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Abstract

Timeliness has gained growing importance in international trade due to

the fragmentation of production and the increasing use of just-in-time logis-

tics. By eliminating the need for customs administration and the customs

clearance procedure at national borders, the enlargement of the EU in 2004

can be considered as a large-scale experiment that improved the timeliness

in European trade. This paper uses a di�erence-in-di�erence econometric

strategy to uncover the role of improved timeliness in the EU's e�ect on

trade by applying a new measure for industry-speci�c trade barriers that

was introduced by Novy (2008). The elimination of each additional border

is estimated to act like a 2% reduction in ad valorem tari�s. Saving an hour

waiting at an inland border has a 0.4% ad valorem equivalent e�ect. The

decline in trade barriers was larger, of the worse quality the customs ad-

ministration was in terms of e�ciency and bribery. As expected, trade via

inland transportation was a�ected the most, while improved timeliness seems

to have played no role in trade via maritime transport. Finally, �ndings on

whether the decline in barriers was larger in more time-sensitive industries

(based on the estimates of Hummels (2001b)) are less conclusive.
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1 Introduction

Time matters in trade and it has been getting even more so in the recent decades.

Some traded goods are inherently perishable such as fresh food and need fast de-

liveries. Others depreciate fast because of quickly varying consumer tastes such

as the latest fashion articles. The fast development of transportation technologies

enabled the spread of international production fragmentation, which increasingly

requires timely trade. The importance of timeliness is multiplied if several inter-

mediate production stages at di�erent parts of the world should be synchronized

in a timely fashion.

An in�uential article that calls the attention to this phenomenon is Deardor�

(2002), which sketches an informal model on the implications of timeliness on

international trade. He starts with the assumption that time is costly in produc-

tion and trade, because the consumer valuation of products depreciate with time.

Moreover, some goods depreciate faster than the others. Reducing delays require

e�ort, which is intensive in physical and/or human capital. Hence, it will be the

more capital abundant country, which tend to have comparative advantage in pro-

ducing and delivering the more time-sensitive goods. Evans and Harrigan (2003)

build a formal model, where timeliness is important for matching variable demand.

Their model implies that products with more variable demand are delivered from

more proximate locations even at the expense of higher wages. Hence, theory

suggests that the cost of time in trade can hinder the outsourcing of time-sensitive

production to more distant and/or less developed locations, thereby reducing the

volume of international trade

Harrigan and Venables (2004) complement the previous models by arguing that

it is not solely the depreciation of a product that makes delays costly but also

the increased uncertainty that comes with longer delays. The possibility of delays

make it uncertain when the �nal product reaches the market if production stages

are located in di�erent venues. If delays are expected, production should be started

and orders must be placed earlier, even before demand and cost conditions are

known, which again creates uncertainty for the �rm. In this respect, time cost

is qualitatively di�erent from the monetary costs of trading, and its e�ect on the

trading activity can be substantially larger.

Empirical evidence on the time cost of trade is however scares. An important

2



piece is Djankov et al. (2006), who use Doing Business data on the time needed

for exports and imports and estimate the e�ect of time cost on trade volumes for

a large cross-section of countries. They �nd that an additional day reduces the

volume of trade by at least 1%. The e�ect is larger for less developed countries and

products that are classi�ed as time-sensitive. A strongly related policy-oriented

literature provides empirical evidence on the trade e�ect of 'trade facilitation', i.e.

�improved e�ciency in the administration, procedures, and logistics at ports and

customs� (Wilson et al. (2003)). Many of those studies evaluate trade facilitating

reforms in various developing countries and �nd sizeable cost-reductions and trade-

creating e�ects.

Against this background, one would expect that completely eliminating the time-

consuming customs procedures and border controls must have a positive e�ect on

trade. To measure this e�ect one can �nd a reasonably good natural experiment at

hand with many countries involved: the enlargement of the European Union (EU)

in 2004 by eight Central and Eastern European countries.1 It can be considered

an experiment because it happened with most other factors that usually matter

for international trade being unchanged. Traditional trade policy barriers between

these eight countries and the EU15, as well as among the eight themselves, had

already been abolished or harmonized by around year 2000 in the trade of a large

subset manufactured products.

Without investigating into the causes, Hornok (2009) presents several empirical

�ndings on the response of trade to the EU enlargement. Trade �ows with at least

one of the partners being a newly acceeding country accelerated after 2004. The

overall e�ect is estimated to be comparable to a 1.5-3.5% reduction in ad valorem

tari�s and a signi�cant �anticipatory� e�ect is also detected in year 2003. The

acceleration of trade was present in several industries, it was signi�cantly stronger

for trade among new countries than for trade between new and old member states,

and was mostly happening on the intensive margin.

Hornok (2009) also provides some tentative explanations for the causes of the

e�ect. One is the reduced delay of cargos at borders and ports and the abolition of

the whole customs procedure, which improved the timeliness of trading. Another

possible explanation relates to the so-called Technical Barriers to Trade, which

1I do not consider the two other acceeding countries, Cyprus and Malta, because they are
very di�erent in several respects.
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could change by accession for some countries. Unfortunately, however, no hard

information is available on such changes. Finally, the trade e�ect could stem from

the harmonization of legal frameworks and the unequivocal move of EU entry itself,

which could create more certainty in the beliefs of economic agents regarding the

legal and political stability in the region. This latter factor may be very important

and, in fact, can be responsible for the sizeable anticipatory e�ect in 2003, the year

when the �nal decision on the accession was made. Nevertheless, it is extremely

hard to measure it for an empirical analysis.

This paper focuses on the e�ect of the improved timeliness in the trade e�ect

of EU accession. The analysis exploits the close-to-natural-experiment nature of

the episode by building up a di�erence-in-di�erence econometric strategy, where

the treatment group involves country pairs with at least one new member and

the control group is old member country pairs. Identi�cation is supported by

the use of a new measure for trade barriers, �rst introduced by Novy (2008).

This measure, derived from the gravity theory of Anderson and Van Wincoop

(2003), has the advantage that it fully controls for all the country-level variables

in the gravity equation, most notably the so-called multilateral trade resistance

terms. Estimation is done on a panel of 21 countries (21 · 20 country pairs) and

19 manufacturing industries over the period 2000-2006.

The overall treatment e�ect, which shows the size of a hypothetical ad valorem

tari� reduction equivalent to the e�ect of EU entry, is measured to be 5.6%, not

di�erent signi�cantly from, though slightly higher than, the �nding of Hornok

(2009). Improvement in timeliness is captured by three variables that refer to

the pre-accession situtation: the pre-accession number of borders (with border

controls) between the trading parties, the average waiting hours at inland border

crossings, and a survey variable on the quality of the customs procedure. The main

�ndings are the following. The elimination of each additional border is estimated

to act like a 2% reduction in ad valorem tari�s. Saving an hour waiting at an

inland border has a 0.4% ad valorem equivalent e�ect. And the decline in trade

barriers was larger, of the worse quality the customs administration was in terms

of e�ciency and bribery.

The measured e�ects vary with the dominant mode of transportation. The number

of borders to cross and the waiting time matter the most where inland transporta-
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tion is more frequent. Customs quality has the strongest impact on trade barriers,

where air transportation is relatively often used. This seems logical, because air

transportation is usually applied for time-sensitive shipments anyway. Finally,

trade barriers in maritime transportation do not seem to be a�ected signi�cantly

by any of the timeliness variables. Intra-EU maritime trade remained subject to

customs clearance even after 2004, which explains this �nding. I also test the

hypothesis that the decline in trade barriers is larger in more time-sensitive indus-

tries, where time-sensitivity was de�ned according to the estimates of Hummels

(2001b)) and Hummels et al. (2007). Unfortunately, the results are not conclusive.

The paper is structured as follows. Section 2 introduces the trade barrier measure

and presents its evolution around EU enlargement. Section 3 builds the empirical

framework and derives the estimating equation. Section 4 presents the results,

both accounting for the role of the di�erent modes of transportation and the time-

sensitivity of industries. Section 5 concludes.

2 Industry-speci�c trade barriers

An alternative method for estimating trade barriers was developed by Novy (2008).

Based on the industry-speci�c gravity theory of Anderson and VanWincoop (2004)

he derives a micro-founded measure of bilateral trade frictions that fully controls

for the multilateral trade resistance.

2.1 Model framework

Take the intranational trade analogue of the gravity equation for country i and

industry k

Xk
ii =

Eki Y
k
i

Y k
W

(
T kii

Πk
i P

k
i

)1−σk

(1)

where Eki is expenditure on and Y k
i is output of products speci�c to industry k,

Y k
W is world output in the same industry, T kii is intranational trade cost in country

i and industry k and Πk
i and P

k
i are country i's outward and inward oriented mul-

tilateral trade resistance terms, respectively, speci�c to industry k. The elasticity
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of substitution among varieties σk is also industry-speci�c. Note that the market

clearing condition, Ek = Y k, does not need to hold for individual industries, while

in a one-sector economy Anderson and Van Wincoop (2003) impose E = Y .

Express the sum of the two multilateral resistance terms from (1) as

Πk
i P

k
i =

(
Xk
iiY

k
W

Eki Y
k
i

) 1

σk−1

T kii (2)

Now take the gravity equation for international trade between i and j and multiply

the bilateral trade �ows of the two opposite directions

Xk
ijX

k
ji =

(
Eki Y

k
j

Y k
W

)2(
T kijT

k
ji

Πk
i P

k
i Πk

jP
k
j

)1−σk

(3)

Substitute for the multilateral trade resistance terms in (3) using equation (2) and

rearrange terms to get

Xk
ijX

k
ji = Xk

iiX
k
jj

(
T kiiT

k
jj

T kijT
k
ji

)σk−1

(4)

Bilateral international trade barriers relative to intranational trade barriers can

be expressed as

T kijT
k
ji

T kiiT
k
jj

=

(
Xk
iiX

k
jj

Xk
ijX

k
ji

) 1

σk−1

(5)

from which the average relative bilateral trade barrier (θkij) is de�ned as the geo-

metric mean

θkij ≡

(
T kijT

k
ji

T kiiT
k
jj

) 1
2

=

(
Xk
iiX

k
jj

Xk
ijX

k
ji

) 1

2(σk−1)

(6)

A big advantage of the method of Novy (2008) over the traditional way of inferring

trade barriers from the gravity estimation is that it completely wipes out the
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multilateral trade resistance terms, i.e. it does not depend on the evolution of trade

barriers with third-countries. Multilateral resistance is mostly unobservable and

can cause omitted variable bias in the traditional gravity estimation. Moreover,

the above solution does not require the direction-speci�c bilateral trade barriers to

be symmetric (T kij = T kji), since it is only the product of them which matters. The

other side of the coin is however that the above measure cannot treat direction-

speci�c trade �ows separately.

Trade barriers between two countries are larger the less open the countries are

in terms of the ratio of intra- to international trade. Trade barriers however also

depend on the elasticity of substitution between domestic and foreign goods: when

σ is high, relatively large openness can prevail under high trade barriers, while at

low σ small trade barriers can still result in a relatively low level of openness.

2.2 The time path of θ around EU accession

By measuring θ for several years and observing its time path one can infer the evo-

lution of total trade costs for several industries separately. Of course, interpreting

the θ's as trade barriers for di�erent points in time requires the assumption that

the gravity equation holds through the entire period and for each industry.

Below I calculate θ for each country-pair and 2-digit manufacturing NACE indus-

try (food and energy - codes 15, 16 and 23 - excluded).2 An empirical challenge is

to �nd a measure for intranational trade (Xii). A good candidate is gross domestic

sales, which can be calculated as gross production minus exports, i.e. the amount

of goods that are produced domestically but not sold abroad. There is how-

ever one important discrepancy in this de�nition: exports also include re-export,

which is then mistakenly subtracted from domestic production. To overcome this

problem I correct for re-exports with the help of national input-output tables.3

Industry-speci�c elasticities of substitution (σk) are taken from Chen and Novy

(2008), who borrow the estimates from Hummels (2001a), and transform them

2Unfortunately, data limitations preclude me from doing the calculation at a more disaggre-
gate level. National accounts gross output data is not available for a �ner than 2-digit industry
breakdown, while the solution of Chen and Novy (2008) to use the Prodcom production data at
the 4-digit industry level is not applicable to the Central and Eastern European countries due
to lots of missing observations.

3For more details see the data description and Table 5 in Appendix.
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to the NACE industry classi�cation. The θ's can be calculated for 58% of the

countrypair-industry-year observations between 1999 and 2007. A balanced panel

is constructed for the period 2000-2006; this way each year 52% of the original

observations are retained.4

Figure 1: The time path of trade restrictiveness

Figure 1 shows the simple arithmetic averages of the θ's over groups of country-

pairs. There are several points to be noticed. First, there are large di�erences

in the level of trade barriers across the country groups. The initial level was the

smallest for the control group, which was followed by new-new and then old-new

pairs. Trade barriers among new countries however declined to the level of the

control group by 2006, while barriers among old and new countries remained at a

higher level. Old countries and new countries tend to be more integrated among

themselves than between each other due to the usual gravity forces, i.e. closeness

in geographical, cultural or political characteristics of countries such as smaller

geographic distance, common language, common currency, etc.

Second, bilateral trade restrictiveness for the control group is relatively stable,

though slightly declining, over the period. In contrast, trade barriers seem to

have declined steadily for the treatment group, i.e. among new countries and

between new and old countries. It suggests that, regardless the one-o� event of

EU enlargement, an overall trade integration process was present in the treatment

group through the whole period. This should be accounted for when trying to

4Year 2007 is left out, because output data for this year is missing in 80% of the cases. Year
1999 is left out because Estonia and Latvia had no output data for that year.
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identify the EU e�ect.

Third, the paths of the θ's are quite smooth, there is no visible break at the date

of enlargement. When we simply look at trade �ows, the evidence is the contrary:

as Hornok (2009) documents, trade activity alone accelerated sharply as of 2004.

The fact that θ is relatively smooth unveils that, along with international trade,

industrial production and intranational trade also accelerated as a result of a

general economic upturn. Nonetheless, the decline of θ for the treatment country-

pairs relative to that of the control group was stronger for the period after 2004

than before, which suggests that apart from a general integration trend, the EU

accession also contributed to the decline in barriers.

The e�ect of the entry to the EU is more apparent from the industry-speci�c

θ's. Figures for the 19 industries (presented in the Appendix) re�ect remarkable

di�erences in both the levels and the trends of industry-speci�c trade barriers.

Industries with the highest barriers include goods that are either costly to trans-

port because they are heavy or bulky (Wood manufactures, Non-metallic min-

eral products, the latter mainly including construction materials) or the strongly

language-speci�c Publishing and printing. On the contrary, O�ce machinery and

computers show the lowest level of barriers.

It is important to note that the levels of θ are strongly in�uenced by the estimates

for the industry-speci�c elasticities of substitution (σk): the higher the elasticity

is, i.e. the stronger the willingness is to substitute between two di�erent varieties

within the industry, the lower the measured trade barrier gets. The σk estimates,

as Table 5 in the Appendix presents, range between 3.0 (Other non-metallic min-

eral products) and 10.9 (O�ce machinery and computers). Unfortunately, the

intuitive understanding of the di�erences in the σ's is not straightforward. They

are estimated on industries that comprise of a wide range of products. Hence, in

the case of non-metallic mineral products e.g., rather than purely re�ecting the

substitution of one type of cement clinker with another, they also re�ect the sub-

stitution of cement clinkers with, for instance, drinking glasses (both in the SITC

code of 665).6

5Hummels (2001a) estimates the σ's on a 2-digit SITC breakdown, which classi�es all traded
goods into 63 product categories.

6As a cross-check I looked at the σ estimates of Broda and Weinstein (2004), who report them
on various levels of disaggregation. They also �nd that o�ce machinery has one of the largest
substitution elasticities among the manufacturing industries.
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The time paths of θ's are generally declining for new-new and old-new country

pairs (or relatively stable for old-old pairs) in most of the manufacturing industries.

In some industries, the decline in barriers is already strong in the pre-accession

years with no visible break around accession (Textiles, Furniture and manufactur-

ing n.e.c.), while in others the break around accession is clearly apparent. The

latter group of industries, which include O�ce machinery, Motor vehicles, Chem-

icals, Communication equipment, etc. are those that seem to have experienced a

signi�cant mitigation in trade restrictiveness due to EU accession.

3 Empirical framework

What explains the breaks in the θ's in trade of new countries after 2004 and

why are the breaks present in one industry and not in the other? Improved

timeliness is a possible explanation. Before EU enlargement, trade between certain

countries could be hindered more strongly due to lengthy customs and border

crossing procedures. Similarly, certain products are more sensitive to such barriers

than others. In the followings, I carry out an empirical analysis that aims to

identify the role of timeliness in the decline of trade barriers around accession.

3.1 Identi�cation strategy

I take old and new EU members and their bilateral trade both before and after

accession. Country-pairs are either always inside the EU (old-old pairs; control

group) or get inside only from the second period (all pairs involving at least one

new member; treatment group). Since our measure of trade barriers cannot di�er-

entiate between the direction of trade, exports from old to new and exports from

new to old countries are commonly denoted as the old-new group. The identi-

�cation is based on a di�erence-in-di�erence strategy, similar to Hornok (2009).

Before- versus after-accession changes in the treatment group are taken relative

to before- versus after-accession changes in the control group. Note that the time

dimension is an important source of the identifying variation, hence it needs to be

introduced into the notation.

Let us assume that the average trade barrier is a function of a set of countrypair-

and/or industry-speci�c characteristics (Zkij), a price vector corresponding to the
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characteristics (ζ) and other time-varying factors (Xk
ij,t), where t denotes time:

θkij,t ≡ f
(
Zkij , ζ,X

k
ij,t

)
. Suppose that the Zkij 's contain all the characteristics that

are relevant in determining the magnitude of the EU e�ect. The identi�cation

strategy is ultimately based on the Z's and the ζ's, while accounting for the X's

is important in order to control for all the heterogeneity and ensure unbiasedness

of the results.

The characteristics do not change in time, while the price vector changes with the

policy action, i.e. with EU entry. To provide some �rst insight let us take a simple

examplee. A relevant countrypair-speci�c characteristic can be, for instance, the

average time required for customs clearance in the two countries, which is then

transformed to ad-valorem equivalents with the relevant price term. Since there is

no customs clearance within the EU, the price term declines from a positive value

to zero when both countries become EU members.

Joint EU membership of country i and j implies di�erent trade barriers compared

to the case when at least either of the countries is not an EU member. Subtracting

from the ij and k indices, for any given Xt at a given point in time,

θ =

f
(
Z, ζEU , ·

)
if joint EU

f
(
Z, ζNEU , ·

)
if not joint EU

(7)

Note that for a trade-inducing EU e�ect to exist it must be true that for an average

set of characteristics f
(
Z̄, ζEU

)
< f

(
Z̄,ζNEU

)
, i.e. common EU membership

comes with a decline in bilateral trade barriers.

For simplicity, let us denote the country-pair with T when it is in the treatment

group and with C when it is in the control group. Also, denote the pre- and

post-accession time periods by t = 0 and t = 1, respectively. Then, in the current

di�erence-in-di�erence setup the measured treatment e�ect will be

f
(
ZT , ζ

EU , XT,t=1

)
− f

(
ZT , ζ

NEU , XT,t=0

)
−

−
[
f
(
ZC , ζ

EU , XC,t=1

)
− f

(
ZC , ζ

EU , XC,t=0

)]
In order to identify part of the treatment e�ect, namely the role of timeliness, a
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functional form should be assumed for f (·). Let us suppose that it takes the log-
linear form of f (Z, ζ,Xt) = eZ

′ζXη
t , where η is a parameter. Then the logarithm

of the measured treatment e�ect becomes

(
ζEU − ζNEU

)
ZT + η [xT,t=1 − xT,t=0 − (xC,t=1 − xC,t=0)] (8)

where small x denotes logarithm. The �rst part of the formula allows us to as-

sociate parts of the total treatment e�ect to the observed characteristics (Z) and

estimate the corresponding e�ects (ζEU − ζNEU ). In a regression framework it

can be done by interacting the treatment dummy with the Z's. The estimated

coe�cients give the change in the corresponding price term, i.e. the e�ect on trade

barriers in ad-valorem equivalent terms.

If the treatment and the control group is completely homogenous in all respects

other than EU entry, the second part of the expression should sum up to zero.

Such a pure natural experiment however is rare and certainly it is not the case

here. Nevertheless, controlling for all the remaining heterogeneity may not be as

di�cult as one would think; the problem is already partly reduced by the de�nition

of θ and by the di�erence-in-di�erence setup. First, within the gravity theory, θ

is already net of the ikt or jkt factors, which are the income variables and the

trade barriers with the rest of the world (multilateral resistance). Second, as it

is described in Hornok (2009), there was no idiosyncratic change in the bilateral

trade policy measures (tari�s, quotas) for the set of manufactures analysed here in

either the treatment or the control group around EU accession. There is however

one thing to worry about: the transition trends are apparent from the graphs. This

means that the unit income-elasticity assumption, underlying the gravity theory,

probably does not hold for some of the treatment country-pairs. The solution I

will apply here is to �nd control varables that appropriately capture these trends.

3.2 Estimating equation

I model the logarithm of the average trade restrictiveness. Since θ also controls for

the elasticity of substitution, the estimated coe�cients can directly be interpreted

as ad-valorem tari� equivalents. The estimating equation is the following
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ln θkij,t = γkij + δt + β1Dij,t + β2Dij,tZ
k
ij + β3x

k
ij,t + εkij,t (9)

Countrypair- and industry-speci�c �xed e�ects γkij control for all the time-invariant

heterogeneity and common year dummies δt for the common trend in trade restric-

tiveness (�globalization� trend). The measure for trade restrictiveness is symmetric

for the direction of trade. It makes no di�erence if exports is from i to j or from

j to i, because it is only the trade restrictiveness averaged over the two directions

that is measured. Hence, whenever country-speci�c controls are included, they are

averages of the exporter- and importer-speci�c variables.

The treatment dummy Dij,t is zero before enlargement for all country-pairs, while

after enlargement it takes value 1 if the country-pair does not belong to the control

group.

Dij,t<2004 = 0

Dij,t=2004 =

0 if ij = T

1 if ij = C

The estimated treatment e�ect measures the impact of two countries jointly be-

coming members of the EU. This involves the case when one country is already

a member and the case when neither of them is a member before the treatment

takes place. Such a treatment implies that it is primarily the joint membership

that reduces bilateral trade barriers. In other words, when one country is al-

ready a member but the other is not does not add (signi�cantly) to bilateral trade

facilitation relative to the case when neither of the countries is a member.

The term Dij,tZ
k
ij refers to the interactions of the treatment dummy with the

country-pair and/or industry characteristics that can help explaining the sources of

the treatment e�ect and, in particular, the contribution of the improved timeliness.

Of special importance are the coe�cient estimate of β1 and β2, which can be

interpreted as ad-valorem equivalent declines in trade barriers.

As it is pointed out above, the treatment and the control group may not be con-

sidered as homogenous in all respects. One can argue that the new member states

13



are still in a convergence process which, apart from EU accession, justi�es faster

growth for their exports. To control for such di�erences in the convergene trends

I include xkij,t as additional controls. Aggregate country convergence trend can be

captured by variables like the real e�ective exchange rate (real convergence comes

with real appreciation) or per capita GDP levels. Both industry- and countrypair-

speci�c di�erences in the convergence trends can be controlled for by variables

like the share of intra-industry trade within an industry and between countries, as

well as across-country di�erences in industry capital income shares. Large share of

intra-industry trade with small di�erences in factor endowments capture the im-

portance of horizontal intra-industry trade, which is shown to be increasing with

real economic convergence by e.g. Durkin and Krygier (2000).

4 Results

I perform empirical analysis on a balanced panel of yearly data for 7 years be-

tween 2000 and 2006. The set of countries is the same as in Hornok (2009) with

the exception that Ireland is excluded due to missing gross output data. Alto-

gether 13 old countries and 8 new countries are included.7 Only manufacturing

industries are considered, excluding food and energy manufactures.8 The num-

ber of observations is altogether around 30,000, 55% of which is in the treatment

group. Unfortunately, some countries and industries are under-represented in the

balanced panel (see Tables 5 and 7 in the Appendix). These are Luxembourg and

Latvia, as well as industries 25 (Rubber and plastic) and 30 (O�ce machinery and

computers).

4.1 Main estimates

As Table 1 shows, the pure treatment e�ect is -5.6%, which means that, due to EU

enlargement, bilateral trade barriers declined as if there was a 5.6% reduction in

ad valorem tari�s. This is an average decline of trade barriers across country pairs

7Austria, Belgium, Denmark, Finland, France, Germany, Italy, Luxembourg, Netherlands,
Portugal, Spain, Sweden, United Kingdom as old countries, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Slovakia, Slovenia as new countries.

8Manufacture of food products and beverages (NACE code 15) and Manufacture of coke,
re�ned petroleum products and nuclear fuel (23).

14



that involved at least one new member state. As it was already demonstrated

in Hornok (2009), this decline was signi�cantly larger for only new-new country

pairs. This �nding is reassured here: if the regression is run for new-new and

old-new pairs separately, the treatment e�ect is -8.5% for the former and -5.5%

for the latter group.

Table 1: Main results

Variable
D -0.056*** -0.034*** -0.045*** 0.026

[0.004] [0.010] [0.007] [0.023]
D x border number -0.021**

[0.008]
D x wait hours -0.004*

[0.002]
D x customs survey -0.026***

[0.007]
REER -0.193*** -0.192*** -0.211*** -0.196***

[0.037] [0.037] [0.039] [0.037]
GDP capita -0.171*** -0.138** -0.145** -0.177***

[0.062] [0.061] [0.061] [0.062]
Grubel-Lloyd index -0.138*** -0.138*** -0.137*** -0.137***

[0.009] [0.009] [0.009] [0.009]
Di� in capital share 0.007** 0.007** 0.007** 0.007***

[0.003] [0.003] [0.003] [0.003]
Constant 2.339*** 2.302*** 2.398*** 2.360***

[0.177] [0.177] [0.182] [0.177]
Countrypair-industry �xed e�ects yes yes yes yes
Year e�ects yes yes yes yes
Observations 30776 30776 30776 30776
Number of groups 4468 4468 4468 4468
Adj. within R2 0.22 0.22 0.22 0.22

Notes: Robust standard errors (in brackets) are adjusted for clustering at the country-pair and
industry level. * signi�cant at 10%; ** signi�cant at 5%; *** signi�cant at 1%.

Interactions of the three timeliness variables with the treatment dummy reveal

that reduced trading time must have played a signi�cant role in the overall e�ect.

The more national borders (with customs inspection) a trader had to cross before

accession, the larger the decline in trade barriers happened to be. According to

the second column in Table 1, the overall treatment e�ect can be decomposed as

follows: two countries that share a common border experienced a decline of 3.4%

of trade barriers in ad valorem tari� equivalents, while in trade of more distant

countries, the elimination of each intermediate border acted like a 2% further

decline in tari�s.

If the number of borders is multiplied by the variable that shows how much inland

transporters were delayed at border crossings, one can get the cost of an hour

waiting. The second column shows that a 1 hour delay in international trade

is similar to a 0.4% tari�. In the case of exports from Poland to Germany, for
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example, the average pre-accession border waiting time (5 hours) acted like a 2%

ad valorem tari�. This may not be merely the cost of waiting per se, but also

the cost of uncertainty to the trader regarding the delay, which e.g. could lead to

otherwise sub-optimal logistical decisions. Note that at some border crossings in

some years waiting time between Poland and Germany could be more than half a

day (Table 6 in Appendix).

Finally, the survey variable on the customs procedure also plays a role in explain-

ing the treatment e�ect. In fact, including its interaction makes the coe�cient on

the treatment dummy become insigni�cant. Interpreting this piece of result in an

intuitive way is less straightforward than the previous two. The survey variable,

constructed as the simple average of 4 survey measures from the Global Com-

petitiveness Report of the World Economic Forum, captures companies' overall

opinion about the e�ciency of customs administration and the extent of bribery

on a 1 (good) to 7 (bad) scale. The survey was done in the months preceding EU

enlargement, so it re�ects the immediate pre-accession situation. For countries,

where companies reported worse conditions, EU enlargement brought a signi�-

cantly larger decline in trade barriers, than for countries with better scores.

Coe�cients on the additional control variables that capture country and industry

trends are sign�cant and have the expected sign. The country-speci�c real e�ective

exchange rate and the GDP per capita suggest that trade barriers decline with

the real convergence process. In contrast with the previous two, the Grubel-Lloyd

index of intra-industry trade and the absolute di�erence of the captial shares

between the exporting and the importing countries are countrypair- and industry-

speci�c controls. Larger intra-industry trade and smaller di�erence in the capital

shares, the latter suggesting more horizontal type intra-industry trade, also seem

to be valid controls for the declining trend in trade barriers.

Industry-level results con�rm that the treatment e�ect was widespread and often

sizeable in many of the industries (Table 2). Moreover, for most of the industries,

at least one of three timeliness variables plays signi�cant role in explaning the

treatment e�ect. In the industry of medical, precision and optical instruments

(code 33) for example it is the customs survey variable that matters, while the

other two does not seem to play a role. A logical explanation might be that for

these product air transportation is especially widespread, hence the number of
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Table 2: Industry results

Industry Treatment
e�ect

Border
number

Wait
hours

Customs
survey

N

17 Textiles -0.043*** -0.040*** -0.009*** -0.074*** 1818
18 Wearing apparel 0.029* -0.013 -0.015** -0.032 890
19 Leather, luggage, footwear, etc. not sign. 860
20 Wood, excl. furniture -0.040*** -0.083** -0.006 -0.025 2332
21 Pulp, paper products -0.081*** 0.022 0.013* 0.099*** 2234
22 Publishing, printing -0.066*** 0.039 0.006 -0.021 2470
24 Chemical prods -0.036*** -0.042** -0.011** -0.020 1638
25 Rubber and plastic prods not sign. 242
26 Other non-metallic mineral prods not sign. 2526
27 Basic metals -0.097*** 0.083*** -0.011 -0.100** 1208
28 Fabricated metal prods -0.026*** -0.026 -0.004 -0.011 2498
29 Machinery and equipment -0.048*** -0.009 -0.003 -0.037*** 2304
30 O�ce machinery and computers not sign. 240
31 Electrical machinery and apparatus -0.063*** -0.031*** -0.010*** 0.005 2262
32 Radio, tv and communication equip. -0.054** -0.015 -0.021** -0.018 1428
33 Medical, precision and optical instr. -0.060*** 0.000 -0.003 -0.029** 1734
34 Motor vehicles, trailers, semi-trailers -0.022*** -0.060*** -0.009* -0.016 1236
35 Other transport equipment -0.065*** -0.114*** 0.070*** -0.057 1442
36 Furniture, manufacturing n.e.c. -0.043*** 0.042 0.002 -0.046* 1414

Notes: Equation (9) estimated for each industry. 1st column: treatment e�ect when no timeliness
variable is included. 2nd-4th columns: coefs on timeliness variables, included one-by-one. Additional
controls: REER, per capita GDP, Grubel-Lloyd index, capital share di�erences. Country-pair and
industry �xed e�ects, common year e�ects included.

border crossings and inland waiting hours are not relevant. The industry of com-

munication equipment has the largest cost of an hour waiting, which is reasonable,

since the market value of these products (e.g. mobile phones) tend to depreciate

fast. The second largest cost of an hour is for wearing and apparel, in line with the

fact that just-in-time logistics is widespread in this sector (see e.g. Evans and Har-

rigan (2003)). All in all, however, it is di�cult to assess why some industries are

a�ected by one indicator and not by the other. Results for some industries should

be especially taken with care because of the insu�cient number of observations.

4.2 The role of the transportation mode

The treatment e�ect and the importance of the timeliness variables may vary

across the mode of transportation for at least two reasons. First, the abolition of

the customs procedure did not take place in intra-EU maritime transport.9 Trade

9"Unlike road transport, which has been reaping the bene�ts of the internal market since 1993,
shipments of goods by sea between the ports of the European Union are treated in the same
way as shipments to third countries. Consequently, maritime transport between Member States
involves many documentary checks and physical inspections by the customs, health, veterinary,
plant health and immigration control o�cials.� European Commission, Directorate-General for
Energy and Transport: Memo - Maritime Transport without Barriers, 2007
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in goods that are dominantly transported within the EU via sea therefore should

be a�ected less than air and inland trade. Second, two of the timeliness measures,

i.e. the number of borders to cross and the waiting time, are expected to be

important only for inland transportation (mainly road and rail). Of course, only

to the extent that waiting hours at inland borders do not proxy other elements of

timeliness.

Unfortunately, there is no data on the mode of transportation in the EU at the

country-pair and industry detail. Therefore I construct a variable as follows. I

di�erentiate among three types of transport mode: inland (road+rail), maritime,

and air.10 I take the share of inland transportation from each country to the

EU25 and construct an inland share variable for each country-pair by taking the

geometric mean of the exporter and importer shares.11 The share of air and

maritime transport by country-pair are jointly proxied by one minus the inland

share. The industry variability comes from data on US exports to Canada and

Mexico, where the modal choice of trade is also reported. For a more detailed

description see the Data Appendix.

A transport mode variable is constructed by multiplying the country-pair and

the industry-level variables. Finally, three dummies are created for each of the

three transport modes. A dummy takes value 1 if the share of a certain trans-

port mode for a country-pair-industry observation is larger than the median share

for the same transport mode and takes 0 otherwise. The three dummies de�ne

three overlapping sub-samples. The construction of the dummies ensures that the

sample size remains su�cient in each of the cases (see Table 10 in the Appendix).

I estimate equation (9) separately for each sub-sample, also including the timeli-

ness variables. Many of the �ndings are in line with the expectations. The total

treatment e�ect is the smallest for the maritime sub-sample, i.e. the observations,

for which the share of maritime transportation is above the median. It is notable

however that the treatment e�ect is still sizeable and signi�cant. This can suggest

at least two things. First, the constructed transport mode variable is not a perfect

10Transport by inland waterways is neglected due to missing data and its limited importance.
11Transport shares are available only for the quantities of trade �ows. I take the inland share,

because most probably it is the least biased by the di�erences between the value and volume of
shipments. Because air (maritime) shipments are typically low (high) weight-to-value shipments,
air (maritime) shares from quantity data would be strongly downward (upward) biased measures
of shares in value terms.
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measure to isolate maritime transport. Second, the sources of the EU e�ect on

trade are not limited to the improved timeliness.

Table 3: Results by transport mode sub-samples

Treatment
e�ect

Border
number

Wait hours Customs
survey

Maritime Coef -0.054*** -0.022 -0.001 -0.010
Robust s.e [0.006] [0.014] [0.004] [0.011]
Adj. within R2 0.186 0.187 0.186 0.186
N 15312 15312 15312 15312

Air Coef -0.058*** -0.018 -0.007*** -0.046***
Robust s.e [0.005] [0.013] [0.003] [0.009]
Adj. within R2 0.257 0.258 0.260 0.262
N 15534 15534 15534 15534

Inland Coef -0.061*** -0.028*** -0.007*** -0.005
Robust s.e [0.005] [0.010] [0.003] [0.010]
Adj. within R2 0.257 0.259 0.259 0.257
N 15404 15404 15404 15404

Notes: Equation (9) estimated for each sub-sample. 1st column: treatment e�ect when no
timeliness variable is included. 2nd-4th columns: coefs on timeliness variables, included
one-by-one. Additional controls: REER, per capita GDP, Grubel-Lloyd index, capital share
di�erences. Country-pair and industry �xed e�ects, common year e�ects included.

As expected, none of the timeliness variables (interacted with the treatment dummy)

are signi�cant for the maritime sub-sample. Moreover, the coe�cient on the num-

ber of borders to cross is not signi�cant in the case of the air sub-sample either.

Again along with the expectation, both the number of borders and the waiting

time are signi�cant determinants of the treatment e�ect in the inland sub-sample.

These e�ects are also considerably large: an additional border acts like a 2.8%,

an additional waiting hour like a 0.7% ad valorem tari�. Finally, the measured

e�ect of the customs quality is especially large in the air sub-sample, while not

signi�cant in the inland sub-sample. A large e�ect for air transport is reasonable:

shipments via air are usually more time-sensitive, that is way �rms are willing

to pay for the more costly, but much faster, air transportation. Why customs

quality does not seem to play a role in the inland sub-sample is however di�cult

to interpret.

4.3 Time sensitivity as a product characteristic

Theories on the timeliness of trade refer to time-sensitivity as a product character-

istic. Products can be time-sensitive for several reasons. Some like fresh food are

inherently sensitive to delays due to perishability. Others may be very valuable

and exposed to theft or may need special treatment, so that depositing them for
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long time is especially costly. The time-sensitivity of other goods is more of a

systemic origin. Demand for some goods can change fast when consumer taste is

changing, like in the case of fashion articles or fast developing IT technology prod-

ucts. Geographically fragmented production processes also need fast deliveries for

the di�erent stages of production to be well synchronized.

Separating time-sensitive products from time-insensitive ones however is not a

straightforward exercise. Most previous attempts were restricted to a narrow

subset of products, where time-sensitivity can be easily de�ned. Fresh foodstu�

is clearly more time-sensitive than preserved foodstu�, for instance. Evans and

Harrigan (2003) restrict attention to apparel products and use a special database

to distinguish between 'replenishment' versus 'non-replenishment' clothing.

The only comprehensive estimation for time-sensitivity, to my knowledge, is Hum-

mels (2001b). He uses information on the choices between air and ocean trans-

portation in US imports and builds the identi�cation on the trade-o� between dif-

ferences in freight charges and transportation time between the two modes of trans-

portation. Below I use these estimates to de�ne time-sensitive and time-insensitive

industries. There are two sources for these estimates, but unfortunately none of

them corresponds completely with NACE industries. First, Hummels (2001b) re-

ports the estimates for 2-digit SITC product groups. Second, the estimation was

reproduced in Hummels et al. (2007) for 4-digit HS product codes.12

As for the �rst source, I create broad correspondence between SITC product

groups and NACE industries and de�ne two sub-samples (time-sensitive and time-

insensitive) accordingly (see Table 11 in the Appendix). If the estimates for the

SITC groups corresponding to an industry are mixed, the industry is left out from

both sub-samples.13 In the case of the 4-digit HS estimates I use a correspon-

dence table from HS classi�cation to NACE and take the weighted average of the

estimated time-sensitivity parameters (denoted as τ in Hummels et al. (2007))

within each industry.14 I experiment with two types of weighting: one based on

12I thank Peter Minor, co-author of the paper, for providing me the estimates.
13Evaluation is based on results in Table 3 in Hummels (2001b). A product group is time-

sensitive, when the estimate for the Days/Rate ratio is signi�cantly positive.
14The estimated τ 's are set to zero whenever the estimate is not signi�cantly di�erent from

zero. This can either re�ect time-insensitivity or be the result of unsu�cient variation in the
database used by Hummels et al. (2007). To keep or to exclude these �gures from the calculation
of the industry averages is a question. Nevertheless, the estimation results are qualitatively the
same under both cases. Estimates in Table 4 are done with excluding the zero τ 's.
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total intra-EU25 export values and another based on each country's exports to

the EU25. The two sub-samples are de�ned along industries having above- or

below-median time-sensitivity parameters.

Table 4: Results by time-sensitivity of industries

Time-sensitivity Treatment
e�ect

Border
number

Wait hours Customs
survey

N

SITC
1 -0.065*** -0.025** -0.009*** -0.026*** 10646

[0.005] [0.010] [0.003] [0.010]
0 -0.058*** -0.018 0.001 -0.021* 14338

[0.007] [0.014] [0.004] [0.012]
HS (EU weight)
1 -0.050*** -0.023* 0.000 -0.013 16218

[0.006] [0.014] [0.004] [0.011]
0 -0.062*** -0.020** -0.008*** -0.047*** 14558

[0.005] [0.010] [0.003] [0.009]
HS (country weight)
1 -0.064*** -0.021 -0.002 -0.014 15484

[0.006] [0.014] [0.004] [0.012]
0 -0.049*** -0.022*** -0.006** -0.037*** 15292

[0.005] [0.008] [0.002] [0.008]

Notes: Equation (9) estimated for each sub-sample. 1st column: treatment e�ect when no
timeliness variable is included. 2nd-4th columns: coefs on timeliness variables, included
one-by-one. Additional controls: REER, per capita GDP, Grubel-Lloyd index, capital share
di�erences. Country-pair and industry �xed e�ects, common year e�ects included.

There is no signi�cant di�erence between the overall treatment e�ects estimated

from the time-sensitive and insensitive sub-samples (Table 4). This, again, may

suggest that the improved timeliness played only a limited role in the overall de-

cline in trade barriers. In contrast, the estimated e�ects of the timeliness variables

often di�er signi�cantly. Unfortunately, however, the direction of the di�erences do

not lead to a conclusive result. For the sub-samples based on the SITC estimates,

the hypothesis that the measured e�ects are the strongest for more time-sensitive

industries is strongly supported. The other two sub-samples however give quite the

opposite results: industries de�ned as time-insensitive show the stronger e�ects.

(...)

5 Conclusion

...
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Appendix

Data Description

Exports of goods is in euro value terms from Eurostat's Comext database. Orig-

inal data is available either in 6-digit HS or in 5-digit SITC product-level

breakdown, which was classi�ed into 2-digit NACE industries using the rel-

evant correspondance tables.

Gross output value for 2-digit NACE industries is from Eurostat's National

Accounts database. Missing data could in some cases be adjusted for with the

corresponding �gures from the OECD Structural Analysis database. Data

in national currencies is converted to euros at the annual average exchange

rates for non-euroarea members.
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Domestic sales is de�ned as gross output minus exports plus, if possible, a

correction for re-exports. The share of re-exports in total exports can be

especially sizeable for countries with important maritime ports such as the

Netherlands (�Rotterdam e�ect�). The re-export share is calculated for each

country and 2-digit NACE industry from input-output tables for year 2000

(the year for which I-O tables for most countries are reported by Eurostat).

The same re-export share is assumed for all years in the sample. Because

information on re-exports is limited or missing in several of the cases, the

calculated domestic sales may sometimes become negative. The share of

negative �gures is 14% in the whole sample; the 3 largest shares being for

Luxembourg (64%), Belgium (38%) and Latvia (28%). In case of negative

values, I set domestic sales observations to zero.

Industry-speci�c elasticities of substitution. Figures are taken from Chen

and Novy (2008), who convert the estimates of Hummels (2001) to 4-digit

NACE industries.

Real e�ective exchange rate based on consumer prices against 35 major trading

partners is from the Eurostat New Cronos database.

GDP per capita in purchasing power parity is from the Eurostat New Cronos

database.

Capital share is value added minus compensation of employees over value added.

Data is from Eurostat New Cronos but missing data is in some cases com-

plemented from the OECD STAN database.

Intra-industry trade index (Grubel-Lloyd index) is calculated on a HS6 prod-

uct detail as GLIkij = 1− |X
k
ij−Xk

ji|
Xk
ij+X

k
ji

.

Number of borders to be crossed before accession for a shipment transported

from country i to country j. It takes value 0 for old-old trade, 1 for old-new

and new-old trade (since all new countries either share a border with the

EU15 territory: CZ, PL, SK, HU, SI or have a direct sea access: EE, LT,

LV) and varying values for new-new relationships (for instance, 2 for CZ-HU

with a Slovakian transit, 3 for HU-LT with Slovakian and Polish transit)
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Waiting hours at border crossing points for road transportation before EU en-

largement. The value is an average of years 2000-2002 and several border

crossing points (22 for new-old/old-new, 17 for new-new trade) in a direction-

speci�c way. Waiting hours are regularly reported by road transporters to

the International Road Union (IRU).15 The original data is available for

neighbouring countries. The �nal data is constructed by the author so that

it takes into account multiple border crossings by combining the waiting

hours and the number of borders variables.

Customs procedure and bribery survey variable is the composite of 4 survey

measures from the Global Competitiveness Report 2004/2005 of the World

Economic Forum: (1) e�ciency of customs procedures, (2) business impact

of customs procedures, (3) hidden trade barriers, (4) irregular payments in

exports and imports. The measures can take value from 1 to 7, where a

higher value indicates better conditions (more e�ciency, less corruption).

Due to the strong correlation among the 4 measures the simple average of

them is taken as a composite indicator. The survey was carried out right

before EU enlargement in early-2004. Exact survey questions: (1) For im-

ports, inbound customs activities in your country are 1=slow and ine�cient,

7=among the world's most e�cient; (2) What is the impact of your coun-

try's customs procedures on your business? 1=damaging, 7=bene�cial; (3)

In your country, hidden import barriers (i.e. barriers other than published

tari�s and quotas) are 1=an important problem, 7=not an important prob-

lem; (4) In your industry, how commonly would you estimate that �rms

make undocumented extra payments or bribes connected with export and

import permits? 1=common, 7=never occurs.

Share of air and maritime transport for each industry is calculated based

on US export data to Canada and Mexico. The shares are calculated at a

�ne detail (6-digit HS products) and then aggregated up to 2-digit NACE

industries by using intra-EU25 within-industry export shares for each prod-

uct category as weights. In this way, I control for the di�erent product

composition of US versus European trade.

Share of inland trade is the share of road plus rail in total international trans-

15I express my gratefulness to Peter Krausz (IRU) for providing me the data.
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port from each country to intra-EU25 destinations in 2006. Data source is

Eurostat. The shares can only be calculated for the weight (tonnes) and not

the value of trade.

Time sensitivity of a product is a parameter estimate from Hummels et al.

(2007) for each 4-digit HS product categories.16 It is identi�ed from the

modal choice of transportation. Transportation by air is faster but more

expensive than ocean transportation. Observing the modal choice from US

import data between 1991 and 2005 Hummels et al. (2007) identi�es those

goods for which timeliness is more important than transportation costs. For

the current analysis, the product-level measure of time-sensitivity is aggre-

gated up to 2-digit NACE industries. Weighting is either based on total

intra-EU25 export value or each country's export value to the EU25.

Figures and Tables

Figure 2: Trade restrictiveness by industry (ln θ)

16I acknowledge my thankfulness to Pete Minor (USAID) for providing me the estimates.
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Figure 3: Real e�ective exchange rates

Figure 4: PPP GDP per capita
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Table 5: Industry-level descriptive statistics

NACE Industry Share
in bi-
lateral
exports
(%)

Share
in gross
pro-
duction
(%)

σ θ N

17 Textiles 3.3 2.7 7.3 1.8 1848
18 Wearing apparel 2.1 1.3 5.7 2.5 910
19 Leather, luggage, footwear, etc. 1.1 0.8 7.2 2.0 882
20 Wood, excl. furniture 2.1 3.4 3.7 7.2 2618
21 Pulp, paper products 4.5 4.3 4.4 4.2 2268
22 Publishing, printing, reprod of rec media 1.3 6.8 5.1 6.5 2506
24 Chemical prods 15.2 11.7 7.1 1.9 1666
25 Rubber and plastic prods 1.0 0.8 5.2 2.6 252
26 Other non-metallic mineral prods 3.0 5.8 3.0 20.8 2562
27 Basic metals 8.1 5.2 3.5 5.8 1232
28 Fabricated metal prods 4.7 11.7 4.9 4.7 2534
29 Machinery and equipment 13.8 14.3 7.2 2.0 2338
30 O�ce machinery and computers 0.5 0.2 10.9 1.5 252
31 Electrical machinery and apparatus 6.8 6.8 6.0 2.2 2296
32 Radio, tv and communication equipment 5.6 3.3 5.9 2.3 1456
33 Medical, precision and optical instruments 2.7 2.8 6.6 2.3 1764
34 Motor vehicles, trailers, semi-trailers 17.0 11.7 7.3 1.8 1260
35 Other transport equipment 4.3 3.5 7.5 2.3 1442
36 Furniture, manufacturing n.e.c. 3.0 3.0 4.1 4.9 1442
Notes: Simple averages across all countries and years 2000-2006 in the balanced panel.

Table 6: Waiting hours at border crossings before EU enlargement

from to number
of border
crossing
points

average
hours

maximum
hours

Lithuania Poland 1 5.6 5.7
Czech Republic Poland 3 5.2 8.3
Poland Germany 8 5.0 13.8
Poland Czech Republic 3 4.4 7.9
Poland Slovakia 2 4.2 7.7
Slovakia Poland 2 3.9 7.1
Germany Poland 8 3.6 11.3
Poland Lithuania 1 3.4 9.3
Czech Republic Germany 7 3.3 6.6
Germany Czech Republic 7 2.8 5.6
Hungary Austria 3 2.3 3.7
Austria Hungary 3 2.0 3
Czech Republic Slovakia 6 1.9 3.9
Slovakia Austria 1 1.8 2.3
Slovakia Czech Republic 6 1.8 2.9
Hungary Slovakia 4 1.7 3.2
Hungary Slovenia 1 1.6 1.8
Slovakia Hungary 4 1.4 2.3
Slovenia Hungary 1 1.3 1.8
Austria Slovakia 1 1.1 1.3
Czech Republic Austria 3 1.1 1.8
Austria Czech Republic 3 0.9 1.7
Source: IRU. Average waiting hours across inland border crossings in years 2000-2002.
Maximum is for year and border crossing point.
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Table 7: Country-level descriptive statistics

exporter bilateral
export (mn
euro)

gross out-
put (mn
euro)

domestic
sales (mn
euro)

θ N

AT 159 6569 2884 4.5 1610
BE 232 6625 3046 4.5 1197
DE 952 63849 40206 2.7 1918
DK 64 3550 1952 4.7 1575
ES 231 18464 13120 4.9 1932
FI 71 5299 3061 5.3 1848
FR 505 33944 21312 3.8 1869
IT 393 39161 27128 3.9 1946
LU 14 567 295 10.9 651
NL 273 9444 5342 3.8 1673
PT 63 3084 1862 7.3 1736
SE 139 10089 5891 4.5 1722
UK 316 30150 19976 4.2 1477
All old 263 17754 11236 5.0 21154
CZ 96 3988 1975 4.5 1757
EE 9 322 138 5.1 910
HU 73 2830 1349 5.4 1631
LT 7 325 157 7.1 1414
LV 13 437 131 11.6 392
PL 120 5279 2961 4.0 1757
SI 18 919 418 6.0 1456
SK 41 1093 422 6.9 1057
All new 47 1899 944 6.3 10374
All 155 9826 6090 5.7 31528
Notes: Simple averages across all importers, industries and years 2000-2006.

Table 8: Survey results on customs procedure

country E�ciency
of customs
procedures

Irregular
payments
in ex-
ports and
imports

Hidden
trade
barriers

Business
impact of
customs
procedure

Average

PL 4.3 2.5 3.0 3.8 3.4
LV 3.5 2.3 2.5 3.3 2.9
LT 3.9 1.8 2.4 3.2 2.8
CZ 3.3 2.3 2.4 3.1 2.8
HU 3.7 1.7 2.2 3.2 2.7
IT 3.4 1.4 2.3 3.3 2.6
SK 3.0 2.1 2.3 2.4 2.5
FR 3.0 1.2 1.8 3.0 2.3
ES 2.9 1.3 1.6 2.9 2.2
SI 2.8 0.9 1.8 3.1 2.2
PT 2.7 1.0 1.1 2.3 1.8
EE 2.2 1.1 1.3 2.4 1.8
BE 2.3 1.0 1.3 2.2 1.7
AT 2.2 0.7 1.1 2.3 1.6
IE 2.0 0.8 1.5 1.8 1.5
LU 1.7 1.0 0.9 2.2 1.5
DE 1.9 0.7 1.2 1.8 1.4
UK 1.9 0.6 0.9 1.5 1.2
NL 1.6 0.7 0.9 1.6 1.2
DK 1.4 0.2 1.0 1.7 1.1
FI 1.4 0.4 0.6 1.7 1.0
SE 1.3 0.4 0.7 1.5 1.0
Source: WEF. Original score reversed: higher is worse. In descending order of average.
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Table 9: Correlation coe�cients of survey scores

E�ciency
of customs
proc.

Irregular
payments

Hidden
trade
barriers

Business
impact of
customs
proc.

E�ciency of customs proc. 1
Irregular payments 0.89 1
Hidden trade barriers 0.94 0.92 1
Business impact of customs proc. 0.94 0.82 0.89 1

Table 10: Transportation mode sub-sample sizes, by industry and country

Maritime Air Inland N
NACE
17 1806 0 812 1848
18 896 644 560 910
19 0 686 616 882
20 2422 0 1232 2618
21 1834 0 1204 2268
22 0 1778 1372 2506
24 1582 1540 742 1666
25 0 224 98 252
26 1330 0 1414 2562
27 854 588 714 1232
28 1008 1162 1400 2534
29 1624 1316 1204 2338
30 0 252 14 252
31 560 1834 1176 2296
32 0 1414 770 1456
33 0 1694 588 1764
34 0 0 644 1260
35 1400 1316 602 1442
36 448 1316 602 1442
All 15764 15764 15764 31528
Country
AT 483 602 1218 1610
BE 553 490 840 1197
CZ 553 581 1358 1757
DE 812 868 1337 1918
DK 980 945 259 1575
EE 651 574 0 910
ES 980 1134 1078 1932
FI 1274 1253 0 1848
FR 945 1015 1113 1869
HU 623 469 1274 1631
IT 1050 1218 868 1946
LT 763 896 448 1414
LU 168 161 518 651
LV 357 147 0 392
NL 826 784 1113 1673
PL 707 805 1260 1757
PT 826 854 1134 1736
SE 1232 1127 0 1722
SI 630 581 1071 1456
SK 259 322 875 1057
UK 1092 938 0 1477
All 15764 15764 15764 31528
The number of country-pair and industry observations, for which the share
of a given transport mode is above the median share in the sample.
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Table 11: Time-sensitivity of industries based on SITC-2 estimates by Hummels
(2001b)

Time-sensitive Time-insensitive
NACE industry NACE industry
29 Machinery and equipment 17 Textiles
30 O�ce machinery and computers 18 Wearing apparel
31 Electrical machinery and apparatus 19 Leather, luggage, footwear, etc.
32 Radio, tv and communication equip. 20 Wood, excl. furniture
33 Medical, precision and optical instr. 21 Pulp, paper products
34 Motor vehicles, trailers, semi-trailers 22 Publishing, printing
35 Other transport equipment 26 Other non-metallic mineral prods

27 Basic metals

Table 12: Examples for time-sensitivity based on HS-4 estimates by Hummels et
al. (2007)

HS4 Description of product τ̂

Perishability
0709 Vegetables, fresh or chilled 2.56
0710 Vegetables (raw or cooked by steam etc.), frozen 1.22
0711 Vegetables, temporarily preserved, not now edible 0.00a

Varying consumer tastes
6103 Men's or boys' suits, ensembles etc. 0.98
6104 Women's or girls' suits, ensembles etc. 0.80
6309 Worn clothing and other worn textile articles 0.22

Physical constraints
8703 Motor cars and vehicles for transporting persons 2.31
8702 Motor vehicles for transporting more than 10 persons 0.00a

8704 Motor vehicles for transport of goods 0.00a
a Estimate statistically not di�erent from zero.
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