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ABSTRACT ARTICLE HISTORY
Even though trade tariffs have generally fallen since the GATT Received 3 April 2020
agreement, non-tariff trade barriers still exist and show an upward Accepted 27 October 2020
trend. An important type of non-tariff trade barrier is logistics ser-
vice related to the transport of goods to foreign markets. Efficient
logistics is of great importance for small and open economies s
. model; logistics
such as the Central and Egstern European EU member countries performance index;
that became EU members in 2004 or later and are in the process EU15; CEMS
of economic convergence with the old EU member countries,
mostly through trade. On the other hand, logistics is important JEL CLASSIFICATIONS
for old EU member countries because it influences competitive- F13; F14: F23
ness in global supply chains. The aim of this paper is to examine
the homogeneity of the two blocks of EU countries in terms of
logistics performance, i.e. to examine the impact of logistics per-
formance on the international bilateral trade of the EU15 and
CEMS with the rest of the world in the period 2010-2018. We
develop and estimate a structural gravity model with Poisson
pseudo-maximum probability estimator, using the LPI and its sub-
indices as the main independent variables of interest. Our results
show that differences in LPI values have heterogenous impact on
bilateral trade, especially when considering trade in different
classes of goods and different groups of country pairs.

KEYWORDS
Bilateral trade; gravity

1. Introduction

Logistics is strongly connected to trade and its contribution to the trade competitive-
ness of countries is growing, especially since the trade tariffs have largely declined
due to the trade liberalization process than began after General Agreement on Tariffs
and Trade came into force in 1948. Efficient transport and logistics can either boost
trade or become a barrier to it, therefore we consider it as a non-tariff barrier. Nords
and Piermartini (2004) argue that the cost of transporting goods to foreign markets
presents a good example of non-tariff barriers. However, it is not just the transport
costs that matter; security, quality of infrastructure, customs procedures and the

CONTACT Petra Adelajda Zaninovi¢ @ petra.adelajda.zaninovic@efri.hr @ Faculty of Economics and Business,
University of Rijeka, Ivana Filipovica 4, Rijeka, 51 000, Croatia.

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2020.1844582&domain=pdf&date_stamp=2021-12-29
http://orcid.org/0000-0001-6668-4124
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/1331677X.2020.1844582
http://www.tandfonline.com

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA @ 1567

length of time that it takes for goods to be shipped matter as well. Hummels (2001)
states that the time that it takes for goods to be shipped and the unpredictability
related to time are also costly to traders. ‘International trade calls for flows to be
organised and synchronised through strategic nodes and networks that facilitate stor-
age, conservation and any other value-added service required due to the very charac-
teristics of the goods being transported’ (Puertas et al., 2014, p. 468). The World
Bank has developed the logistics performance index (hereinafter: LPI) as a bench-
marking tool to help countries identify the challenges and opportunities they face
with respect to logistics performance. LPI is used to analyse differences between
countries in terms of logistics costs and the quality of the infrastructure for overland
and maritime transport (Marti et al., 2014b).

Numerous papers in this field have found the positive links between trade facilitation
and/or logistics performance and trade, such as Wilson et al., 2003; Behar & Manners,
2008; Marti et al., 2014a; Marti et al., 2014b etc. However, their investigations only con-
sidered the links between absolute value of logistics performance index (or its sub-indi-
ces) and total/aggregate trade (or specific product groups), but there was no
investigations how particular LPI sub-index affect particular product groups. This paper
investigates the impact of the difference of logistics performance sub-indices (hereinafter
LPI) values between trading partners on their bilateral trade covering the biennial period
from 2010 to 2018. We investigate if the difference in LPI matters and does it affect bilat-
eral trade. Our paper extends the existing literature in a way that we classify trading
goods using Broad Economic Categories (BEC) classification, that we then aggregate to
the three basic System of National Accounts (SNA) classes of goods: intermediate, capital
and consumption goods. In that way we also investigate for potential heterogeneous
impact of LPI differences with respect to different classes of goods. There is a scarce lit-
erature on the product or product groups-specific research in this research field, and
there is lack of empirical findings about the effects of improvements in trade logistics on
trade in specific product groups. Our assumption is that different logistics functions do
not matter equally to different products, for example the perishable nature of food prod-
ucts or the sensitivity of chemical products makes them more vulnerable to delays in
trade (Liu & Yue, 2013). Therefore, this paper attempts to detect possible differences in
trade of different classes of goods. In order to estimate the effects of logistics performance
on international trade we use augmented gravity model. As a proxy variable for logistics
performance we use LPI, that is, its six sub-indices, namely ‘the efficiency of customs
and border management clearance, the quality of trade and transport infrastructure, the
ease of arranging competitively priced shipments, the competence and quality of logistics
services, the ability to track and trace consignments, and finally, the frequency with
which shipments reach consignees within scheduled or expected delivery times’ (Arvis
et al., 2018).

Our paper also addresses the gap in the literature investigating how trade patterns
vary across different groups of countries. Our focus are European Union member
countries, where we distinguish between old EU member countries (hereinafter
EU15) and new EU member countries or so-called Central and Eastern EU member
countries (hereinafter CEMS). We compare effects of the difference in LPI on bilat-
eral trade between these two groups of countries and Rest of the World (ROW)
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countries. There is a clear lack of research of the differences in logistics performance
within economic integrations and its impact on trade flows. We emphasise the
importance of this research for CEMS countries, well known for relatively compli-
cated transition from planned to market economy, outdated transport infrastructure,
but also good geographical position and membership in the EU. According to the
Mordor Intelligence, 2018 Report, CEMS, such as Czech Republic, Hungary, Poland,
and Slovakia, are among the fastest growing economies in the EU. However, their
logistics market is still in infant phase, and undeveloped in comparison with the
logistics markets of old EU member countries. CEMS need to address poor infra-
structure, especially railways, political corruption, lack of competitiveness etc. Despite
the current issues, the CEMS are an attractive location for the investments in logis-
tics. Therefore, from the macroeconomic point of view, it is important to take into
consideration the potentials of CEMS logistics market and its impact on international
trade. On the other hand, we have EU15, EU core group of countries that we basic-
ally use as a benchmark for CEMS.

This paper contributes to the existing literature in several ways, covering the con-
nection between logistics performance and international trade in different classes of
goods. It evaluates the importance of the logistics services in international trade stud-
ies, and it analyses how differences in LPI sub-indices levels between trading coun-
tries impact bilateral trade flows, differentiating between two groups of countries
within economic integration, namely EU. As such, our research follows recent work
on the effects of trade costs, where logistics performance plays a significant role
(Saslavsky & Shepherd, 2014).

The remainder of the paper is structured as follows: Section 2 reviews the literature
related to trade logistics research. Section 3 presents the methodology used in the
empirical part of the paper. Section 4 explains the data and variables included in the
analysis. Section 5 discusses the results and policy implications, and finally, Section 6
presents concluding remarks.

2. Literature review

Trade liberalization and the tariff reductions motivated researchers to start investigating
the effects of non-tariff barriers on international trade, respectively the effects of reduc-
tions of transport costs and other barriers to trade, so called ‘trade facilitation’, on inter-
national trade (Anderson & van Wincoop, 2004; Baier & Bergstrand, 2001; Brun et al.,
2005; Clark et al, 2004; Hummels, 2001, 2007; Limao & Venables, 2001). As many
authors note, improvements in trade facilitation leads to international trade growth. In
their seminal paper, Wilson et al. (2003) estimate the effects of trade facilitation on trade
in APEC countries. To measure the effects of trade facilitation, they employed the gravity
model where port infrastructure, customs environment, regulatory environment, and e-
business infrastructure were used as proxy variables for trade facilitation measures. In
2005, same authors expand their research; they estimate the effects of trade facilitation on
trade in manufactured products for 75 countries in the period from 2000 to 2001. The
results of both studies suggest that improvements in all four trade facilitation measures
lead to increase in international trade. Soloaga et al. (2006) study the effects of changes
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in trade facilitation on trade in Mexican main industrial sectors and their results suggest
that trade facilitation measures should be taken seriously when creating trade policies
since the improvement in trade facilitation could increase export by approximately 20%
and imports by 11%. Iwanow and Kirkpatrick (2007) investigate the impact of regulatory
quality and trade facilitation on export. The results of their gravity model suggest that all
trade facilitation measures, including improved transport and communications infrastruc-
ture increase exports. Portugal-Perez and Wilson (2010) use physical infrastructure, infor-
mation and communications technology, border and transport efficiency, and business
and regulatory environment as trade facilitation proxy variables in order to detect their
effects on trade volume and the results also support aforementioned findings. According
to Djankov et al. (2010), each additional day that a product is not being dispatched,
reduces trade by more than 1% and that percentage is even higher in case of perishable
products, such as agricultural products, meaning that perishable products are more time
sensitive. For the first time, in 2007, the World Bank published the Logistics
Performance Index which includes all above mentioned trade facilitation measures i.e.
customs clearance, transport infrastructure, quality of logistics service, timeliness and the
ability to track the shipment. LPI received significant attention in the international trade
literature and public policy discourse and researchers started to use it as a proxy variable
for trade facilitation and include it in the international trade analysis. Behar and
Manners (2008) incorporate LPI 2007 for the first time in their gravity framework in
order to investigate the effects of the logistics of source and destination country on bilat-
eral exports and the effects of logistics of countries’ neighbours on exports. They use
aggregate LPI as a proxy variable for logistics of source and destination country and their
findings show that logistics positively affect exports, however bordering countries” logistics
matters only for the landlocked exporters. Moreover, the results also show that the des-
tination country’s neighbours’ logistics is negatively related to exports to that country.
They explain those findings as a matter of choice. Namely, exporting countries choose
between numerous disembark places and mostly send their goods to the ‘relatively well-
equipped countries before allowing regional distributors to take over’.

Hertel and Mirza (2009) and Felipe and Kumar (2012) contribute to the literature
by including LPI index and its sub-indices as trade facilitation measures in order to
estimate the effects of trade facilitation on trade in Asian countries by using gravity
model approach. While Hertel and Mirza use only one LPI sub-index in each regres-
sion, Felipe and Kumar incorporate all the LPI sub-indices in one equation. Both
analyses conclude that trade facilitation positively affect trade and that infrastructure
is the most important LPI sub-index. According to Felipe and Kumar’ estimation, the
gains in trade vary from 28% in case of Azerbaijan to 63% in case of Tajikistan.
Their results also suggest that from the exporter point of view, infrastructure has the
greatest impact on trade while from the importer side, customs efficiency has the
greatest impact on trade.

Puertas et al. (2014) and Marti et al. (2014a, 2014b) also estimate the effects of
logistics performance on international trade. All three studies base research on gravity
model and use LPI as proxy variable for logistics performance and as in Behar and
Manners (2008) their results show significant positive effects of logistics performance
of trade, implying that logistics is more important to the exporting than to the
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importing countries. Furthermore, authors recommend the enhancement of exporter-
oriented policies and interventions. Puertas et al. (2014) focus research on 26 EU coun-
tries in the period from 2005 to 2010. In the case of EU countries, the competence and
quality of logistics services record the highest score, followed by the ability to track and
trace consignments and the quality of customs and infrastructure. This results actually
show better performance of the EU private sector in case of trade facilitation since com-
ponents with the highest impact are in reliability of the private sector. Marti et al.
(2014a, 2014b) estimate the effects of logistics performance on trade flows in emerging
countries grouped in five regions, Africa, Eastern Europe, Far East, South America and
Middle East. They control for the trade between different groups of products in accord-
ance to their logistics complexity and their findings show that the more difficult is to
transport goods, the more important becomes logistics performance. Similarly, Saslavsky
and Shepherd (2014) investigate the effects of logistics performance on trade in parts and
components within international production networks and their main conclusion is that
trade in parts and components is more sensitive to logistics performance than trade in
final goods. Bresslein and Huber (2016) analyse trade patterns of EU countries distin-
guishing between trade in parts, components and final goods using Eurostat COMEXT
database at 8-digit level. Their findings confirm that trade patterns differ for different
types of products, namely parts, components, and final goods and that all EU countries
are active through all supply chain, however while developed countries trade mostly with
other developed countries, less developed EU countries trade with more developed coun-
tries. Latest findings of Gani (2017) and Host et al. (2019) estimate the effects of logistics
performance on international trade using cross-country data for a large sample of coun-
tries and both agree that logistics performance have statistically significant and positive
effect on trade flows, particularly on exports. In addition, Bugarci¢ et al. (2020) analyse
the impact of logistics performance on trade volume within two groups of countries,
Central and Eastern European and Western Balkan countries, and conclude that sub-
indices international shipments, logistic quality and competence and tracking and tracing
have the highest effects on trade volume in observed year 2018.

Finally, the majority of empirical studies agree that logistics performance and trade
facilitation, in general, play an important role in international trade. The findings
reveal that logistics and transport is increasingly important for trade across supply
chains and therefore is necessary to investigate and better understand how trade pat-
terns vary across different groups of countries within economic integration and how
logistics performance and its sub-indices affects trade in different groups of products.
Participation in regional and global supply chains, especially for new EU countries is
significant for their competitiveness and therefore our aim is to detect the effects of
logistics performance on EU trade in specific group of products across and offer sug-
gestions for further trade and logistics policies.

3. Methodology

In our research, the theoretical framework to investigate the effects of logistics service
performance on international trade is based on the gravity model theory of inter-
national trade. Since the pioneer work of Tinbergen (1962), the gravity equations
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have been frequently used in many trade related research papers during decades
(Anderson & van Wincoop, 2004; Behar & Manners, 2008; Bergstrand, 1985, 1989;
Frede & Yetkiner, 2017; Host et al.,, 2019; Krugman, 1991; Zajc Kejzar et al., 2016).
We develop the following structural gravity model to estimate the effects of logistics
performance differences between trading partners on bilateral trade:

. ; : k
tradejj = Py + Bigdp;, + Badistyj + Bslpisuby, + Pycontig; + Pscomlang; + Zi:l d;

k
+ Zj:l Vi T Wi
(1)

where trade is the value of bilateral trade in U.S. dollars between reporting country
i and partner country j in year ¢t (since LPI data is published biennially, ¢ represents
years 2010, 2012, 2014, 2016 and 2018). For reporting countries, we have EU28 mem-
ber countries (so i goes from 1 to 28), while j includes EU28 member countries as
well as ROW j goes from 1 to 157; for years 2010 and 2012 our sample has 152 part-
ner countries). This difference of 5 countries is due to the fact that in 2014 five new
countries began publishing LPI scores). gdp;, presents absolute difference of the GDP
(in current US dollars) between country i and country j in year t. dist;; represents dis-
tance between capital cities of trading partners. contig; is a dummy variable with the
value one if trading partners share land border, zero if not and comlang; is dummy
variable with the value one if countries have common official primary language, zero
if not. We note that our approach, using differences of trading partners variables as
regressors is not new it this type of research. Gravity models employed to test
Linder’s theory/hypothesis use absolute difference between GDP per capita of the
importing and the exporting country as one of the regressors (Arnon & Weinblatt,
1998; Atabay, 2015, Josi¢ & Metelko, 2018). Furthermore, this approach is used also
in other research fields, like fiscal policy, which include bilateral trade data in their
analysis (see Holzner et al., 2018).

Terms Zle d; and ZJI‘; Y; represent exporters and importers fixed effects, respect-
ively. Use of exporter and importer fixed effects has become standard since Anderson
and van Wincoop (2004) and Baldwin and Taglioni (2006), because it solves potential
biases in estimation results due to different price levels between countries and other
country-fixed, country-pair fixed and time-fixed characteristics, depending of the type
of data (cross-sectional or panel data).

Main variable(s) of interest are presented with Ipisub;, and is calculated as absolute
difference in one of the six LPI sub-indices between trading partners. The six LPI
sub-indices are the following:

1. efficiency of clearance process (hereinafter Customs)

2. quality of trade and transport infrastructure (hereinafter Infrastructure)

3. ease of arranging competitively priced shipments (hereinafter International)

4. competence and quality of logistic services (hereinafter Logistics)

5. ability to track and trade consignments (hereinafter Tracking)

6. timeliness of shipments with the expected delivery time (hereinafter Timeliness).
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Table 1. Summary statistics.

Variable Mean Std. Dev. Min. Max. N

trade 1086 6810 0 271843 64680
agdp 882123 1812276 9 20529790 63420
dist 5588.16 3712.592 59.617 19586.182 64680
contig 0.023 0.151 0 1 64680
comlang 0.055 0.227 0 1 64680

Note: Mean, standard deviation, minimum and maximum values for variables trade and agdp (absolute difference in
GDPs of country pairs are expressed in millions of dollars.
Source: Author’s own calculation.

Table 2. Summary statistics of the variable Ipisub for the full sample.

Variable Mean Std. Dev. Min. Max. N

Customs 0.853 0.536 0 3.01 64680
Infrastructure 0.967 0.615 0 3.2 64680
International 0.681 0.461 0 2.88 64680
Logistics 0.865 0.553 0 2.89 64680
Tracking 0.873 0.569 0 3.05 64680
Timeliness 0.791 0.525 0 3.2 64680

Source: Author’s own calculation.

Table 3. Summary statistics for average bilateral trade for three groups of countries.

Variable Mean Std. Dev. Min. Max. N

CEMS-CEMS 631 1858 0 29971 2340
CEMS-EU15 1468 5551 0 129709 2925
CEMS-ROW 89 674 0 48080 24765
EU15-EU15 10130 22846 0 271843 3150
EU15-CEMS 1915 7528 0.14 152171 2925
EU15-ROW 867 5272 0 220694 28575

Note: Mean, standard deviation, minimum and maximum values are expressed in millions of dollars.
Source: Author’s own calculation.

The LPI is based on worldwide survey carried out across more than 5000 freight
forwarders and logistics firms who operate internationally. Each respondent rates
their trade logistics experience (in six above mentioned dimensions/sub-indices) with
the eight countries they trade the most. Further details of the construction of each
sub-index are available in Arvis et al. (2018). The descriptive statistics of the Ipisub;
(summary for biennially data from 2010 to 2018) for the full sample is given in Table
2. In Tables 4 and 5 we present results for two sub-samples, for the cases when
reporting countries are EU15 countries and partner countries are ROW countries,
and when reporting countries are CEMS countries and partner countries are
ROW countries.

We estimate Model (1) for each LPI sub-index. We couldn’t estimate the model
with all six LPI sub-indices together due to a high degree of correlation between sub-
indices, resulting in high VIF for some LPI coefficients (higher than 10). In order to
find out whether trade in different product classes is more sensitive to different logis-
tics performance sub-indices, we estimate our gravity model separately for each class
of SNA: intermediate, capital and consumption goods.

When choosing the estimator for our model, we had different possibilities, like
standard ordinary least squares, fixed effects estimator or Poisson estimator. We
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Table 4. Summary statistics of the variable Ipisub for EU15-ROW sub-sample.

Variable Mean Std. Dev. Min. Max. N

Customs 1.168 0.543 0 3.01 28575
Infrastructure 1.342 0.622 0 3.02 28575
International 0.899 0.486 0 2.88 28575
Logistics 1.198 0.560 0 2.89 28575
Tracking 1.191 0.581 0 3.05 28575
Timeliness 1.037 0.539 0 3.02 28575

Source: Author’s own calculation.

Table 5. Summary statistics of the variable Ipisub for CEMS-ROW sub-sample.

Variable Mean Std. Dev. Min. Max. N

Customs 0.634 0.375 0 2.47 24765
Infrastructure 0.689 0.397 0 233 24765
International 0.564 0.375 0 2.29 24765
Logistics 0.624 0.371 0 2.26 24765
Tracking 0.66 0.421 0 2.43 24765
Timeliness 0.658 0.44 0 3.14 24765

Source: Author’s own calculation.

chose and estimated Model 1 with Poisson Pseudo-Maximum-Likelihood Estimator
(PPML), first introduced in gravity model setting by Silva and Tenreyro (2006). We
also used multilateral resistance terms introduced through fixed reporter and partner
effects, thus following one of the seminal paper in this field of research, that of Anderson
and van Wincoop (2004). That way we obtain consistent estimates of the gravity model
variables, that are robust to different patterns of heteroskedasticity. Furthermore, by
using PPML we are able to include zero trade flows, thus avoiding a source of bias. In
our data, there are 5.2% observations at country pair level with zero trade.

4. Data

Our data consists of bilateral trade data between EU28 member countries and their
trading partners, 157 countries in total. We distinguish between two groups within
EU-28 countries: new EU member countries, that is all countries that became EU
members since 2004 (CEMS) and old EU member countries (EU15). Source of bilat-
eral trade data is UN Comtrade database. We obtained GDP data from World Bank
Open Data, while the data for other standard other standard gravity variables we
obtained from CEPII database. Data for our main variable of interest, LPI sub-indi-
ces, came from World Bank. Table 1 presents descriptive statistics for standard grav-
ity model variables, while as explained in Methodology section, Table 2 shows
descriptive statistics of absolute differences of LPI sub-indices between trading part-
ners for the full sample.

Table 3 shows average trade value between trading dyads for three groups of coun-
tries that we define in our paper and from where we can observe the following: 1)
EU15 intraregional trade is by far more developed in comparison with CEMS intrare-
gional trade; 2) CEMS trade more with EU15 (interregional trade) than with other
countries in CEMS; 3) EU15 is far more oriented toward trade with ROW in com-
parison with CEMS.



1574 (&) P. A. ZANINOVIC ET AL.

If we compare results of descriptive statistics in Table 4 with the results in Table 5,
it is clear that EU15 have better logistics performance with respect to CEMS when
comparing both groups with the ROW countries. We can use this difference as a
proxy variable and argue that it reflects the difference between economic development
levels between CEMS and EU15.

5. Results and discussion

Our results,' presented in Tables 6-8 show that variation in LPI sub-indices help
explain variation in total trade, that is, the bigger the difference in LPI sub-indices,
the lower the trade between trading partners. What is even more important, we find
that there is heterogeneous impact of LPI sub-indices on trade, that is noticeable
both in EU15-ROW and CEMS-ROW sub-samples and across all three classes of
goods. Most negative and significant impact of an increase in LPI difference between
trading partner is evident in the case of trade in intermediate goods between EU15
and ROW. This finding is in line with our expectations since almost two-thirds of
global trade is in intermediate goods and trade in intermediate goods is closely con-
nected with regional and global value chains that shape regional and global trade and
global economy.

The results show that in the case of EU15-ROW trade, sub-indices Timelines,
Tracking and International seems to have the highest negative effects on trade.
Namely, the score gap in the sub-index the ease of arranging competitively priced
shipments between trading partners (International) has the highest negative effect on
trade on average, with its peak in 2016. Furthermore, the score gaps in the ability to
track and trade consignments (Tracking) and timeliness of shipments with the
expected delivery time (Timeliness) also affect trade significantly negative, especially
for the period 2010 to 2014. The score gap in the quality of trade and transport infra-
structure is not significant through the whole examined period, which is opposite to
the economic literature where transport infrastructure is one of the most important
trade promotors. The situation is slightly different in the case of trade in intermediate
goods between CEMS countries and ROW. The results of trade in intermediate goods
are in line with the results of the previous works showing that most of sub-indices
have significant effect on trade (Felipe & Kumar, 2012; Marti et al., 2014a; Puertas
et al., 2014) while the results of trade in capital and consumption goods are inconclu-
sive. These results lead us to the conclusion that logistics might be more important in
trade in intermediate goods than in trade with capital and consumption goods.

In the case of trade in capital and consumption goods the results are quite
ambiguous. In the case of trade in capital goods, the sub-indices Customs,
International, Logistics and Tracking show the highest negative effects on trade in
case of both EU15 and CEMS trade with the ROW. Unlike in the case of trade in
intermediate goods, Timeliness is less important when it comes to the trade in capital
goods, since the nature of trade in capital goods is different due to several reasons.
Supply of capital goods is limited due to the fact that 10 countries account for 80%
of world capital goods production (Mutreja et al., 2014). Also, demand is less elastic
when compared with intermediate and consumption goods since buying capital goods
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is considered as a long-term investment. In the case of trade in consumption goods,
there is a clear distinction between estimations results for EU15-ROW vs CEMS-
ROW. Namely, in the case of CEMS-ROW, the significance and the signs of the esti-
mated coefficient are in line with our expectations, that is, the larger the LPI gap
between trading partners, the lower the trade in consumption goods. On the other
side, the significance and the signs of the coefficients for the EU15-ROW case is
counterintuitive; the coefficients are mostly not significant and are in some cases
even positive, especially for the year 2018. We find the reason for these results in the
economic development gap between EU15 and CEMS countries and that trade in
consumption goods is mainly demand driven, while LPI sub-indices are supply-side
oriented. Furthermore, we tested our model without GDP variable included and we
obtained results that show that GDP differences between EU15 and CEMS with
respect to their trading partners from the ROW countries could explain differences in
results when it comes to trade in consumption goods.

Finally, since LPI index and its sub-indices are focused on supply chains, that is, they
represent ‘simple comparators of how efficiently supply chains connect firms to markets
or logistics performance’ (Arvis et al., 2018), we look at the EU15-ROW vs CEMS-
ROW difference from regional and global supply chain perspective. We would like to
stress out that in our paper we focus only on EU15 and CEMS trade with ROW, fully
noting that regional supply chains within EU15 and between EU15 and CEMS have
bigger importance to EU as a whole. Since it would be difficult to disentangle effects of
LPI differences on intra-EU trade from other factors that affect strongly trade within
EU, we focused only on trade of EU members with Third countries (ROW).

When we compare effects of LPI differences on trade in the case of EU15-ROW vs
CEMS-ROW trade, is seems that these differences had more negative impact on
EU15-ROW trade in the aftermath of the Great Recession and particularly for trade
in intermediates, where we observe significant negative effects across almost all sub-
indices in 2010. As the time passed, situation changed and in 2018 we observe that
CEMS-ROW trade is highly affected by differences in logistics performance (Table 6).
This can be attributed to the fact that throughout the observed period, considerable
gap between LPI index and its sub-indices of CEMS countries with respect to EU15
did not diminish. Moreover, based on previous findings (Baldwin & Lopez-Gonzalez,
2015; Lejour et al., 2017) in this field as well as statistical data of average bilateral
trade flows of EUI15-ROW vs CEMS-ROW showed in Table 2, we argue that EU15
countries are more immersed in global supply chains and that this is the reason why
they experienced larger negative effects of LPI differences in the aftermath of Global
Recession as opposed to CEMS countries which are more immersed in regional supply
chains and trade with EU15 and other countries of CEMS group of countries. Results for
most recent available year (2018) show that CEMS countries are not converging to EU15
when it comes to trade with ROW and that are probably still oriented toward regional
supply chain, that can limit their competitiveness in globalized market of 21th century.

6. Conclusion

The aim of this paper was to investigate the effects of logistics performance, specific-
ally different logistics functions on international trade in different classes of goods
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and to investigate possible differences within EU member countries. By incorporating
LPI sub-indices, as proxy variables for logistics performance in the gravity model, we
tried to investigate which of the logistical functions should be treated with priority
and how the improvements in trade logistics affect specific product groups.
Furthermore, we were interested about the effects of the difference in LPI on bilateral
trade between two groups of countries, EU15 and CEMS countries with the rest of
the world countries. We used EU15 as a benchmark for CEMS.

Our results support previously mentioned findings where logistics performance has
statistically significant impact on bilateral trade flows. The results also show that differ-
ence in LPI sub-indices score between trading partners negatively affects trade, however
this effect is different for different classes of goods. Namely, biggest negative effect of dif-
ference in the levels of LPI sub-indices between trading partners is noted in the case of
trade in intermediate goods, meaning that intermediate goods are more sensitive to trade
than capital or consumption goods, where it plays less prominent role. It is also quite
interesting to observe that sub-indices like timeliness, tracking and international, which
are in the domain of the private sector are more significant for trade in intermediate
goods, while customs and infrastructure are more relevant to trade in capital goods. Our
findings also show that LPI differences between trading partners for both groups of EU
countries affect trade in intermediate goods more strongly, but it varies through different
years. Global recession from 2008, had negative effect on global trade that hit harder
EU15 countries, which are more oriented to global supply chains in comparison to
CEMS. In the long term, in our case, from 2010 to 2018, EUI5 stabilised trade flows
with ROW, while CEMS are still very much oriented toward regional trade and regional
supply chains, with LPI being significant hurdle in trade with ROW.

Several important policy implications flow from our results. We argue that CEMS
countries need to put more effort in the development of trade logistics to converge
with EU15 in the development of logistics services because it will remove bottlenecks,
provide better transport corridors for trade, help reduce trading time, and increase
the competitiveness of the shipment prices. Above all, logistics performance is a
gather work for both, public and private sector and in order to improve logistics per-
formance, countries and integrations must simultaneously work on changes in many
areas, namely infrastructure, border procedures and regulatory environment, trans-
port regulation and private sector development. Private sector development should be
one of the priorities for CEMS, considering that its components affect trade in inter-
mediate goods. That way, CEMS countries will have more chances of increasing par-
ticipation in global supply chains.

We acknowledge that an important limitation of our research is estimations of our
model on cross-section data. Although we had at our disposal biennial panel data, we
decided to go along with cross-section estimation since, in our opinion, time period
is too short for robust estimation results. As for the future research, with more LPI
data available over the years, focus should shift on panel data analysis. Another pos-
sible contribution to this field of research is to downsize the analysis on sectoral or
firm level. Finally, more thorough research of different product groups withing differ-
ent classes of goods (for example, within intermediate goods) could shed more light
into relationship between trade and logistics performance.
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Note

1. In results we present only estimates of the coefficients of LPI-subindices. Size and
significance of other gravity model variables included in Model 1 are mostly significant
and have signs in line with theoretical predictions. Estimates of these coefficients are
available upon request. Also, since presented results are obtained after estimating 180
models, we didn’t show any goodness of fit statistics. Average coefficient of determination
across all estimations, calculated as square value of the correlation between the predicted
and the observed values of the dependent variable, is around 93%.
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