survey gquestion or source.

The next step in creating the trade facilitation indictors involves collecting these
indexed inputs into the four specific trade facilitation indicators. A simple average of the
two indexed inputs is used for transparency of method, and also because there is no
specific argument (theoretical or statistical) to choose a different aggregation method.

=  “Port efficiency” for each economy J is the average of two indexed inputs from GCR:
o Port facilities and inland waterways
o Air transport

= “Customs environment” for each economy J is the average of two indexed inputs
from GCR:
o Hidden import barriers
o0 lrregular extra payments and bribes

= “Regulatory environment” for each economy J is constructed as the average of
indexed inputs from WCY and KK Z:
0 Transparency of government policy is satisfactory (WCY))
o Control of Corruption (KKZ)

= “Service-sector infrastructures’ for each economy Jis from GCR:
0 Speed and cost of internet access
o Effect of internet on business



Within each of the trade facilitation categories, the correlation of the inputs that
go into the final index are high, but less than one suggesting robustness of the
methodology of using more than one survey indicator to construct the indicator and
raising confidence that the indicator is correctly ng each economy on that
particular indicator of trade facilitation. Correlation coefficients of the inputsto the
indicators are 0.802, 0.820, 0.696, and 0.658 for categories of Port Efficiency, Customs
Environment, Regulatory Environment and Service-sector Infrastructures, respectively.

Table 1 and Figures 1 to 4 (one for each trade facilitation indicator) report
information about these indicators. Table 1 shows, for each input aswell as for the trade
facilitation indicator, the mean, standard deviation, and minimum value along with
economies of best and ‘worst’ practice. For ‘best practice’ Singapore and Finland stand
out. ‘Worst’ practice iswell distributed among many economies and regions of the
world. The Figures show the indexed inputs for regional groups of economies for each
specific trade facilitation indicator. Each indexed input is represented by a horizontal
bar. Thelonger the bar extends to the right toward the maximum of 1.0, the higher
ranked the region isin the category of trade facilitation. A vertical lineisdrawn at the
average value. If abar extends beyond the average for the particular trade facilitation
measure, that indexed input for that region represents a condition superior to the average
for al economies. For example, Figure 1 showsthat OECD, Middle East and North
Africa (MENA)® and East Asiaregions are above the global average in terms of the two
indexed inputs for port efficiency.

3.2 Trade Flows and Other Variables

We use bilateral trade flow data available at the Commodity and Trade Database
(COMTRADE) of the United Nations Statistics Division, for 2000 and 2001. We focus
our attention on trade in manufactured goods, defined as commaodities in categories5to 8
in SITC 1 digit industry except those in category 68 (non-ferrous metals). Our trade flow
data aggregate the trade flows over the manufactured goods for a given importer-exporter
pair.

Our tariff data were derived from the Trade Analysis and Information System
(TRAINS) of the United Nations Conference on Trade and Development (UNCTAD).
We use the weighted average of applied tariff rates for the manufactured goods in 2000
and 2001 under the above definition where bilateral trade values corresponding each
tariff line are used as the weight.

The data on Gross National Product (GNP) and per capita GNP were derived for years
2000 and 2001 from the World Development Indicators published by the World Bank.

® Data are available only for Egypt, Jordan, and Israel.
7 Standard International Trade Classification. Revision 1 is used for our definition.



4. The Econometric Model and Results

4.1 An Aside on the Gravity Model

The gravity model of international trade flows, which we use, isa common
approach to modeling bilateral trade flows. It isenjoying aresurgence of interest given
its natural kinship with current interests in the relationship between geography and trade
The standard gravity formulation includes GDP, distance, population, GDP per capita (to
account for intra-industry trade effects that may be associated with economies of similar
incomes but varied tastes), regiona trade arrangements, and language/ethnic similarities.
To this basic formulation, we will add tariffs as well as the trade facilitation indicators, as
described further below.

However, there are serious questions as to the theoretical validity of the gravity
model formulation. Some studies attempt to add additional structural elements to the
gravity model to better reflect real world observations. These mainly concern the
heterogeneity of traded goods in quality and price by origin, and price differentials
associated with border and transportation costs. Anderson (1979) develops a gravity
model in line with a general equilibrium framework. He incorporatesinto a gravity
model consumers’ preferences over goods that are differentiated by region of origin,
assuming the constant elasticity of substitution (CES) structure on consumers
preferences. Anderson and von Wincoop (2003) additionally introduce the border costs
as premiums on the export prices. Balistreri and Hillberry (2001) extend the results of
the Anderson and von Wincoop’ s gravity model to estimate the transport and border costs
separately by distinguishing consumers’ and producers’ price indices.

4.2 Our Gravity Model Specification

Using a standard gravity model as reviewed above, the basic structure of our
specific gravity equation is the following:

In(Vy') = biIn(100+ TARIFFy' + by INPE; + banRE; + banS;y + bsInPE; + bgInCE; +
b/AnREl, + bginSl; + ben(GNP,") +bon(GNP;) + biin(GNPPCY)+ bin(GNPPC,) +
b13N(DIST )+ b14Dapy + 015 Dasean + b1sDnarta + D17 Diaia + bigs Daunz + D19 Dvercosur
+ DooDey + b21Deng + B22Dere + D23Dspn + 24 Dars + b2s Denn + b2s Demn + 27 Deor
+ bpg Drus + bog Daooo + £, (1)

where | and J stand for the importer and exporter respectively, and t denotes trading years
(t=2000, 2001). Parameter b’'s are coefficients. Theterme, " isthe error term, assumed

to be normally distributed with mean zero. The value of manufactures exports from
economy J to | isdenoted as Vy (so exporter to importer) The term TARIFF; denotes
applied tariff rate in the percent ad valorem term that is specific to the trading partners|
and J and year t. Theinclusion of the tariff variableis useful for reducing omitted
variable biases. It is particularly important for some nations since unlike the EU whose



tariff policies are harmonized, applied tariff rates generally vary across most other
economies and possibly across their exporting partners.

The terms PE;, RE; and S ; denote exporting country J' s indicators of port
efficiency, regulatory environment, and service-sector infrastructures. Similarly PE;,
RE, and 9, stand for the same trade facilitation measures in the importing country. For
the importing country we include one additional measurei.e. * Customs Environment’ or
CE;. We use ‘Customs Environment’ only for the importers sincein bilateral trade
customsis more relevant as a factor affecting imports than exports.

This set of trade facilitation variablesis different than in WMO. There, we
included only PE,;, RE; S, ,and CE, That is, for economy | we considered only the
effect on imports of unilateral trade facilitation. Economy 1’'s exports improved
indirectly when its trading partners improved their trade facilitation efforts. Inthis
formulation, we take explicit account of the fact that economy J' s exports (aswell asits
imports) will improve through its own trade facilitation efforts.

The term GNP denotes gross national product and GNPPC denotes per capita
GNP, where both are expressed in 1995 US dollar terms. Geographical distance between
capital cities | and J is denoted as DIST,;. Dummy variables are included to capture the
effect of preferentia trade arrangements, language similarity and adjacency. The trade
arrangements dummies include NAFTA (Dnarta), ASEAN (Dasean), LAIA (Diaa),
AUNZ (Daunz), MERCOSUR(Dwvercosur) and EU (Dey). The language dummies
include English (Deng), French(Derc), Spanish(Dspn), Arabic(Dars), Chinese (Dcun),
German(Deawn), Portuguese (Dpor) and Russian (Drys). The adjacency dummy Dap;
takes the value of oneif economy | is adjacent to economy J and zero otherwise.
Additionally adummy for year 2000 is included in the model to control for time-specific
shocks.

Table 2 shows the simple correlations among the included variables. All four
trade facilitation variables are rather highly correlated with each other and rather highly
correlated with per capitaincome of theimporter. Thisisto be expected, first because
the trade facilitation indicators are different facets of overall trade facilitation and second
because some of the elements of trade facilitation (administrative transparency, available
resources to build quality ports, and so on) are more prevalent in higher income
€conomies.

These relatively high correlations between trade facilitation and income and the
use of asingle-year observation for the construction of the trade-facilitation indicators in
Cross-section regression analysis points to the potentially ambiguous causal relationship
between trade facilitation and trade. We cannot exclude the possibility that greater
bilateral trade will lead to higher values of trade facilitation measures rather than the
postul ated reverse relationship as estimated. Port efficiency, customs environment and
service-sector infrastructures may improve with an economy’s import and export flows
and the estimated coefficients for these variables would be biased upwards if this
endogeneity is present. A logical approach to the endogeneity problemis (1) to employ



instrumental variables for the trade facilitation variables so the error term does not
correlate with trade facilitation measures, and/or (2) to extend the trade facilitation datato
amultiple year series and to use time-lagged measures of trade facilitation as explanatory
variables. Given the very large number of economies, finding good instrumentsis
difficult, and data are lacking. The question was investigated in more depth in WMO
using the smaller and more data rich APEC sample, yielding weak evidence that
endogeneity was not too large an issue.

4.3 Regression Results

The approach used hereto construct a set of distinct trade facilitation indicators
and deploy them in a gravity model of trade is generally successful. Table 3 displays
regression results. The model was run using an ordinary least squares (OLS). Whereas
WMO used afixed-effects model, here the economy’ s trade facilitation measures as an
exporter captures the systematic variation of trade flow across exporting countries. The
coefficients for the four trade facilitation measures are statistically significant and the
estimated coefficients differ for the different trade facilitation indicators. From a policy
perspective, these differences in estimated elasticities of trade flows with respect to trade
facilitation indicator implies that different approaches to trade facilitation will
differentially affect trade of individual economies and of all economiesin the sample as
whole.

Before considering the trade facilitation indicators, it is worthwhile to consider
the one additional variable added here: tariffs. Higher tariffs have a significant and
negative effect (with —1.2 coefficient) on trade, as expected. The coefficient on tariffsis
similar to that of distance. These figures are useful benchmarks against which to
compare the coefficients on the trade facilitation indicators. In the ad valorem terms, the
elasticity of tariff is—1.1 at the global average level of tariff rates - i.e. 1% reduction in ad
valorem tariff from the global average (from 8.5% to 7.5%) will increase the trade flow
by 1.1% and a 1% reduction in distance (80 kilometers from the global average) would
yield a1.3% increase in trade flow.

‘Port Efficiency’ of both the importer and the exporter is positively associated
with trade; that is, an improvement in the indicator toward best practice is associated with
anincreasein trade flows. Comparing the effect of port efficiency on imports vs.
exports, we note that the coefficient is higher for exporters than importer, which implies
that global trade flows get a bigger boost when the exporters' port efficiency improves.
So for economies and regions that are well below the global best practice, such as Bolivia
and Slovak Republic (from Table 1) have great potential for improvement in terms of
port efficiency. Moreover, the range of performance on this measure of trade facilitation
isthe largest among the trade facilitation indicators (again see Table 1). So, the
opportunities for increased trade from improvements in this measure of trade facilitation
could be quite large.

‘Customs environment’ also has a significantly positive effect on trade of the
importing country with an elasticity of 0.47, which is larger than that for tariffs.

10



Although the two metrics are different (ad valorem for tariffs and survey indicator for
customs), the difference in elasticity presents support for the attention to thisasa
‘Singapore’ issue. Trade facilitation is a possible avenue for reducing the cost of imports
through customs improvements even as tariffs remain where they are.

Improving the * Regulatory environment’ of the importer and exporter has a
positive and significant association with trade with coefficients of 0.28 and 0.62,
respectively. Aswith ports, the magnitude of the coefficient islarger for the exporter
than for the importer. The sign of the coefficient for ‘regulatory environment’ of
importer isreversed from that in WMO. In contrast that that paper, the survey inputs
used to construct ‘regulatory environment’ indicator in this analysis are more
unambiguously trade-promoting. Regulatory transparency and control of corruption (the
two inputs) reduce unnecessary information costs of trading and reduce barriersto private
business.

Improving indicators of ‘ Service-sector Infrastructures’ are positive and
significantly associated with trade among the studied economies. Similar to port
efficiency and regulatory environment, service-sector infrastructures have a more
significant positive effect on the exporters and fro importers. The elasticity of the
exporters’ service-sector infrastructures is the highest among all trade facilitation
measures (1.94). This high elasticity should come as no surprise since the role of the
services-sectorsin trade facilitation isimportant.®

It is notable that, for all the trade facilitation indicators that are paired (that is, are
estimated for both exporters and importers), the coefficient for exporters exceeds that for
importers. There are several reasons why this might be the case. First, in the sample of
economies, there are 30 developed economies (‘ north’) and 45 developing economies
(“south’). Thus, the sample is weighted toward devel oping economies where the elasticity
of improvement in trade facilitation indicators is likely to be higher than for the
devel oped economies whose trade facilitation indicators are already high. Second, the
pattern of trade in general is south-north (even if the value of trade north-north is larger).
So, the estimated coefficients would tend to pick up the higher easticity of trade from the
south to the north.

To further investigate thisissue, as well as to shed light on the potential for
capacity building in the area of trade facilitation in the south, we examined the gravity
model using severa sub-sets of the 75 economy trading group. Specifically, were-
estimated the gravity model on south-to-north trade and on south-to-south trade. Table 4
presents the results for the trade facilitation indicators for two sub-panels. Also repeated
in the table for convenience are the values of the coefficients from the full panel.

8 Other research investigates the relative magnitude of service sector liberalization compared to
manufactures and agricultural liberalization in the context of the Uruguay round and the Doha Agenda.
Several researchers conclude that liberalization of servicestrade would yield at least aslarge anincrease in
GDP than does liberalization of manufactures trade, and much larger than liberalization of agriculture
trade. See the discussion and sourcesin Mann, Rosen and APEC (2001, 2002), pages 33-35.
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Comparing across the three panels several points emerge. In the south-to-north
panel, many of the variables added to the gravity model for the north (as importer) are not
significant -- tariffs, port efficiency, the customs environment, and (nearly) the regulatory
environment. The lack of significance on tariffs suggests that tariffs are not a major
impediment to south-to-north trade. The fact that the trade facilitation indicators are
nearer to global best in the north means that the other variables in the gravity model (such
as GDP) dominate in estimation. On the other hand, the service-sector infrastructures
indicator has a higher coefficient than in the full sample for both importer and exporter,
corroborating work cited earlier on the benefits of more web-hosts and lower
telecommunications costs for trade. The high coefficient on regulatory environment in
the exporting country (south) supports capacity building in this areain the south.

Second, compare the south-to-south panel with the other two samples. Tariffsare
once again significant, suggesting that south-to-south trade is more affected by tariffs
than is south-to-north trade. Regulatory environment appears to be very important for
both directions of trade. Looking at al the indicators, the coefficient estimated on the
exporter islarger than the full sample and larger than for the importer in the restricted
sample, suggesting arole for trade facilitation capacity building in export promotion in
the south.

Finally, given the juxtaposition in the Doha Agenda of tariff negotiations and
Singapore trade facilitation issues, it is interesting to apply the regression results to the
guestion of tariffsvs. trade facilitation. The data used in the estimation indicates an
average 8.5 percent tariff rate. Figure 5 suggests that there a complete tariff elimination
would be associated with an increase in trade flow equivalent to a 15.6% (or 5.2%)
improvement in port efficiency by importer (or exporter) or a 10.2% improvement in
customs environment by the importer or an increase in indicator of service-sector
infrastructures by 6.6% (importer) or 2.5%(exporter). Interms of regulatory environment
the same trade gains from a complete tariff cut is equivalent to 17.0 % (7.8%)
improvement of regulatory environment by importer (exporter).

5. Potential Benefits From Trade Facilitation: Simulation Results
5.1 Simulation Design and Aggr egate Results

The gravity model approach allows usto consider how much trade among the 75
economies might be increased under various scenarios of “improved” trade facilitation
and/or tariff reduction. We will examine scenarios that focus on improved port
efficiency, improved customs environment, improved service-sector infrastructures, and
regulatory environment. Our objective in the smulationsisto help inform policymakers
on which specific trade facilitation initiatives might have the greatest potential to increase
trade and economic well-being.

We follow the simulation strategy presented in WMO which uses aformulato
effectively design aunigue program of reform for each economy in the sample. The

12



formula brings the below-average economies in the group half-way to the average for the
entire set of economies. We focus on the bel ow-average economy on the grounds that
donor attention and capacity building efforts should be extended to this group. It isnot
that the economy with the best practice should not try to do better; it isjust that limited
multilateral resources are not best utilized there.

We choose an improvement of half-way to the average because there are limited
devel opment resources and improvements take time. Dramatic improvements are
possible, but it is not realistic to presume a scenario whereby all economies in the sample
are assumed to achieve best practice as measured by the nation with the highest score on
aparticular measure of trade facilitation. Since each economy has a specific value for
each trade facilitation indicator, each economy that is below-average on that indicator
will improve by a different amount so as to get half-way to average. Our simulation
approach acknowledges the differential potential for improvement revealed by Table 1.
This approach contrasts with the here-to-fore standard approach to simulation design
where all economies improve trade facilitation measures by a given percentage, such as
when trade costs are ‘ shocked' by, say, 1 percent in a CGE model.

Therefore, the economies for which we will simulate an improvement in trade
facilitation will differ by the trade facilitation indicator. However, because trade
facilitation links exporters and importers, all economies enjoy an increase in trade among
each other even when only some have an improvement in their trade facilitation indicator.
Having the coefficients for both importer’ s and exporter’ s trade facilitation measures
enables us to simulate the change in trade flow from different perspectives: the economy
itself and the group as awhole. Figure 6 shows the various pieces of the simulation.

From the standpoint of a specific economy, improvement, say, in port efficiency
should increase both its own imports and exports. The same can be expected for
regulatory environment, and service-sector infrastructures, as well as customs on the
import side. But, an economy will export more not only from its own reforms, but
because of reforms undertaken by its trading partners asimporters. Thus export gains are
the sum of the simulated effect on exports of unilateral reform and of import reforms
undertaken by the economy’ s trading partners. On the import side, an economy’ simports
increase first on account of its unilateral import reforms, and secondarily on account of
the reforms undertaken by its trading partners as exporters. Examining the relative gains
to trade from unilateral reforms as compared to partner’ s reforms, and on exports vs.
imports, and across trade facilitation indicators offers three dimensions of potential
insight to policymakers, donors, and the private sector.

Table 5 summarizes the results for the simulations and presents the results for the
studied 75 economies as awhole. In total, the collection of simulations on the four trade
facilitation indicators yields an increase in trade among the 75 economies worth about
$377 billion dollars, representing an increase of about 9.7 percent in total trade among
these economies. About $107 billion of the total gain comes from the improvement in
port efficiency and about $33 billion emanates from the improvement in customs
environment. The gain from the improvement in regulatory environment is $83 billion.
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The largest gain comes from the improvement in service-sector infrastructures ($154
billion), which is consistent with the broad concept of services infrastructure that this
variable is designed to capture.

Table 6 summarizes the change in trade flow by region, by trade facilitation
indicators, and by own vs. trading partners’ reforms. All this detail can be combined in
several waysto give different perspectives on which regions gain the most and why. One
cut, exports and imports by region and by trade facilitation indicator, is shown in Figures
7 and 8. Figure 9 show increases in exports from domestic and partner reforms by region
and by trade facilitation indicator.

5.2 Exportsand Imports by Region

The first perspective on the detail is which region gains the most from what kinds
of trade facilitation improvement and as an exporter or importer, and whether through
own or trading partner reforms (as defined in Figure 6). To summarize: In al of these
scenarios, the gains from own reforms are much larger, whether asimporter or exporter,
and the gains as an exporter from own reforms are dramatic. With respect to regions, the
largest gainers (in percentage terms) are generally South Asia and East-Europe and
Central Asia, which Latin American and Caribbean not far behind in terms of potential
increases. In contrast, and on account of their relatively lower integration in global trade,
Middle-East and North Africa and Sub-Saharan Africa do not see much of improvement
in their trade experience, either as exporters or importers. The results for Middle-East
and North Africaand for Sub-Saharan Africa must be viewed with caution as the number
of economies with data from these two regionsis quite limited.’

Considering Port efficiency, South Asia gains the most as an exporter (12.1 %
increase in trade) followed by East Europe and Central Asia (ECA) (9.5%). The bulk of
South Asia gains come from increased exports due to its own improvements (11.5%) as
opposed to only 0.4% export gain due to its importing partners’ improvement in port
efficiency. South Asia's percentage gain is the highest because the region’s average port
efficiency isthe lowest of all theregions. The ‘half-way to the average’ scenario will
consequently lead to a significant improvement in port efficiency in South Asia, which
will have alarge export promotion effect in the region. An examination of the detail
from the simulation finds that in the South Asia region, Bangladesh accrues the highest
percentage gain (32.5 %) whereas India has the maximum gain in dollar amount ($2.3
billion). A similar pattern occursin ECA region, with the export gains from its own
improvements at 8.7% versus only 0.8% increase in exports due to improvement in ports
by itsimporting partners. Inthe ECA region the highest export gain is attained by
Hungary in the amount of $3.0 billion (13.4 % change) and Slovak Republic gains the
most in terms of percentage (28.8 % or $2.4 billion gain).

® The countries from MENA are Egypt, Jordan, and Israel. For SSA, data are available only for Mauritius,
Nigeria, and South Africa
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Examining the importer’s side (as defined in Figure 6), regiona variation in trade
gainsin percentage is much smaller for imports than exports. Four out of the seven
regions will have an increase of more than 4 percent. The ECA obtains the highest
import gain (4.9 %) followed by South Asia (4.5 %). ECA has an increase in imports of
3.1% from improving its own ports, and an additional 1.8% increase in imports from its
exporting partners’ improvement in their port efficiency. For South Asiathese
percentages are slightly lower: the gains from the partners improvement (1.4 %) isless
than from own improvement (3.1 %). Asan example of the economy detail from these
simulation, in ECA the largest increase in imports from own and partners' reforms turns
out to be Hungary and Slovak Republic. Hungary in terms of dollar amount ($1.5
billion) and Slovak Republic in terms of percentage (12.3 %). In South Asia, India
obtains the largest import gain in dollar amount ($0.79 billion) and Sri Lanka attains the
maximum percentage gain (5.7 %). Thus, improvement in port efficiency isfound to
provide an economy adual benefit by promoting both imports and exports.

Considering customs environment, all the regions increase exports from the
improvements in customs of the trading partners. Thisindicator isagood place to show
the value of examining the simulation results from the standpoint of exporters or
importers and at both regional and economy detail. In principle, as exporters, economies
gain when their partner’s engage in reforms. But, the simulations suggest that the
increase in trade coming from the improvement in the economy’s own customs
environment exceeds the increase in trade when the improvement in customsis by the
exporters. At least thisis true when looking at the regions. Careful analysis of the
economy detail (where the individual nature of an economy’ s trading pattern is crucial
for the simulations) could find a more nuanced resullt.

For example, as exporters, somewhat larger gains are enjoyed by Latin American
and Caribbean (LAC) and East Europe and Central Asia (ECA), where both regions
increase exports by 0.9%. Interms of economy detail, in the ECA region Russiagains
the most with an amount of $0.37 billion (2.2%) whereas Ukraine would have the highest
percentage gain (4.5%). Inthe LAC region Brazil has the highest amount of export gain
with $0.53 billion export gain whereas Panama would enjoy the highest export gain in
term of percentage increase (5.1%).

Asimporters, the increase in trade from own reforms as importers is more than
double that for partner’s reforms. South Asia accrues the highest percentage gain (5.8%).
India gains in the amount of $0.98 billion (5.4%) and Sri Lanka gains by 16.9 % with the
amount of $0.25 billion. In South Asiaonly Indiaand Sri Lankaturn out to be gainers
while no data is available for Bangladesh.

Considering service-sector infrastructures, the regional pattern is similar to that of
ports, as is the source of the distribution of the gains. From the standpoint as exporter,
South Asia gains the most (20.0%), with the largest export gain by percentage accrued
by Bangladesh (30.6%) and India gets the maximum gain in dollar amount ($5.4 billion
of exports. East Europe and Central Asia obtains 13.5% export gain from improvement
in service-sector infrastructures half-way up to the average. In the ECA region the largest
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export gain goes to Russia ($6.3 billion or 37%) from the improvement of service-sector
infrastructures. Asin the case of ports, the lion’s share of the gains come from
economy’ s own improvements, rather than improvements by their trading partners.
South Asia gains 0.7% from the improvement of service-sector infrastructures by its
trading partners whereas from its own improvement of service-sector infrastructures the
export gain for South Asiais 19.2%.

If we look at the importers experience, we find the same picture. South Asia
gaining the most as importers (9.3%) followed by East Europe and Central Asia (ECA)
(7.7%). Again in both regions gains are realized from improvement in service-sector
infrastructures in trading partners but relatively more imports arrive as a consegquence of
own improvements. In South Asia India gains the most asimporter ($1.7 billion or
9.6%). Inthe ECA region, Russia has the highest import gain ($3.2 billion or 16.9%).

Finally, considering the regulatory environment there is some change in the
regional pattern, but not in the source of the gains. Examining first the perspective as
exporters, an improved regul atory environment leads to a 7.4% and 6.1% export gains for
South Asiaand LAC, respectively, India contributes most to the South Asia s gains ($2.4
billion) and Mexico contributes most to LAC’s gains ($2.9 billion). Just asfor the other
trade facilitation measures, however, the source of the exports gain is predominantly on
account of improvements in the exporter’ s own regulatory environment, rather than a
change in the environment of its trading partners.

In the experience of importers, South Asiaisthe largest gainer in percentage
(4.8%), followed by the ECA region (4.0%). In South Asia, Indiaisthe largest gainer in
the amount and percentage ($0.93 billion (5.2%)). Inthe ECA region, Turkey isthe
largest gainer in the amount- $1.7 billion (6%), while Russia gains the largest in the
percentage (6.5%). As before, the source of the gains comes from own reforms, although
the differences are less dramatic. For example, in the case of South Asia, 3.3 % of the
gain comes from own reforms and 1.5% from reforms by trading partners.

The simulation result of the regulatory environment scenario is particularly
sensitive due to the large positive coefficient of trade flow with respect to exporter’s
regulatory environment. The simulation result therefore should be viewed with care.

In overall, from improvement in all trade facilitation measures the highest export
gain is attained by South Asia (40.3%) followed by the ECA region (30.0%). High gains
for South Asia emanates from high export gains due to improvement in port efficiency,
and service-sector infrastructures. Likewise, the ECA region gainsin its exports mainly
from reformsin port efficiency and service-sector infrastructures. In both cases, the
gains come principally on account of their own improvements, rather than the
improvements by trading partners. In South Asiaregion India has the highest dollar
amount gain ($10.4 billion) and Bangladesh obtains the maximum percentage gain
(68.3%). In the LAC region Mexico accrues an export gain in the amount of $17.3 billion
i.e. the highest in the region and Paraguay realizes again of 74.8%. Mexico and
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Paraguay’ s high gains again come from the improvement in ports and service-sector
infrastructures.

Looking globally, the highest export gain among all the economies due to the
combined improvement of all trade facilitation measuresis attained by Chinaand itisin
the amount of $120.7 billion. However, East Asia region where China belongs to does
not stand out in terms of export gains since the other economies in that region do not
enjoy large export gains because many of the East Asian economies rank rather highly in
terms of the trade facilitation indicators already and therefore and not ‘reforming’ very
much in these simulations.

In the global picture asimporters, South Asiais the biggest gainer (24.4%)
followed by the ECA region (19.8%). In South Asiaregion, India gains the most,
accruing $4.4 billion or 24.5%. India gainsin large amount as importer due the
improvement in all the trade facilitation measures. 1n the ECA region, the big winner is
Russia gaining a high amount from improvement in service-sector infrastructures.

Finally, it is worthwhile to mention the results for the OECD economies, since it
further emphasi zes the importance of the reforms by the devel oping economies
themselves. The simulations show that the OECD economies increase their imports
when the devel oping economies improve their trade facilitation measures. Whereas the
percentage increase in OECD trade as an importer (at 6.9%) is not particularly dramatic
among regional groups, because the level of OECD trade is much larger than any other
regional group’strade (at $2761 billion it represents about three-quarter of the tradein
the sample) the dollar value of gainsis huge. It isworthwhile for developing economies
toinvest in their own trade facilitation because the increase in devel oping economy
export will occur through the increased ability to export to the OECD market. The export
gainswill particularly accrue to the economies which have a drastic reform and those
which are net exporters of manufacturing goods.

Does this observation regarding the magnitude of the OECD market mean that
south-to-south trade facilitation efforts or regional integration efforts should be
abandoned? No. The south-to-south sample discussed earlier shows the importance of
improvements in trade facilitation efforts in the south, and suggests that the elasticity of
trade facilitation efforts south-to-south could be quite large.

5.3 Domestic and Partner’s | mprovements

The relative importance of own reformsis further confirmed by Figure 9. The
figureillustrates the simulated change in the sum of imports and exports by region from
domestic reforms (left panel) and partners’ reform (right panel) in trade facilitation.
Comparing across trade facilitation areas, the relative importance of domestic trade
facilitation measures differs significantly. The largest increase in trade come from
service-sector infrastructures and port efficiency. However, these domestic reforms are
consistent with the benefits to come from partner’ sreforms. So, the priority areas for
domestic reform within an individual region are the same as those in the scenario of
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global or collective movement to raise capacity. This has relevance from the standpoint
of consistency between objectives of the Doha Agenda and other regional or bilateral
negotiations. Finally, thisfigure also indicates that the gains to devel oping economies
will be much greater than those to the (high income) OECD economies, thisis because
the developed economies in the OECD region are collectively much closer to best
practice across all the indicators examined.

Importantly from the standpoint of balance of payments concerns, for most
devel oping economies domestic reforms will yield more exports than imports -- with a
significant part of the gains resulting from the increased access to OECD markets. This
focus on domestic reforms is somewhat different from the ‘ request-offer’ procedure
common in trade negotiations. As the exceptions, Africaand Middle East regions will
have relatively small export gains compared to import gains - implying that they do not
benefit from the increased access to OECD markets as much. The results suggest that
trade facilitation reform should be implemented with particular care in these regions
when the economies’ major objective of the reform is export promotion and there are
bal ance-of-payments concerns.

Finally, in considering the specific nature of capacity building, it iscritical go to
the economy-level detail. The panels of Figure 10 show, for example, that Guatemala
has a great potential for trade gains from its domestic reform in service-sector
infrastructure. In contrast, for Indonesia, the gains from regulatory reform dominate
those associated with the enhancement of service-sector infrastructure. Finaly, in
Nigeria, the reform in its customs system could have the most valuable outcome. Across
all the economies considered, domestic reform will have much larger impact on total
trade (imports plus exports).

6. Conclusions and Approach to Capacity Building Design

The analysisin this paper builds on the method devel oped in Wilson, Mann and
Otsuki (2003). Four indicators of trade facilitation are developed: port efficiency,
customs environment, regulatory environment, and e-commerce use by business (as a
proxy for service sector infrastructures). These indicators are implemented in a gravity
model of trade. Simulations are designed that take account of the differential character of
trade facilitation in each economy as measured by each of the four categories. Using this
set of indicators, modeling approach, and simulation design offers policymakers more
information about what type of trade facilitation efforts might provide the largest gainsin
terms of increasing trade flow.

The improvements to this paper include broadening the economy set to 75
economies. In addition, a better measure of regulatory environment was constructed that
is less ambiguous in interpretation on its impact on trade.

A particularly crucia improvement in this paper is to consider the effect on
bilateral trade flow of trade facilitation reform both from the standpoint of the reforming
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economy’ s exports and itsimports. In the earlier paper, an economy gained in exports on
account of the improvementsto its trading partner’ s trade facilitation efforts. In this new
specification, an economy can increase its exports unilaterally through trade facilitation
efforts. Thiswill provideinformation that is useful if an economy looks to trade
facilitation reforms as a strategy of export promotion.

Thetotal gain in trade flow in manufacturing goods from trade facilitation
improvementsin all the four areas are estimated to be $377 hillion; all regionsgain in
imports and exports. Most regions gain more in terms of exports than importsin large
part through increasing exports to the OECD market. The most important ingredient in
getting these gains, particularly to the OECD market, is the economy’s own trade
facilitation efforts. Interms of regional analysis, South Asia has the great potential for
both export and import growth, with export gains greater than import gains. In contrast
economies in Africaand Middle East will have relatively small export gains compared to
import gains, because they are less integrated into global trade in manufactures, and have
less overall access to the OECD market. (The number of economies from these regions
in the sample are also small, so the results for these regions must be viewed with
caution.)

The results also shed light on the GATT articles, Doha Development Agenda, and
on the Singapore issues. Compliance with GATT ArticleV (freedom of transit) as
proxied by the ‘port efficiency’ indicator, and with Article V111 (fees and formalities
connected with importation and exportation), as proxied by the * customs environment’
indicator would yield a $107 billion and a $33 billion increase in manufacturing trade,
respectively. Compliance with GATT X (publication and administration of trade
regulations), as proxied by the ‘regulatory environment’ indicator will yield an $83
billion increase in trade flow. Finally, with respect to services negotiations,
improvements in service-sector infrastructures could yield $154 billion increase in trade.
These results should shed light on discussions at the WTO.

Finally, economy specific detail from these simulation, in conjunction with case
study and economy-specific knowledge could help inform and design capacity building
in support to trade. For example, Lane (2001) suggests that the Latin Americaregion has
been lagging behind in terms of customs environment. Our results confirm that LAC
could gain from attention to customs. A case study from Peru showed that manual and
paperwork-intensive systems resulted in along clearance time for customs and limited
transparency. But, Peruvian customs reforms achieved remarkable gainsin compliance,
cost, and trade facilitation. So, case study, plus simulation detail, plus economy-specific
analysis could help other economies follow Peru’s lead in reforms. Similarly, the
analysisin this paper indicates that South Asia has a big scope for trade promotion from
trade facilitation reform. In Bangladesh, a customs modernization program is helping to
eradicate the corruption and inefficiency in fee correction. Rapid clearance for exports
and their imported inputs, increased automation, efficient risk management system and
staff training are working to achieve this goal (World Bank, 1999). Our results point not
just to a need to focus on customs, but more broadly to address ports, regulatory
environment, and particularly, the domestic services infrastructures that support
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economic activity and trade. Further compilation of case study in these areas would
assist in capacity building efforts.

In conclusion, the results from this paper suggests that the scope and benefit from
unilateral trade facilitation reforms are very large and that the gains fall
disproportionately on exports. Combining the economy detail from these simulations
with case study analysis of specific reform efforts and the specifics of an economy’s trade
facilitation challenges can triangulate on a design strategy for capacity building to
increase trade and economic well-being
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Data Appendix

Data come from the World Economic Forum, Global Competitiveness Report, 2001-02
(GCR), IMD Lausanne, World Competitiveness Y earbook 2000 (WCY), and Kaufmann,
Kraay and Zoido-Lobaton (2002) (KKZ). All survey datain GCR comes from the World
Economic Forum’s Executive Opinion Survey. A total of 4022 firms were surveyed. “In
order to provide the basis for a comparative assessment on a global basis, it is essentia
that we interview a sufficient number of senior business leadersin individual economies
and that the sample in each economy is not biased in favor of any particular business
group. We have taken a number of steps to ensure this. First, we have asked each of our
partner institutes, the organizations that administer the surveys in each economy, to start
with acomprehensive register of firms. From this, they were asked to choose a sample
whose distribution across economic sectors was proportional to the distribution of the
economy’ s labor force across sectors, excluding agriculture. They were then asked to
choose firms randomly within these broad sectors (for example, by choosing firms at
regular intervals from an aphabetic list), and to pursue face-to-face interviews, following
up for clarifications where necessary. The employment distribution was taken from data
in the 1998 Yearbook of Labour Statistics of the International Labour Office. The
respondents to the survey are typically a company’s CEO or a member of its senior
management.”

The WCY uses a 115 question survey sent to executives in top and middle management
of firmsin all 49 economies of the WCY. The sample size of each economy is
proportional to GDP, and firms "normally have an international dimension." The firms
are selected to be a cross section of manufacturing, service, and primary industries.
There were 3532 responses to the Survey.

KKZ (2002) updates the data on governance that were developed in Kaufmann, Kraay
and Zoido-Lobaton (1999) “Governance Matters.” The database contain more than 300
governance indicators for 175 economies compiled from a variety of sourcesin
2000/2001. Six aggregate indicators are constructed corresponding to six basic
governance concepts.

Voice and Accountability, Political Stability, Government Effectiveness, Regul atory
Quality, Rule of Law and Control of Corruption.

The various raw data series were chosen because of their relevance to the four
concepts of trade facilitation.

= Port efficiency” for each economy J is the average of two indexed inputs (all GCRY):
o Port facilities and inland waterways are :(1=underdevel oped, 7=as devel oped
as the world's best, GCR)
o Airtransport is :(1=infrequent and inefficient, 7=as extensive and efficient as
the world's best, GCR)

= “Customs environment” for each economy J is the average of two indexed inputs (all
GCR):
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0 Hidden import barriers other than published tariffs and quotas
o lrregular extra payments or bribes connected with import and export permits

“Regulatory environment” for each economy J is constructed as the average of four
indexed inputs:

o Transparency of government policy is satisfactory (WCY)

0 Control of Corruption (KKZ)

“Service-sector infrastructures’ for each economy J is as the average of three indexed
inputs (all GCR):
0 Speed and cost of internet access are: (1=slow and expensive, 7=fast and
cheap)
o Internet contribution to reduce inventory costsis: (1=no improvement, 7=huge
improvement)
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Table 1: Summary Statisticsfor Values of Trade Facilitation Indicators

Std. Min. Max.
Category I ndexed inputs SOUI CE Mean |Dev. |Min Importer  [Max | Importer
Port Efficiency Ports Facilities GCR .636| .189| .261 Bolivia 1.000| Singapore
Slovak
JAir Transport GCR .710| .166| .229| Republic |1.000| Singapore
Aggregate Index .673| .169| .345 Bolivia 1.000{ Singapore
Customs Envir onment|Hidden Import Barriers GCR .702| .167| .368| Paraguay [1.000| Finland
Bribery GCR .689| .175| .343| Bangladesh [1.000| Iceland
Aggregate Index .695| .163| .384| Paraguay 1.006 Finland
Regulatory [Transparency of Government
Environment Policies WCY .619| .205| .089| Argentina |1.000| Finland
Control of Corruption KKZ .746| .140| .530| South Africa |1.000| Finland
Aggregate Index .689| .139| .353] Venezuela [1.000{ Finland
Ser vice-sector
infrastructures Speed and Costs of Internet Access GCR .629| .162| .348| Vietnam [1.000{ Finland
Effect on Internet on Business GCR 719 102|481 Greece 1.000{ Finland
Aggregate |ndex .674| .121| .482| Mauritius |1.000| Finland
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Figure 1: Two Indexed inputs to Port Efficiency
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Figure 2: Two Indexed inputs to customs environment
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Figure 3: Two Indexed Inputs to Regulatory Environment
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Figure 4: Two Indexed inputs to E-business
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Table2: Correlation Matrix of Key Variablesfor Gravity Model

Trade Tariff  |Port Customs |Regulator [Service- [GNPof |GNPof |Per capita|Per capita|Distance
Efficiency [Environm [y sector Importer [Exporter [GNPof |GNP of
ent Environm |infrastruct Importer |Exporter
ent ures
Trade 1
Tariff -0.154 1
Port Efficiency 0239 | -0.311 1
Customs Environment [ 0.221 -0.335 0.767 1
Regulatory 0.078 | -0.295 0.600 0.709 1
Environment
Service-sector 0.255 | -0.362 0.784 0.762 0.608 1
infrastructures
GNP of Importer 0.444 -0.171 0.444 0.398 0.064 0.490 1
GNP of Exporter 0.614 | -0.024 -0.040 -0.051 -0.015 -0.051 -0.064 1
Per capita GNP of 0.255 | -0.399 0.795 0.858 0.570 0.787 0.491 -0.055 1
Importer
Per capita GNP of 0.399 | -0.099 -0.026 -0.031 -0.009 -0.032 -0.036 0.504 -0.035 1
Exporter
Distance -0.364 | 0.063 -0.091 -0.128 -0.081 -0.074 -0.019 0.013 -0.129 -0.115 1
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Table 3: Regression Results (Fixed-Effects, Double L ogarithm)

Coef. Std. Err.

Constant -10.641*** 1.558
Tariff Rates -1.155%** 0.318
Port Efficiency of Importing Country 0.307* 0.163
Port Efficiency of Exporting Country 0.924*** 0.148
Customs Environment of Importing Country 0.472** 0.199
Regulatory Envornment of Importing Country 0.281* 0.144
Regulatory Envornment of Exporting Country 0.620*** 0.132
Service-sector infrastructures of Importing Country 0.729*** 0.224
Service-sector infrastructures of Exporting Country| 1.943*** 0.216
GNP of Importing Country 0.915*** 0.014
Per capita GNP of Importing Country -0.182*** 0.037
GNP of Exporting Country 1.246*** 0.014
Per capita GNP of Exporting Country -0.226*** 0.029
Geographical Distance -1.258*** 0.025
Adjacency dummy 0.336*** 0.114
ASEAN Membership Dummy 0.509*** 0.190
NAFTA Membership Dummy -0.645 0.501
LAIA Membership Dummy 0.593*** 0.154
AUNZ Membership Dummy 1.118 0.858
MERCOSUR Membership Dummy 0.229 0.302
EU Membership Dummy -0.515%** 0.106
English Language Dummy 0.808*** 0.089
French Language Dummy -1.413*** 0.500
Spanish Language Dummy 0.598*** 0.098
Arabic Language Dummy -1.223 0.992
Chinese Language Dummy 1.747+** 0.406
German Language Dummy -0.826 0.505
Portuguese Language Dummy 0.569 0.986
Russian Language Dummy 2.026*** 0.362
Y ear 2000 dummy -0.031 0.039
Adjusted R-sguared 0.758

Number of the observations 7,904
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Table 4: Regression Results (South to South and South to North Trade)

Full sample South to north | South to south

trade trade
Tariff rates -1.6555%** -1.512 -1.5xx*
Port Efficiency of Importing Country 0.307* 0.344 -0.283
Port Efficiency of Exporting Country 0.924*** 0.845*** 0.949***
Customs Environment of Importing Country 0.472** 1.041 0.202
Regulatory Environment of Importing Country 0.281* -1.120* 0.816***
Regulatory Environment of Exporting Country 0.620*** 2.437%** 0.827***
Service-sector infrastructures of Importing Country | 0.729*** 2.134*** 0.866
Service-sector infrastructures of Exporting Country | 1.943*** 2.124*** 3.133***
Adjusted R-sguared 0.758 0.702 0.649
Number of the observations 7,904 2,188 3,094

Figure5: Changesin Trade Facilitation Measuresto Have an Equivalent Increase in
Trade Flow to a Total Elimination of Tariffsin Manufacture
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Figure 6: Simulation Analysis. Improvementsin Trade Facilitation and Changein
Trade Flows

Experience of Exporters

Total $ Changein $ Change in Country $ Changein Country X's
Exports from Country X - X’s Exports from + Exports from
Country X’sOwn Improvements in Country
Improvements X's Importing Partners

Experience of Importers

Total $ Changein $ Change in Country $ Changein Country X's
Imports from Country X - X's Imports from + Imports from
Country X’s Own Improvements in Country
Improvements X's Exporting Partners

Table5: Overview of Simulation: Bring Below-Average M embers Half-way up to
the Global Average (Changein Trade Flow in $ billion)

Importer’s Exporter’s Tota

change in trade | changein trade

facilitation facilitation
‘Border’ Measures
Port Efficiency 23.40 (0.6%) 84.53 (2.2%) 106.93 (2.8%)
Customs Environment 32.87 (0.8%) 32.87 (0.8%)
‘Inside-the Border’
M easures
Service-sector 36.64 (0.9%) 117.38 (3.0%) 154.02 (4.0%)
infrastructures
Regulatory 24.39 (0.6%) 58.86 (1.5%) 83.25 (2.1%)
Environment

Grand Total | 117.30 (3.0%) 259.77 (6.7%) 377.06 (9.7%)
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Table 6: Detail of Simulation Results

--Experience of Exporters
Customs Combined
Port efficiency environment Regulatory environment | Service-sector infrastructures|Effect
Importer |[Exporter (Total Total Importer |Exporter (Total Importer |[Exporter [Total Total

Initial  |Change, |Change, |Change, |Change, Change, |Change, |Change, |Change, |Change, |Change, |Change,
Region Trade |percent |percent |percent |percent percent |percent |percent |percent |percent |percent |percent
East Asia 753 0.5 7.0 7.6 0.8 0.6 3.3 3.9 0.9 10.8 11.7] 24.0
East Europe and Central Asia 139 0.8 8.7 9.5 0.9 0.7, 5.5 6.1] 1.4 12.1 135 30.0
Latin America and Caribbean 179 0.6 7.3 7.9 0.9 0.8 3.6 4.4 0.8 6.0 6.8 20.0
Middle East and North Africa 26 0.4 0.2 0.6 0.7 0.5 0.1 0.6 0.7 0.7 1.4 3.3
OECD 2735 0.6 0.0 0.7 0.8 0.6 0.6 13 1.0 0.0 1.0 3.8
South Asia 36 0.4 11.7 12.1] 0.8 0.5 6.9 7.4 0.7 19.2 20.0 40.3
Sub-Saharan Africa 12 0.4 1.1 1.4 0.6 0.5 2.8 3.3 0.8 4.8 5.6 10.9
Total 3879 0.6 2.2 2.8 0.8 0.6 15 2.1 0.9 3.0 4.0 9.7

--Experience of Importers
Customs Combined
Port efficiency environment | Regulatory environment |Service-sector infrastructures|Effect
Importer |[Exporter |Total Total Importer |Exporter |Total Importer |Exporter |Total Total

Initial Change, |Change, |Change, [Change, Change, |Change, |Change, |Change, |Change, |Change, |Change,
Region Trade percent |percent |percent |percent percent |percent |percent |percent |percent |percent |percent
East Asia 620 1.5 2.7 4.2 2.2 1.1 2.1 3.3 2.7 4.4 7.0 16.7,
East Europe and Central Asia 165 3.1 1.8 4.9 3.2 2.7 1.3 4 5.3 2.4 7.7 19.8
Latin America and Caribbean 260 2.9 1.3 4.2 34 24 14 3.8 2.9 1.8 4.7 16.1
Middle East and North Africa 32 0.2 1.0 1.3 1.3 0.1 1.1 1.2 0.7, 2.1 2.8 6.6
OECD 2761 0.0 2.2 2.2 0.1 0.2 1.4 1.6 0.1 2.9 3.0 6.9
South Asia 21] 3.1 1.4 4.5 5.8 3.3 1.5 4.8 6.8 2.5 9.3 24.4
Sub-saharan Africa 20 1.5 1.5 3.0 3.0 1.8 1.3 3.1 3.5 2.6 6.1 15.2
Total 3879 0.6 2.2 2.8 0.8 0.6 15 2.1 0.9 3.0 4.0 9.7
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Figure 7: Changein Exports by Region
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Figure 8: Changein Imports by Region
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Figure 9: Changein Manufacturing Exports‘Half-way to the Global Average
Scenario: Gainsfrom Domestic and Partners’ Reform
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Figure 10: Trade Gains from Domestic and Partners Reform: Country Examples
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