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Abstract:

This study examines how differences in logistics performance between trading partners
shape bilateral wine exports. Using data for 152 countries over 2007-2021, we construct a
multidimensional measure of logistics performance distance based on the World Bank’s Logistics
Performance Index, capturing gaps in customs efficiency, infrastructure, shipment arrangements,

logistics competence, tracking, and timeliness. Bilateral wine trade data are drawn from the BACI—

CEPII database. The analysis employs a gravity model estimated using Poisson pSeudo-maximum
likelihood. The results show that greater logistics performance distance is sig
with lower bilateral wine exports, suggesting that logistics asymmetries
source of trade frictions. Decomposition results suggest that ustoms efficiency,
infrastructure, logistics competence, and timeliness account for ve association.

The impact is stronger for bottled wine than for bulk wine, €6t i e higher sensitivity

effect intensifies during periods of global econo ; n country pairs involving
landlocked economies. Robustness checks co
religious factors, nor by the depth of tr. ment though deeper trade agreements are

associated with higher exports,they do elimina negative effect of logistics performance

distance. These findings highli f logistics compatibility in international wine

trade. Policy efforts should focus customs procedures, infrastructure, and delivery

reliability, while also ting digitalization and deeper trade integration to reduce cross-border

frictions.

ance distance; Wine exports; Trade facilitation; Gravity model;




1. Introduction

International wine trade has expanded steadily over recent decades, supported by rising
incomes, evolving consumer preferences, and deeper integration of agri-food markets worldwide
[1,2]. Wine is now traded across regions with markedly different production conditions,
consumption habits, and regulatory environments. At the same time, it remains a highly
differentiated product, closely associated with quality, origin, and reputationgand is sensitive to

d traditional

handling, storage, and delivery conditions. These features suggest that, béye
determinants such as market size and geographic distance, the ability to move ¥ iently and
reliably across borders may play an important role in shaping trade outc

More recently, global disruptions have further highlighged nce of logistics in
sustaining international trade. The COVID-19 pandemic, in part Inerabilities in
s in logistics flows
[3]. It also had pervasive effects on transportation net ross-border coordination,
ext, differences in logistics
capabilities across countries may have beco ers increasingly face the
challenge of operating across heterogene , strained logistics environments.

Against this background, logisti€s perfo has attracted growing interest in the

international trade literature! s procedures, well-developed transport

infrastructure, reliable logistics s predictable delivery times are generally found to

reduce trade costs an ort expo
with stronger logisti ance export more, especially in sectors that are time-sensitive or
quality-sensitive, 1 i od products [8,9]. Still, most of this work focuses on the

absolute level o isti ormance within individual countries.

may diffe 1 nt ways. Even when both partners perform relatively well on average,
misalignment i customs procedures, infrastructure quality, or delivery reliability can create
additional frictions. These frictions may raise coordination costs, extend transit times, and increase
uncertainty for exporters. Despite its intuitive relevance, this relative aspect of logistics
performance has received much less empirical attention. Existing studies tend to treat logistics
performance as a country-specific characteristic and largely overlook the role of logistics

asymmetries between trading partners.



This gap is especially apparent in the literature on wine trade. Gravity-based analyses of
wine exports have highlighted the importance of economic size, distance, cultural ties, trade
agreements, and product differentiation in shaping bilateral flows [2,10—12]. While transport and
trade costs are acknowledged, logistics performance is often captured only indirectly, if at all.
When logistics measures are included, they are usually defined at the exporter or importer level,

without accounting for how compatible the logistics systems of trading partness actually are. As a

mance between

result, there is limited evidence on whether and how differences in logistics perfd
countries constrain wine exports.

This study seeks to address this gap by examining the effect
distance on bilateral wine exports. Rather than relying on

multidimensional measure of logistics performance distance u nk’s Logistics

distance reflects the degree to which two logis (ST isalighed, and thus the additional
costs exporters may face when operating teroggneous logistics environments [13,14].
t for this analysis. Wine shipments are

often subject to excise contro i i are sensitive to temperature and handling

Previous research sug i delays and quality deterioration can have disproportionate
effects on exports of.di iated goods [15]. It therefore seems likely that logistics asymmetries
matter more for wi cts that are less sensitive to quality and timing.

panel

ilateral wine trade flows covering 152 countries from 2007 to 2021,
vity model using Poisson pseudo-maximum likelihood to account for zero
performance diStance, the analysis decomposes this distance into its six underlying components to
identify which dimensions of logistics divergence are most relevant. The study also explores time
variation by assessing whether the impact of logistics performance distance changes across
different periods, including episodes of global economic stress such as the global financial crisis.

This paper contributes to literature in several ways. First, it shifts the focus from the level

of logistics performance to the distance between trading partners, providing empirical evidence



that asymmetries in logistics systems are associated with lower international wine trade and may
constitute a meaningful source of trade frictions. In doing so, it complements and extends existing
studies that primarily examine logistics performance at the country level by introducing a relational
perspective that captures mismatches in cross-border logistics environments. Second, by
decomposing logistics performance distance into its underlying components, the paper identifies

the logistics dimensions through which this negative relationship appears to g most pronounced.

The results highlight the central role of customs efficiency, infrastructure qualityjdegistics service
competence, and delivery timeliness, thereby offering a more granular und
different dimensions of logistics contribute to shaping bilateral trade fl i sensitive
sector such as wine. Third, the analysis uncovers important hete products and over
time. The negative association between logistics distance and ex i r bottled wine

than for bulk wine, reflecting differences in value, handlin gui , and sensitivity to

supporting trade resilience when supply chain

The remainder of the paper is org ection 2 reviews the related literature

and outlines the conceptual framework. Section 3 bes the data, variable construction, and

empirical strategy. Section 4 p nd s the estimation results. Section 5 concludes

with policy implications and direc re research.

2. Literature rev1e.‘
2.1 Conceptuahzatmn 0 Iogtsttcs performance distance

The 1dea of loglstlcs erformance distance is meant to describe how different two countries
are in terms‘of theirl‘ogigtics capabilities across several dimensions. Instead of looking only at how
good a count%ﬁgi;ics system is on its own, this approach focuses on the gap between countries.
That gap reflects differences in areas such as customs procedures, the quality of transport
infrastructure,vlogistics services, and the reliability of deliveries. These differences may shape how
easily goods move across borders and how costly those movements become.

In practice, logistics performance is often summarized by the Logistics Performance Index,
which provides a common framework for comparing national trade logistics systems. When two

countries have relatively similar logistics systems, meaning the distance between them is small,



cross border transactions tend to involve fewer coordination problems and shorter delays.
Uncertainty may also be lower. When the distance is larger, this usually points to deeper structural
mismatches in logistics capacity, which can raise trade costs and make international supply chains
harder to manage.

An important aspect of logistics performance in international trade is not only its absolute
level within each country, but also the degree of alignment between trading partners. When
logistics systems differ substantially, exporters may face additional coordina?on‘costs that arise
from operating across heterogeneous institutional and operational environments. Thesqosts can

materialize in several ways, including longer clearance times, inconsistent documentation
F U WO

requirements, and reduced reliability in delivery schedules. As a result, even when one country
- W A

has relatively efficient logistics, trade may still be hindered if its partner operates under

significantly different or less efficient conditions. N

This asymmetry perspective suggests that logistics performance distance captures a distinct
Y Y persp g8 g Ap nance p

source of trade frictions beyond average logistics quality. In particular, mismatches between highly
_ QW AN
efficient exporters and less efficient importers may create bottlenecks at critical points in the
| el
supply chain, such as customs processing or port handling, where the overall performance is
pply p g p 'S g p
effectively constrained by the weaker system. By contrast, when both trading partners operate at
A

AN
similar levels of logistics performance-even if not at the global frontier-cross-border processes
A\

.. W
tend to be more predictable and easier to coordinate. In this sense, logistics compatibility, rather
_ -wr =
than logistics performance alone, becomes a key determinant of bilateral trade outcomes.
A A\
There is considerable evidence suggesting that stronger logistics performance supports
w o .
export competitiveness, mainly by reducing transport costs and easing access to foreign markets.
Qa WL
This glttern appears clearly in the case of China, where higher LPI scores have been linked to
a - &
stronger export outcomes [17]. Still, it is not only the level of logistics performance that matters.
o W Av
Differences in logistics efficiency between trading partners seem to create additional frictions. The
AN
LPI makes it gssible to identify these gaps and, in doing so, helps highlight specific bottlenecks
and asymmetries in cross border logistics systems [13].
Cross border logistics operations are rarely straightforward. They are often affected by
differences in regulations, uneven use of technology, and coordination problems among logistics

providers, customs authorities, and firms. These institutional and operational differences

contribute directly to logistics performance distance. Earlier studies suggest that better alignment



of cross border procedures, along with closer coordination between production and logistics
activities, can improve distribution performance and reduce some of these frictions [18,14].

From a trade perspective, logistics performance distance appears to play an important role
in shaping bilateral trade flows. While efficient logistics systems generally lower trade costs, the
effects are not uniform across logistics components or types of goods. Evidence from gravity
model studies, particularly in export oriented economies such as South Korea, shows that logistics
efficiency is central to maintaining strong trade links, and that large diff&nces in logistics
performance can weaken those links [19].

Structural and technological conditions also seem to matter. Countries with weaker

F 9 WO

logistics systems often struggle with slow customs clearance, poor infrastructure, or limited
- W A

logistics services, which tends to widen the gap with more advanced economies [9]. Regional
_ W T
initiatives designed to improve connectivity, including la%a infrastructure and trade facilitation
- w
programs, may help reduce logistics performance dlstance Their success, however, likely depends
on long term coordination and consistent 1nst1tut10na1 support [ J
_ QA
Finally, logistics performance distance has 1mphcat10ns for risk in international supply
| el
chains. When logistics capabilities differ widely across countries, supply chains may become more
w y |

AN

vulnerable to disruptions. Shocks in one part of the chain are harder to absorb when systems do
\___N A

not align well. Risk management frameworks therefore stress the importance of identifying these
a - w
structural weaknesses early, as doing so can improve the resilience of cross border logistics

networks [21]. y
2.2. Determinants of wine ex{ort

Within the gravrcx model framework, wine exports seem to be influenced by several
overl.&ppinaforces{corglc conditions matter, but they are only part of the story. Cultural
proximity, geography, vtrade rules, environmental conditions, and product characteristics also
appear t(ﬁl&&&po; outcomes, sometimes in uneven ways across markets. Although the gravity
model was first designed to explain bilateral trade flows using economic size and physical distance,
it has graduaEbeen adapted to the wine sector. This adaptation reflects the idea that wine trade
depends not only on the economic strength of trading partners, but also on consumer tastes,
institutional settings, and the fact that wine is a highly differentiated product.

Economic conditions in importing countries remain an important driver of wine exports.

Higher GDP and GDP per capita are often associated with stronger demand for imported wines,



as rising incomes tend to increase consumers’ willingness to purchase foreign and higher quality
products [10,11,22]. Exchange rate movements also appear to matter, although their effects are not
uniform. When an exporter’s currency depreciates, wines generally become more competitive in
foreign markets. This can support export growth, especially for mid range wines that are more
sensitive to price changes than premium labels [23,24]. Trade costs continue to shape export

performance as well. Distance, tariffs, and non tariff measures affect market access, although
A N

recent studies suggest that not all non tariff measures act as binding barriers in the wine trade
[24,25].

Cultural and taste related factors also play a noticeable role in bilateral wine trade. Shared
F U WO

language, historical links, and long standing migration patterns often make it easier for wines to
-y W A

enter foreign markets by lowering information and transaction costs and by increasing consumer
~—

familiarity with products from exporting countries [N In particular, emigrant

communities seem to sustain demand for wines from their countries of origin, even when local
A4S N B

substitutes are widely available. Geographical distance, which is usually a strong barrier in gravity
_ AN

models, appears to matter less for wine. This is likel related to wine’s relatively high value
pp > Y y hig

compared to its weight and to the presence of well estabgshed shipping and distribution networks

&
that help reduce transport costs H 0]. Taste differences, sometimes captured by genetic or cultural
AN [N

distance, may still influence trade patterns, altluum premium wines often overcome these barriers
through reputation and branding M

Trade policy and regulation further shape wine export outcomes. Lower tariffs and
preferential trade w&n‘t{ generall‘y make it easier for wines to reach foreign markets by

a

reducing direct trade costs. By contrast, tariff increases can quickly disrupt export flows. Recent
Qa WL

discussions around &ssibk&U.S. tariff increases on Prosecco imports illustrate how sensitive wine
exports can be to policy Ehanges [28]. Beyond tariffs, non tariff barriers such as technical standards
and sani;y £$rem.ents also matter. These regulations, particularly for still bottled wines, can
be costly to meet and may discourage export participation, especially among smaller producers
[29]. e

Environmental and climate related factors have become more visible in recent research on
wine exports. Climate variability, including temperature anomalies, affects grape yields and wine

quality, which in turn influences export supply. At the same time, climate conditions in importing

countries may shape consumption patterns and preferences for certain types of wine [24]. Harvest



conditions in exporting countries are especially important, since changes in both quantity and
quality directly affect the ability to serve international markets [30].

Finally, product differentiation adds another layer to the gravity model analysis of wine
trade. Different categories of wine, such as still wines and fortified wines, tend to respond
differently to economic conditions, policy changes, and environmental factors. The growing
international demand for high quality and origin specific wines, including Italian and Port wines,
suggests that reputation and geographical indication play an increasingly imp%ole in export

success. This heterogeneity implies that exporters may benefit from tailored strategies that take

into account the specific characteristics of each wine category [31,10,1

2.3. Impact of logistics performance distance on wine export

In this study, the role of logistics in shaping wine exy through the concept
of logistics performance distance, defined as the multidimé p in logistics performance
between exporting and importing countries. Unlik @' bsolute logistics efficiency,
logistics performance distance captures how i (flps are across key logistics

dimensions, including customs efficiency dmfraStsucture,quality, shipment arrangements, logistics

service competence, and deliye . A logistics performance distance reflects

raise coordination costs, increase delays, and

extension of the distance e@mncept commonly used in gravity models. While geographic distance
captures physical s ics performance distance reflects institutional and operational
stics systems are poorly matched. These frictions are particularly
rts, given the product’s sensitivity to transport conditions, storage
very reliability. When logistics performance differs substantially between
trading partnefS) exporters may face longer transit times, higher administrative burdens, and
greater risks of spoilage, all of which could discourage export activity and be associated with lower
traded volumes.

Logistics performance distance may also interact with cultural and preference-related
barriers. Differences in logistics performance often coexist with broader institutional and

organizational gaps, potentially reinforcing the effects of cultural distance. Existing evidence



suggests that part of the negative effect traditionally attributed to geographic distance in wine trade
can be explained by differences in preferences and practices, sometimes proxied by genetic or
cultural distance [27]. When logistics systems are better aligned, however, these cultural frictions
may be less binding, as reliable logistics can facilitate market entry and reduce uncertainty.
Premium wines may be particularly able to overcome taste-related barriers when supported by

efficient and predictable logistics networks.

Economic and institutional conditions further condition the effect of logisties performance
distance on wine exports. Differences in income levels and purchasing power the extent
to which importing countries can absorb higher logistics-related trade c
purchasing power in destination markets has been shown to s t high-value wines
such as Port wine, even in the presence of trade frictions [24]. I i istdnce, reflected in

divergent regulatory frameworks and trade procedures, dan amapli impact of logistics

coordination between institutions may further hinde C y to navigate cross-border
logistics processes [32].
Improvements in logistics perfo can, i principle, mitigate the disadvantages

associated with logistics performance distance. s studies show that gains in logistics

efficiency are comparable to a in e distance, leading to substantial increases in

exports, particularly in developing ere logistics constraints are more severe [6]. In the

Climate variability in importing countries can influence demand and
consumption patterns, as evidenced by findings that temperature anomalies negatively affected
port wine exports [24]. Non-tariff measures may also interact with logistics performance, either
reinforcing trade frictions through stricter regulatory requirements or easing them through
harmonization and standardization. Taken together, these considerations suggest that while
multiple factors shape wine exports, differences in logistics performance between trading partners

constitute a fundamental source of trade costs.

10



Based on the above arguments, this study proposes the following hypothesis:
H1: Greater logistics performance distance between exporting and importing countries is

associated with lower wine exports.

3. Data and Model Specification

), countries! over

clude

This study relies on a balanced panel of bilateral trade data covering

the period 2007—2021. Bilateral wine export values, measured in current milli ollars, are

obtained from UN Comtrade and constructed following product classific d in the

wine trade literature [2,34]. Standard bilateral control variables com gravity
models-geographic distance, common language, contiguity, c@lonial a egional trade
agreements-are sourced from the CEPII gravity dataset, whi benchmark in empirical

trade analysis [19,35].

Wine export data are built using bilateral trz BACI database at the six
digit Harmonized System level. As is comm

identified under HS Chapter 22 and defin

f wine trade, exports are
et of HS6 codes that cover the main

orking at this level of detail makes it

more than ten liters (HS 220422), as well as wine shipped in containers exceeding ten liters (HS
220429). These categories generally reflect larger-volume shipments that are less dependent on
retail packaging and are typically less sensitive to transport conditions and logistics-related risks

compared with bottled wine.

! List of countries is reported in Table A1 of the Appendix.
11



This classification allows us to distinguish between wine products that differ in their
exposure to logistics frictions. In particular, bottled wine, as defined above, is expected to be more
vulnerable to delays, handling issues, and delivery uncertainty, while bulk wine shipments are
relatively more standardized and less sensitive to such constraints. This distinction is central to our

analysis of how logistics performance distance affects bilateral wine trade.

For each exporter importer year observation, bilateral wine export§yare calculated by

aggregating BACI trade values across the six HS6 codes listed above. The reshlting variable,

denoted Wtrade;j;, captures the total value of wine exports from country i to

O Y .

Taken together, this construction reflects the full range of internation products,

including bottled and bulk wines, and provides a consistent e%

model analysis. &\
Logistics performance is captured using the World % PE

dimensions of national logistics capability: customs e

blepfor the gravity

ich summarizes six

shipments, logistics service competence, tracking an: glivery timeliness [7]. Rather
than using LPI levels, this study focuses on logisti nce (LPID), defined as the
multidimensional distance in LPI comp porting and importing countries. LPID
is constructed using a Euclide istance{ftamewg@rk across the six LPI dimensions, allowing us
to quantify the degree of logist een trading partners. Higher values of LPID
performance, while lower values reflect more similar
logistics environments, n is consistent with recent approaches that emphasize

cross-border logisti

The empii is conducted within a gravity-model framework, which remains the
ning bilateral trade flows (Anderson & van Wincoop, 2003). The
estimated using Poisson pseudo-maximum likelihood (PPML), which is
well suited trade data because it accommodates zero trade flows and is robust to
heteroskedasti€ity [16]. Country-pair fixed effects are included to absorb time-invariant bilateral
characteristics, while exporter-year and importer-year fixed effects control for multilateral
resistance terms and country-specific shocks, in line with best practice in gravity-model estimation

[35].

12



We begin by estimating a baseline gravity specification in which bilateral wine exports are
regressed on LPID. This specification captures the overall effect of differences in logistics
performance between exporting and importing countries on wine export flows. By focusing on
LPID rather than absolute logistics levels, the baseline model isolates the role of logistics

asymmetry as a source of trade frictions, conditional on standard gravity controls and fixed effects.

To examine potential heterogeneity across different dimensions of logistics capability, we

then estimate a series of alternative specifications in which LPID is constructedfasing each LPI
] C
tiQnal shipments,

component separately. Specifically, we compute component-specific logistics

based on differences in customs efficiency, infrastructure quality,

logistics service competence, tracking and tracing, and deliv:

specific distance variable is introduced into the gravity equation o ing us to assess
whether certain dimensions of logistics divergence exert a gtt n wine exports than
others.

This disaggregated approach makes it p ify the particular logistics

bottlenecks that are most relevant for wine trade. For ¢ differénces in customs efficiency
may increase clearance delays and ad rtainty, while divergence in delivery

timeliness may raise the risk of

ality det@rioratio, ime-sensitive shipments such as wine. By
comparing the estimated effects , the analysis sheds light on which aspects of

logistics alignment matter most for performance. This strategy follows recent studies

that emphasize the imp@itance of dec@mposing aggregate logistics measures to better understand

logistics—trade li an underlying transmission channels [9,37].

We spe t ine empirical model as follows:
Wtr ijt = Uit + Uit + BlLPIDIJt + BZCONTROLUt + Eijts (1)

iand j denote the exporting and importing countries, respectively, and tindicates

the year. Wtrdade, represents the value of bilateral wine exports from country i to country j. Data

on bilateral wine trade are obtained from the BACI-CEPII database and are constructed using
Harmonized System six-digit product classifications as discussed above. All trade values are

expressed in current billions of U.S. dollars.

13



Logistics performance is measured using the World Bank’s LPI, which evaluates national
logistics capability across six dimensions: the efficiency of customs and border clearance
procedures (Customs), the quality of trade and transport infrastructure (Infrastructure), the ease of
arranging competitively priced international shipments (/ntershipments), the competence and
quality of logistics services (Logistics), the ability to track and trace consignments (7racking), and
the timeliness of shipments reaching their destination as scheduled (7imeliness) [7].

To capture differences in logistics performance between trading partne e construct a

measure of LPID using a Euclidean-distance framework:

LPID;j, = \/Z?zl(Componenta-t - Componentcjt)

)
where subscript ¢ indexes the six LPI components. To %ﬂu n of the LPID
can

tance between exporting
and importing countries across the six LPI dimensions. Sp8 or each country pair, LPID
es in customs efficiency,
infrastructure quality, international shipment a ice competence, tracking
and tracing, and delivery timeliness. This f the overall degree of mismatch in

mensional space.

standardization is applied prior to constructing the Euclidean distance. This approach preserves
the relative contribution of each logistics dimension while maintaining consistency with the

underlying structure of the LPI.

14



Applying the same construction, we also compute component-specific distance measures,
namely CustomsD, InfrastructureD, IntershipmentD, LogisticsD, TrackingD, and TimelinessD, to
examine heterogeneity across different dimensions of logistics capability.

Since the LPI is available only for selected survey years (2007, 2010, 2012, 2014, 2016,
2018, and 2023), we construct annual measures of LPID by interpolating LPI values over time.
Specifically, for years between two consecutive survey waves, we apply aglinear interpolation

and 2009 are

procedure to obtain intermediate values. For example, LPI values for 200%
interpolated between the 2007 and 2010 survey rounds, and the same ap
subsequent intervals. For the final years in our sample (2019-2021), L
between the 2018 and 2023 releases.

This interpolation approach allows us to construct a iste 1 panel while

preserving cross-country differences in logistics performancg ) olation may smooth
short-term fluctuations, the LPI is generally understood tively persistent structural
characteristics-such as customs efficiency, infrastru @ d logistics service capacity-
which tend to evolve gradually over time. In thij ar interpolation appears to

be a reasonable approximation and is consi i mon practice in literature when higher-
frequency data are required. Fogrobustness, timate Equation (1) using only observed

ain qualitatively unchanged, confirming the

They reflect the relagion between wine exports and medium-term differences in logistics
performance betw ing ers, rather than the effect of year-to-year logistics shocks. If
tes shogtsrun variation in logistics performance, the estimated effect of LPID
verall, however, the consistency of the results using only observed LPI
years prov ance that the negative association between logistics performance distance
and wine expolts is not an artifact of interpolation.

The vector CONTROL;j; includes standard bilateral variables commonly used in gravity
models. These controls comprise product of natural logarithm of GDP per capita of the importer
and exporter, geographic distance, indicators for common contiguity, shared official language,

colonial ties, and membership in the same regional trade agreement. The GDP-related variable is

included as a standard gravity control and to maintain comparability with previous studies of wine

15



trade. However, its coefficient should be interpreted with caution in the present specification.
Because exporter-year and importer-year fixed effects are included, much of the country-year
variation in market size, income levels, macroeconomic conditions, and multilateral resistance
terms is already absorbed by these fixed effects. As a result, the estimated GDP coefficient does

not have the same interpretation as in a conventional gravity model without exporter-year and

importer-year fixed effects. It captures only residual variation not absorbed byathe fixed effects
and may therefore appear unstable or difficult to interpret. For this reason@@Wefdo not draw
substantive conclusions from the sign or magnitude of the GDP coefficie
interpretation focuses instead on the coefficient of LPID, which is the
this study. In addition, the regression includes exporter-year an

and a;;) to account for multilateral resistance terms and cou

The model is estimated using PPML, which is well Suii ftade data as it accommodates
zero trade flows and is robust to heteroskedasticity. ind Tarlea (2015), standard
errors are computed using multi-level clusterin c al correlation across country
pairs and over time.

The dataset consists of 201,435 ilateral tions covering 152 sovereign countries
over the period 200720212 all ol variables are obtained from the CEPII database.
Table 2 presents descriptive stati variables used in the analysis. In addition, Figure 1
illustrates the time e verage values of wine exports and logistics performance

distance.

Table 1 further indicates a clear relationship between logistics performance distance and

wine trade. Specifically, country pairs characterized by higher LPID values trade nearly half as

much in wine as those with lower logistics distance. This difference is statistically significant at

2 The data supporting this study’s findings are available from the corresponding author upon reasonable request.

16



the 1 percent level, suggesting that greater divergence in logistics performance is associated with

substantially lower wine export volumes.

Table 1: Break-down of wine export by logistics performance distance sample

Low LPID High LPID
Variable Obs Mean Obs Mean ttest (p-value)
Wtrade 100,722 0.24 100,713 0.13 0.000

Table 2: Statistical summary

count mean sd

Wtrade 201435 0.18 1.12

LPID 201435 1.65 1.02 .30
LnGDP 201435 3.61 2.00 7.84
D 201435 8.64 0.81 9.90
comlang off 201435 0.13 0.33 1.00
comcol 201435 0.08 0. 0. 1.00
comrelig 201435 0.17 0.00 0.99
contig 201435 0.02 0.00 1.00
fta wto 201435 0.19 0.00 1.00

Note: Wtrade denotes the value of bilateral wine e
performance distance, constructed as the Euclidean distd
six dimensions (customs, infrastructure, intern
timeliness). LnGDP represents the product of G
the logarithm of bilateral geographie @istance.
indicating whether trading partners sk 0
respectively. fta wto is a dummy variable
agreement.

W

SD). LPID refers to logistics
porter’s and importer’s LPI scores across
pgistics competence, tracking and tracing, and

anguage, colonial ties, religion, or a common border,
oth countries are members of the same regional trade

17
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Composition of global wine trade Trade-weighted logistics distance by wine segment

1
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—
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|
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2005 2010 2015 2020 2005 2010 2015 2020
Year Year

Botled wine —---—- Bulk wine | | Boltled wine ————- Bulk wine |

Higher values indicate exports concentrated in more logistically distant markets

Figure 3: Composition of wine export and trade-weighted

Figure 2 provides a descriptive overview of how t
exports has evolved over the sample period. The left-hand%pa nows that Europe and Central
Asia remained the dominant destination region thro , confirming the continued
importance of traditional wine trade corridors w;j . At the same time, exports
to East Asia and the Pacific increased visibl i ially from the mid-2000s onward.
This pattern is consistent with the grow ian markets in global wine demand, likely
supported by rising inco sumption preferences, and the gradual
The right-han ents this picture by plotting the trade-weighted average

logistics performance e. It showSthat, as wine exports increasingly expanded toward newer

economic ratighale for focusing on LPID in the econometric analysis, as it suggests that logistics
mismatches became more relevant as global wine trade moved beyond its traditional regional base.

Figure 3 shifts attention from destination patterns to product composition. The left-hand
panel shows that bottled wine accounts for the dominant share of wine exports over time, while
bulk wine represents a smaller and more stable segment. This suggests that the growth of global

wine trade has been driven primarily by bottled products rather than by bulk shipments. That
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distinction matters because bottled wine generally has higher unit value, is more quality-sensitive,
and requires more careful handling, storage, and delivery conditions during transport.

The right-hand panel adds a logistics dimension to this composition story by comparing
the trade-weighted logistics distance associated with bottled and bulk wine exports. The figure
indicates that bottled wine exports are more closely associated with logistically distant trade
relationships than bulk wine exports. This means that the expansion of bogtled wine trade has

increasingly taken place across markets where logistics systems differ more substamtially between

exporters and importers. Since bottled wine is more exposed to delays, misha
unreliability, this pattern reinforces the idea that logistics-related fri
meaningful in the wine sector. Taken together, Figure 3 help
paper’s main argument: logistics performance distance is likel y because the
most dynamic segment of wine trade is also the segment m ss-country logistics

mismatches.

4. Econometric Results
4.1. Baseline results
Column (1) of Table 3 rgports the Baseline stimates of the gravity model examining

the effect of logistics performa

eral wine exports. The results provide strong

support for the central hypothesis The coefficient LPID is negative and statistically

significant at the 1 t level, mdicating that greater divergence in logistics performance

between exporting orting countries is associated with lower wine export values.
Quantitatively, thi i s that logistics asymmetries appear to be a meaningful source
ine markets. This result is consistent with the notion that misaligned
astructure quality, logistics services, and delivery reliability may raise

increase uncertainty in cross-border supply chains, thereby discouraging

The negative effect of LPID aligns closely with earlier evidence showing that logistics
performance plays a critical role in shaping export competitiveness. Studies using aggregate LPI
measures find that improvements in logistics efficiency are comparable to reductions in effective
distance and lead to higher export volumes, particularly for time-sensitive or quality-sensitive

products [6,17]. By focusing on logistics distance rather than logistics levels, the present results
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extend this literature by showing that relative mismatches in logistics systems across trading
partners constitute an additional barrier to wine trade, beyond traditional geographic distance.
Beyond statistical significance, the estimates in Table 3 also imply economically
meaningful effects. In the PPML framework, the coefficient LPID can be interpreted as a semi-
elasticity, indicating the percentage change in bilateral wine exports associated with a one-unit

increase in logistics performance distance, holding other factors constant. Thegegative coefficient

on LPID therefore implies that even moderate increases in logistics divergence®etween trading
partners are associated with sizeable reductions in wine export values. Given
multidimensional gaps in customs efficiency, infrastructure quality, logi
timeliness, these results suggest that misalignment in logisticsgsystem! 1mpose substantial
trade costs on wine exporters. In practical terms, improveme t re istics distance
between countries, such as harmonizing customs procedure ivery reliability, are
itude and direction of the
estimated LPID coefficient provide strong empiricalSuppé ~Hypothesis H1, confirming that
greater logistics performance distance betwee
with lower bilateral wine exports. For r so re-estimate Equation (1) using only
ults in column (2) of Table 3 remain

the estimated effect of LPID.

observed LPI years without i

qualitatively unchanged, confi

varies across product led and bulk wine. As reported in , the coefficient on LPID
is negative and statis ignificant at the 1 percent level in both specifications, confirming that
logistics asymmet for both categories. However, the magnitude of the effect
across hie two product types.
(column 3), the estimated coefficient is —0.25, indicating a relatively
onse of exports to logistics performance distance. In contrast, the
efficient for bulk wine (column 4) is slightly smaller in absolute value (—0.22).
Although both effects are economically significant, the larger magnitude for bottled wine suggests
that this segment is more sensitive to mismatches in logistics systems between trading partners.
This difference can be explained by the distinct characteristics of the two product types.

Bottled wine is typically a higher-value, final-consumption product that is more sensitive to

handling conditions, delivery reliability, and time delays. It often requires careful storage,
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temperature control, and timely delivery to preserve quality and brand reputation. As a result, any
misalignment in logistics systems-such as differences in customs procedures, infrastructure
quality, or delivery timeliness-can translate into higher risks and costs, leading to a stronger
negative impact on trade.

By contrast, bulk wine is generally shipped in larger quantities, often for further processing,
blending, or bottling in the destination market. These shipments tend to be mege standardized and

less sensitive to short-term delays or handling imperfections. Consequentl

performance distance still matters for bulk wine, its effect is relatively less pr: compared

to bottled wine.

Overall, these results highlight an important dimengion, o ogeneity: logistics
performance distance does not affect all segments of the wine m equ ead, its impact
is stronger for quality-sensitive and time-dependent produdts; T€ e idea that logistics
compatibility is particularly critical for sustaining trade in high [le segments of international

wine markets.
Turning to the control variables, the gely conform to standard
gravity-model predictions. Geographic distanc@, entersywith a negative and highly significant

coefficient, reflecting higher transport c@sts and delivery times for more distant trading

partners. This finding is consist on g results in the wine trade literature, although

distance effects are typically smal an for low-value bulk commodities due to wine’s

relatively high value ight rat1

presence of LPID hat physical separation and logistics asymmetries capture distinct

dimensions of trad

ese variables likely proxy for lower information costs, stronger consumer
familiarity, anddimore established commercial networks, all of which are particularly important in
markets for differentiated products such as wine [26,27]. The positive and significant coefficient
on contiguity further indicates that neighboring countries trade more wine, possibly reflecting
shorter delivery times and denser distribution networks.

The coefficient on free trade agreement membership is also positive and statistically

significant, confirming that preferential trade arrangements facilitate wine exports by reducing
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tariffs, harmonizing regulations, and improving market access. This result is consistent with
previous findings in the wine trade literature, which show that trade agreements play an important
role in shaping bilateral wine flows, especially for bottled wines subject to regulatory requirements
[2,11].

The coefficient on the logarithm of GDP appears to have counterintuitive signs. In the

presence of exporter-year and importer-year fixed effects, the coefficient@n GDP should be

interpreted with caution, as it reflects only residual variation beyond country-levelheconomic size.
Much of the variation in aggregate GDP is already absorbed by these fixed vhich may
lead to unstable or counterintuitive coefficient estimates. For this

specification focuses on the product of GDP per capita of the expo

distance is a key determinant of bilateral wine

variables and multilateral resistance te i

significantly reduce trade flgws. Th findin derscore the importance of logistics
compatibility in international de vide a strong empirical foundation for the
subsequent analysis of LPI compo une heterogeneity presented in Tables 4 and 5.

Table 3: Estimation zesult

(1) 2) (€) (4)

hole sample  Selected years  Bottled wine Bulk wine
VARRAB Wtrade Wtrade Wtrade Wtrade
LPID -0.09%** -0.10%** -0.25%** -0.22%*%*
(0.014) (0.023) (0.033) (0.041)
LnGDP -1.27%** -1.79%** -0.54 -2.67%**
(0.185) (0.363) (0.375) (0.537)
D -0.56%** -0.56%** -0.46%** -0.57%**
(0.017) (0.027) (0.038) (0.049)
comrelig 0.88%** 0.90%** 1.39%** L 17%%*
(0.059) (0.098) (0.125) (0.205)
comlang off 0.89%#* 0.96%** 1.40%** 2.66%**
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(0.032) (0.052) (0.085) (0.106)

comcol 0.66%** 0.66%** 0.55%* 2.78%**
(0.071) (0.114) (0.214) (0.177)
contig 0.51%** 0.52%** 0.79%** 1.35%**
(0.048) (0.077) (0.069) (0.136)
fta_wto 0.26%** 0.24%** 0.62%** 0.61%***
(0.030) (0.050) (0.074) (0.080)
Constant 12.79%** 15.87%** 10.19%** 23.49%**
(1.137) (2.221) (2.444) (3.636)
Observations 174,438 66,627 171,808 99
Pair FE NO NO N,
Importer-year FE YES YES Y ES

Exporter-year FE YES YES YE YES

Robust standard errors in parenthg

*H% p<0.01, ** p<0.05, * p<0

Standard errors are clustered at (and may be correlated within) base
every combination of,

orter, exporter, and year) and

4.2. Further results

Panel A of Table 4 presents the estimatioh results from the gravity model in which logistics

performance distance is broken down infe its six ual components. Looking at the results

this way makes it easier to se gistics divergence appear to account for the
overall negative relationship be d wine exports reported in Table 3. The findings
suggest that logistics matter equally across dimensions. Instead, aspects related

to reliability and ope i to play a more prominent role for wine trade, which is

lower. Wine shifpments often face inspections, documentation checks, and excise controls, which
makes them particularly exposed to clearance delays. When customs systems are poorly aligned,
administrative uncertainty may increase and clearance times may lengthen, discouraging exporters
from serving those markets. This pattern is in line with earlier evidence showing that customs

efficiency is a key determinant of trade in processed food and agricultural products [39,6].
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Distance in infrastructure quality also shows a strong and statistically significant negative
association with wine exports. Differences in transport infrastructure, such as port facilities, road
networks, and storage capacity, are likely to raise handling costs and increase the risk of damage
during transit. For wine, which often requires careful handling and, in some cases, temperature
control, such mismatches in infrastructure quality can be especially costly. This finding is

consistent with previous studies that emphasize the central role of transpert infrastructure in

The coefficient on international shipment distance is also negative, onitude is
smaller and, in some specifications, only weakly significant. This sugg in the
ease of arranging international shipments do matter for wine exgpor less than other
logistics dimensions. One possible explanation is that shippin i iffic have become
relatively standardized at the global level, allowing expo pecialized logistics
providers to overcome some shipment related frictions. Si gs have been reported in
studies where shipment arrangement plays a seconda ared to customs performance and

infrastructure quality [7].

Distance in logistics service com a negative and statistically significant

effect on wine exports. This co es in the quality and reliability of freight

forwarders, customs brokers, service providers. When logistics service

damage or delays i y affect product quality and brand reputation. The importance of
logistics service q umented in the trade literature, which shows that professional

logistics capabil are crifical for maintaining quality and timeliness in international supply

nc racking and tracing capability also appear to reduce wine exports, although
the estimated effect is smaller than that of infrastructure quality or logistics competence. Tracking
and tracing systems improve shipment visibility and reduce uncertainty, which can be especially
valuable for high value wine exports. When exporting and importing countries differ in these
capabilities, exporters may find it more difficult to monitor shipments and respond to disruptions,

which may limit their willingness to trade. This result is consistent with studies highlighting the
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role of information transparency and digital logistics systems in facilitating international trade
[7,13].

Finally, timeliness distance emerges as one of the logistics dimensions most strongly
associated with wine exports. Larger differences in delivery reliability between trading partners
are associated with substantially lower wine trade flows. Timely delivery is particularly important

for wine, especially for premium products and for shipments destined for retail and hospitality

channels where inventory management is tight. This finding echoes earlier evidefige showing that

N

acking and tracing

sensitive

delivery reliability is among the most important logistics dimensions for expo
and quality differentiated goods [9].

An interesting result emerging from Table 4 is that differ
capabilities appear to have a more limited effect on wine export oms efficiency
and infrastructure quality. One possible explanation is that track g technologies have
become relatively standardized and widely adopted across particularly within global
shipping and logistics networks. As a result, diffe ension may generate less
additional friction for exporters, as basic ship pring can often be ensured
even when trading partners differ in their

By contrast, customs pracedures i ¢ conditions are more institution-specific

ften subject to excise controls, certification

introduce delays and i i ncertainty. Similarly, differences in port facilities, storage
conditions, and trangport Mfastructure directly affect handling quality and delivery reliability. In
this context, mism systems and infrastructure are likely to represent more binding
trade than differences in tracking technology, particularly for bottled and
, the results in Panel A of Table 4 suggest that the negative effect of overall
logistics perfofinance distance on wine exports is driven mainly by divergence in customs
efficiency, infrastructure quality, logistics service competence, and delivery timeliness.
Differences in shipment arrangement and tracking capabilities appear to play a more limited,
though still relevant, role. Overall, these findings reinforce the idea that logistics alignment matters
most in dimensions directly linked to reliability, quality preservation, and administrative

efficiency, all of which are central to sustaining international wine trade.
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Panel B of Table 4 presents the results using an alternative Manhattan-distance measure of
logistics performance distance. While the baseline LPID is constructed using Euclidean distance,
the Manhattan-distance measure sums the absolute differences between the exporter and importer
across the six LPI components. This specification helps assess whether the main results depend on
the particular distance metric used to capture logistics asymmetry. The estimated coefficient

remains negative and statistically significant, confirming that the adversepeffect of logistics

performance distance on wine exports is not specific to the Euclidean-distaiige construction.
Rather, the results consistently suggest that larger logistics gaps between tradifg grs act as a
barrier to bilateral wine trade.

Column (1) and (2) of Table 5 reports the estimation results bas ubsamples defined
by different time periods. This analysis allows us to examin ther ct of logistics
ifferent phases of the
global trading environment. Across all subperiods, the co@ LPID remains negative,
although its magnitude and statistical significance e, suggesting meaningful
temporal variation in the role of logistics diver,

In the earlier subperiod, the negati foes,of LPID 1s present but relatively modest. During
this time, global trade expanded steadily, and s networks benefited from increasing
integration as well as improve i and information technologies. Under these

conditions, differences in logistics\pesf e across countries may have been partly absorbed

by growing trade vol

with evidence indicati logistics trictions tend to be less binding during periods of strong
global trade growt table supply chains [6,7].

omes noticeably stronger during the subperiod covering the global
mediate aftermath. Disruptions to trade finance, transport services, and
ing this period appear to have increased the importance of reliable and well
aligned logisti€s systems. Countries with larger logistics performance distance experienced
sharper declines in wine exports, reflecting greater sensitivity to delays, coordination failures, and
uncertainty. This pattern is consistent with broader evidence showing that trade costs rise

disproportionately during crises and that firms become more dependent on efficient logistics to

sustain export relationships [40,41].
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In the most recent subperiod, the negative effect of LPID remains statistically significant,
although its magnitude appears to stabilize or decline slightly relative to the crisis years. This may
reflect gradual adaptation by firms and logistics providers to a more fragmented and risk aware
trading environment. The wider use of digital logistics tools, improved tracking systems, and
accumulated experience in managing cross border complexity may have helped soften some of the

adverse effects of logistics divergence. Even so, the persistence of a negatiyge LPID coefficient

suggests that logistics compatibility continues to be a structural determinant of wii¢ exports, even

during periods of recovery and adjustment [42].

To further assess whether the estimated effect of logistics perform sitive
to major global shocks, we conduct additional subsample ing on periods of
disruption and recovery. Columns (3) and (4) of Table 5 report re financial crisis
period (2008-2009) and the post-crisis period (2010-2019) approach allows us
to examine whether the effect of LPID reflects tempora more persistent structural
relationship.

The results indicate that the negative t ogisties pcrfermance distance remains
robust across both subsamples. In colu e coefficient on LPID is larger in magnitude

during the crisis period, suggesting that I@gistics a tries become more binding when global

supply chains are under stress a e more fragile. In column (4), which excludes

both the crisis years and the CO , the coefficient remains negative and statistically
significant, although size. This pattern suggests that while the impact of LPID
varies over time, it isappear outside periods of disruption.

Taken toge gs indicate that the effect of logistics performance distance is

To examine geographical heterogeneity, we split the sample according to whether trading

partners are affected by landlockedness. Columns (5) and (6) of Table 5 report results for country
pairs without landlocked countries and for those where at least one partner is landlocked,
respectively. A clear pattern emerges: the negative effect of logistics performance distance is

substantially stronger in country pairs involving landlocked countries. While the estimated
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coefficient remains negative and statistically significant for non-landlocked pairs, its magnitude
increases markedly when at least one country is landlocked.

This result suggests that the impact of logistics performance distance is not uniform across
geographical contexts but is amplified in structurally constrained environments. Landlocked
countries typically rely on transit through neighboring countries and depend heavily on external

port infrastructure, which increases exposure to delays, coordination challenges, and institutional

frictions along the supply chain [43]. In such settings, differences in logistics perfofmance between

trading partners translate into higher effective trade costs. This effect is likel rticularly
pronounced for wine, given its sensitivity to handling conditions, s s, and
delivery reliability. Overall, the findings indicate that logistics p ance interacts with
geographical constraints, reinforcing its role as a context-depend! bilateral wine
trade.

To account for the increasing complexity of mod greements, we extend the
analysis by incorporating measures of trade agreemet e Deep Trade Agreements
(DTA 2.0) database. Unlike a simple binary in. apture the extent to which
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agreements include provisions related ng

institutional integration [44]. Specifically, we ¢

nChty(dra nd the share of possible provisions that are
present (dta_depth_share). These provide a more nuanced characterization of trade

agreements, particula

customs harmonizati ade facilitation.

broader s ions can reduce trade costs by improving regulatory coordination and
facilitating cro8§-border logistics [45]. At the same time, the inclusion of these variables does not
alter the main result of the paper. The coefficient on logistics performance distance remains
negative and statistically significant, with a magnitude comparable to the baseline estimates.
These findings suggest that while deeper trade agreements contribute to facilitating wine
trade, they do not fully offset the adverse effects of logistics performance distance. In other words,

even in the presence of institutional integration, differences in logistics systems between trading
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partners continue to act as a meaningful barrier to trade. This reinforces the interpretation of
logistics performance distance as an independent and structurally relevant source of trade frictions,

rather than a proxy for the depth of trade agreements.
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Table 4: Estimation results: Subsample by LPI components and alternative measure of LPID

Panel A (@) 2) 3) “4) () (6)
VARIABLES Wtrade Wtrade Wtrade Wtrade Wtrade Wtrade
Customs -0.14%**

(0.025)
Infrastructure -0.17%%*

(0.022)
Intershipments -0.14%**
(0.036)
ocC G **
.026)
1T -0.20%**
(0.029)
Timeliness -0.16%**
(0.036)

Constant 12.75%** koA 3gHH* 12.77%** 12.89%** 13.14%**

(1.145) 1.133) (1.143) (1.132) (1.137)
Observations 174,4 1743438 174,438 174,438 174,438 174,438
Pair FE N NO NO NO NO
Importer-year FE YES YES YES YES YES
Exporter-year FE ES YES YES YES YES

N5
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Panel B (1)

VARIABLES Wtrade
LPID Alter -(.03%**
005)
Constant Yk
1.139)
Observations 175,465
Pair FE NO
Importer-year FE YES
Exporter-year FE YES
Standard errors are clustered at (and may be correlated within) base g exporter, and year) and every combination of
th.
% p<0.01,

Same set of ¢

W

32



Table 5: Estimation results: Subsample by years and landlocked countries

@)) 2 3 4) &) (6)

2007- 2018- No Any

2017 2021 2008-2009  2010-2019 landlocked landlocked
VARIABLES Wtrade Wtrade Wtrade Wtrade Wtrade Wtrade
LPID -0.10%***  _(Q.05%* -0.20%** -0.0&*** -0.05%** -0.35%**

(0.017) (0.024) (0.042) (0.017) (0.01 (0.034)
Constant 15.35%*% ] Q3%** 8.59 14.95%3%% 12.45%* 11.29%%%

(1.820) (1.394) (6.248) (1.572) (1.20 .615)

Observations 121,292 53,146 20,798 115,232 ,373
Pair FE NO NO NO N NO
Importer-year

FE YES YES YES Y YES
Exporter-year

FE YES YES YES YES YES

Standard errors are clustered at (and may be correlated withi rter, exporter, and year) and
every combination 0
ik 50,01, **

Same set of contr:

Table 6: Estimation results with deep trade agree

(1) (2)
VARIABLES Wtrade Wtrade
LPID -0.08*** -0.09%**
(0.019) (0.019)
LnGDP -0.86%** -0.87%**
(0.220) (0.220)
D -0.67%** -0.68***
(0.021) (0.020)
comreli 0.61%*** 0.627%**
(0.066) (0.065)
comlang off 0.83 % 0.83%**
(0.041) (0.041)
comcol 0.02 0.04
(0.115) (0.113)
contig (0.34%* (0.34%*
(0.047) (0.046)
dta_depth 0.05%*
(0.019)
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dta_depth_share 0.01**

(0.029)
Constant 11.67%** 11.47%**
(1.362) (1.355)
Observations 46,244 46,244
Pair FE NO NO
Importer-year FE YES YES
Exporter-year FE YES ES
Standard errors are clustered at (and may be correlated within) base groups (importer, exp ear) and

every combination of the three.
**% p<0.01, ** p<0.05, * p<0.1

4.3. Endogeneity concern

As in many gravity-based studies of international e eneity may arise when
estimating the relationship between LPID and wine e rimary concern is reverse
causality: higher trade volumes may themselve ib provements in logistics
performance through learning effects, incre ent, ofgpolicy responses aimed at

facilitating trade. In addition, unobserved bildteral fa

ch as long-standing commercial

relationships or historical ties-may simulf@neous ce both logistics performance and trade

flows. Measurement error is a otential issugy as logistics performance is captured through

survey-based indicators available iscrete intervals [7].
empirical strategy relies on a comprehensive set of fixed

sing PPML and include exporter-year and importer-year

iterature (Anderson & van Wincoop, 2003; Silva & Tenreyro, 2006;
s a result, the scope for omitted variable bias is substantially reduced.
distance. Spectfically, current wine exports are regressed on past LPID values (Table 7), linking
trade outcomes to predetermined logistics conditions. While this approach cannot fully eliminate
endogeneity, it reduces the likelihood that contemporaneous trade flows directly influence the
measured logistics gap, a strategy commonly adopted in empirical trade studies [6].

The baseline specification includes exporter-year and importer-year fixed effects. These

fixed effects control for multilateral resistance terms and time-varying country-specific factors,
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such as macroeconomic conditions, institutional quality, and country-level trade capacity. At the
same time, this specification allows us to estimate the effects of standard time-invariant bilateral
variables, including geographic distance, common language, contiguity, and colonial ties. In
addition, we test the robustness of our results by introducing country-pair fixed effects, which
absorb all time-invariant bilateral characteristics. This specification is more demanding because it

absorbs all time-invariant bilateral heterogeneity, including geography, hisgorical ties, cultural

proximity, and persistent bilateral trade relationships. The trade-off is that time-Mmjariant bilateral
variables cannot be separately estimated once country-pair fixed effects are ind s shown in
Table 8, the coefficient on LPID remains negative and statistically signa
comparable to the baseline estimates. This finding indicates tha driven by
unobserved stable trade relationships between country pairs [35]! at the country-

pair fixed effects model as a complementary specification fatl ain baseline model.

characteristics of country pairs.
We also account for cultural factorsgthat@may affect wine trade by incorporating a bilateral

cultural distance index based om the Kogut—Singh ork. This index captures differences in

preferences, norms, and consu

[46]. The results (Table 9, colum

tte are particularly relevant for alcohol products
t cultural distance has a negative and statistically
significant effect on
the wine sector [2 antly, however, the inclusion of this variable does not alter the

estimated impact ting that logistics performance distance captures a distinct

channpel of trade frietions beyjond cultural differences.

ine whether the LPID effect reflects underlying ethical or religious
constraints consumption, we conduct additional robustness checks by restricting the
sample. Specifically, we exclude destination countries with known restrictions on alcohol
consumption and then further exclude predominantly Islamic countries (Table 9, columns 2 and
3). Across both specifications, the coefficient on LPID remains negative and statistically
significant, although slightly reduced in magnitude. This indicates that the main results are not

driven by such restrictions and that logistics performance distance continues to play an

independent role in shaping wine trade [12].
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To further assess the robustness of the main findings, we employ an instrumental variable
approach that uses the exporting country’s historical port depth as an instrument for logistics
performance distance. Specifically, we rely on port-depth information reported in the 2000 edition
of the World Port Index, the earliest report available in the National Geospatial-Intelligence
Agency’s online database archive [47]. Historical port depth serves as a proxy for predetermined

maritime infrastructure capacity, as deeper ports are generally better able to accommodate larger

main sample period of 2007-2021, it is less likely to be influenced by recent ine trade
flows.

Nevertheless, the exclusion restriction should be interp i . Historical port
depth may be correlated with broader historical patterns o iti opment, trade
orientation, infrastructure quality, or long-run economic geo affect wine exports
through channels other than logistics performance distance. xporter-year and importer-
year fixed effects help absorb many country-level f: ot fully rule out all possible
indirect channels linking historical port char i porary trade flows. For this

reason, we interpret the IV estimates as apgmfotmative sobustness check rather than as definitive

causal evidence. The IV estunates reperted in 10 remain negative and statistically

significant, suggesting that the between logistics performance distance and

bilateral wine exports is not drive ntemporaneous reverse causality.

limitations sion restriction and the observational nature of the data, these results should

be interpreted a8 robust empirical associations rather than definitive causal estimates.

Table 7: Estimation results with lag effects

@)) 2
VARIABLES Wtrade Wtrade
LPID¢ -0.12%**

36



(0.015)

LPID > -0.13%**
(0.016)
Constant 12.57%%** 12.62%%*%*
(1.204) (1.238)
Observations 142,496 125,018
Pair FE NO
Importer-year FE YES
Exporter-year FE YES

Standard errors are clustered at (and may be correlated within) base groups (importer, expatte

every combination of the three.
*** p<0.01, ** p<0.05, * p<0.1
Same set of control variables are included. LPID; and LPID. are

Table 8: Estimation with full fixed effects

VARIABLES

LPID
LnGDP
fta_wto

Constant

d-period lags.

(1
Wtrade

L0.30%**
(0.012)
_1.83%%x
(0.164)
].15%%
(0.027)
11.68%**
(0.990)

70,031
YES
YES
YES

every combination of the three.
skeskok p<0-01, *k p<0_05’ * p<0.1

Table 9: Cultural distance and religion

Observations
Pair FE
Imperter-year F
Exporter-yeanl'E
Standa or! ered at (and may be correlated within) base groups (importer, exporter, and year) and

(D (2) 3)
VARIABLES Wtrade Wtrade Wtrade
LPID -(0.35%%* -0.10%** -0, ] 7%x*
(0.021) (0.014) (0.018)
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cult dist -0.16%%*

(0.028)
Constant -4 42 %% 12.89%%** 13.32%%*
(0.223) (1.186) (1.498)
Observations 28,400 153,229 77,046
Pair FE NO NO NO
Importer-year FE YES YES YES
Exporter-year FE YES YES YES

Standard errors are clustered at (and may be correlated within) base groups (importer, expo
every combination of the three.
*** p<0.01, ** p<0.05, * p<0.1

Same set of control variables are included. Obervations in column (1) are significanl

Table 10:; IV estimation
VARIABLES trade
LPID -0.50%**
(0.039)
LnGDP Q 0.00

(0.000)
D -0.06%**
(0.008)
comrelig 0.2] %%
(0.012)
comlang off 0.15%**
(0.009)
comcol -0.05°%**
(0.013)
contig 0.49%:%*
(0.020)
fta_ 0.10%**
(0.009)
Observatio 160,492
R-squared 0.100
Pair FE NO
Importer-year FE YES
Exporter-year FE YES

Standard errors are clustered at (and may be correlated within) base groups (importer, exporter, and year) and
every combination of the three.

**% p<0.01, ** p<0.05, * p<0.1

Second 1V stage is reported
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5. Conclusion

This study examines how differences in logistics performance between trading partners
shape bilateral wine exports. Using a panel of 152 countries over the period 2007-2021, we
construct a multidimensional measure of LPID based on the World Bank’s LPI and estimate its
effect within a gravity framework using PPML. The results consistently show that greater logistics

performance distance is associated with lower wine exports, indicating that asymmetries in

% ce matter

gaps 1n shipment

logistics systems act as a meaningful and persistent source of trade costs.
A more detailed analysis reveals that not all dimensions of logistics

equally. Differences in customs efficiency, infrastructure quality, logi

arrangement and tracking capabilities appear less influential. Th ighlight important
heterogeneity across product types: the negative association | ig§ distance and exports
is stronger for bottled wine than for bulk wine, consistent wi er value, quality sensitivity,
and handling requirements of bottled products.

Further analysis shows that the impac ogIStics p ee distance is not constant
over time. It becomes more pronounced @duri eriodg, of global economic stress, such as the

global financial crisis, when sypply chaig§ are mo ile and exporters are less able to absorb

logistics-related frictions. At e t persistence of a negative and significant

association outside crisis periods s gistics distance reflects a structural source of trade

friction rather than o temporaryh disruption. Additional results indicate that this effect is
amplified in geographic constrained contexts, particularly for country pairs involving
landlocked econo
to account for institutional integration, we find that deeper trade

ing the depth indicators from the DTA 2.0 database-are associated with

distance. Thisf8Suggests that while deeper agreements can facilitate trade through regulatory
coordination and customs harmonization, they do not fully substitute for underlying differences in
logistics systems. Logistics capacity and institutional integration therefore appear to operate as
complementary drivers of trade.

These findings point to several policy implications that are specific to the wine sector. First,

improving logistics performance remains essential, particularly in areas such as customs
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procedures, infrastructure quality, and delivery reliability, which directly affect the handling and
quality preservation of wine shipments. Second, reducing procedural “distance” through
digitalization offers a concrete and scalable policy lever. The adoption of electronic certification
systems, digital customs documentation, and interoperable single-window platforms can help
harmonize procedures across countries, reduce clearance times, and improve transparency in cross-

border transactions. Such measures are especially relevant for wine tradg, where regulatory

compliance and certification play a central role.

At the same time, promoting deeper trade agreements that include f
facilitation, customs cooperation, and regulatory alignment can reinfor
the results suggest that such agreements are most effective wh
infrastructure and service capacity. In this sense, policies aimed a
those fostering deeper institutional integration should be v S
than as substitutes.

This study nonetheless has several limitation I cy-based and available only

at discrete intervals, which may limit its abi 0 ure ghort- fluctuations in logistics

conditions. In addition, while the analysis distingui tween bottled and bulk wine, it does not

40



Reference

[1] K. Anderson, S. Nelgen, Global Wine Markets, 1961 to 2009, University of Adelaide Press,
2009.

[2] A. Dal Bianco, V.L. Boatto, F. Caracciolo, F.G. Santeramo, Tariffs and non-tariff frictions
in the world wine trade, Eur Rev Agric Econ 43 (2016) 31-57.
https://doi.org/10.1093/erae/jbv008.

[3] J. Vilko, J. Hallikas, Impact of COVID-19 on logistics sector companies, It

gnational
Journal of Industrial Engineering and Operations Management 6 (2023) 2
https://doi.org/10.1108/IJIEOM-10-2022-0057.

[4] I Al-Hsani, Z. Al-Balushi, Logistics Sector in Post-COVI C es and

Opportunities, in: A. Mishrif (Ed.), Business Resilience an lity: Pandemic
Effects and Strategies for Recovery, Springer Nature
https://doi.org/10.1007/978-981-97-2962-3 8.

[5] A. Portugal-Perez, J.S. Wilson, Export perform! and trad@yfacilitation reform: Hard and
soft infrastructure, World Development 12

[6] A. Behar, P. Manners, B.D. Nelson 0 nd International Logistics*, Oxf Bull Econ
Stat 75 (2013) 855—-886. https://doi. 1468-0084.2012.00715.x.

[7] J.-F. Arvis, L. Ojala, C. W , A. Raj, K. Dairabayeva, T. Kiiski,

Connecting to Compete 20 Bistics in the Global Economy - The Logistics

Performance Ind Its Indicators, (2018). https://trid.trb.org/view/1526721 (accessed
April 9, 2023)
[8] 1. Martinez-Z ez-Ramos, The effect of trade facilitation on sectoral trade,

of Ecaflomic Analysis & Policy 8 (2008).
[9]

arsoy, F. Kosanoglu, M.F. Acar, S. Zaim, Unveiling the Drivers of

Efficiency: Insights from Cross-Country Analysis, Sustainability 16

(2024) . https://doi.org/10.3390/su16072683.

[10] S. Gouveia, J. Rebelo, L. Lourengo-Gomes, Port wine exports: a gravity model approach,
IJWBR 30 (2018) 218-242. https://doi.org/10.1108/ITWBR-02-2017-0008.

[11] A. Macedo, S. Gouveia, J. Rebelo, Horizontal Differentiation and Determinants of Wine
Exports: Evidence from Portugal, ] Wine Econ 15 (2020) 163—180.

https://doi.org/10.1017/jwe.2019.31.

41



[12] C. Zurita, S. Steinbach, Faith and fermentation: The impact of religious composition on
global wine trade, ] Wine Econ (2026) 1-17. https://doi.org/10.1017/jwe.2025.10113.

[13] V. Roy, S.K. Mitra, M. Chattopadhyay, B.S. Sahay, Facilitating the extraction of extended
insights on logistics performance from the logistics performance index dataset: A two-stage
methodological framework and its application, Research in Transportation Business &

Management 28 (2018) 23-32. https://doi.org/10.1016/j.rtbm.2017.10.00\l .

[14] N. Bandaranayake, S. Kiridena, A.K. Kulatunga, H. Dam, Analysing cross=gerder logistics
operations for performance improvement: development and validation of
Oper Manag Res 17 (2024) 1531-1552. https://doi.org/10.1007/s1

[15] D.L. Hummels, G. Schaur, Time as a trade barrier, Ameri 0 eview 103 (2013)
2935-2959.

[16] J.S. Silva, S. Tenreyro, The log of gravity, The Revie
(2006) 641-658.

[17] T. Ding, W. Zhu, M. Zhao, Does Cross-Border

d Statistics 88

ance Contribute to Export
Competitiveness? Evidence from China sport Cost Model,

Sustainability 15 (2022) 490. https://

[19] M.-J. Song, H.-

performance:

Business &

[21] D.-W. Kwak, V.S. Rodrigues, R. Mason, S. Pettit, A. Beresford, Risk interaction
identification in international supply chain logistics: Developing a holistic model, IJJOPM
38 (2018) 372-3809. https://doi.org/10.1108/IJOPM-03-2016-0121.

[22] J.S. Castillo, E.C. Villanueva, M.C. Garcia-Cortijo, The International Wine Trade and Its
New Export Dynamics (1988-2012): A Gravity Model Approach, Agribusiness 32 (2016)
466—481. https://doi.org/10.1002/agr.21463.

42



[23] J.-M. Cardebat, Guest Editor’s Introduction to the Special Issue: Wine, Macroeconomics,
and Finance, ] Wine Econ 15 (2020) 131-133. https://doi.org/10.1017/jwe.2020.19.

[24] A. Macedo, S. Gouveia, J. Rebelo, J. Santos, H. Fraga, International trade, non-tariff
measures and climate change: insights from Port wine exports, JES 48 (2021) 1228-1243.
https://doi.org/10.1108/JES-04-2020-0161.

[25] G. Puga, A. Sharafeyeva, K. Anderson, Explaining bilateral patterns of global wine trade,
19622019, J Wine Econ 17 (2022) 338—344. https://doi.org/10.1017/jwe.

[26] B. Siliverstovs, D. Schumacher, Estimating gravity equations: to log or
Econ 36 (2009) 645-669. https://doi.org/10.1007/s00181-008-021

[27] O. Bargain, J. Cardebat, R. Chiappini, Trade uncorked: Genetic di

nd taste-related

barriers in wine trade, American J Agri Economics 105 (20 74—

https://doi.org/10.1111/ajae.12335.
[28] J. Echevarria Garay, A. Stiletto, S. Trestini, Prosecco U &Ssure: Modelling Export
Flows and U.S. Tariff Scenarios Using a Gravi C ach, (2025).

https://doi.org/10.20944/preprints202507

[29] A. Dal Bianco, I fattori determinanti ort digvino secondo il modello gravitazionale:

[30] M.-I. Ayuda, H. Ferrer-P¢

https://doi.org/1
[31] A. Seccia, D.

evidence fro

[32] . Cao, E. Elahi, T. Wei, The Impact of Multidimensional Distance on

1 Exports: Evidence from China Based on the Technological Added Value,
Sustainability 15 (2022) 393. https://doi.org/10.3390/su15010393.

[33] M. Varsei, K. Christ, R. Burritt, Distributing wine globally: financial and environmental

trade-offs, [IPDLM 47 (2017) 410-428. https://doi.org/10.1108/IJPDLM-01-2016-0012.

43



[34] P. Lombardi, A. Dal Bianco, R. Freda, F. Caracciolo, L. Cembalo, Development and trade
competitiveness of the European wine sector: A gravity analysis of intra-EU flows, Wine
Economics and Policy 5 (2016) 50-59. https://doi.org/10.1016/j.wep.2015.12.002.

[35] K. Head, T. Mayer, Gravity equations: Workhorse, toolkit, and cookbook, in: Handbook of
International Economics, Elsevier, 2014: pp. 131-195.

[36] J.E. Anderson, E. van Wincoop, Gravity with Gravitas: A Solution to thg,Border Puzzle,

American Economic Review 93 (2003) 170-192.

https://doi.org/10.1257/000282803321455214.

[37] F.Z. Bugar¢ié, N. Stanisi¢, V. Marinkovié, Assessing the effects o

on export and competitiveness using SEM methodology:
IJLM 35 (2024) 1847-1866. https://doi.org/10.1108/IJLM-
[38] P.H. Egger, F. Tarlea, Multi-way clustering estimation
Economics Letters 134 (2015) 144—147.
[39] S. Djankov, C. Freund, C.S. Pham, Trading on of Economics and
Statistics 92 (2010) 166—173. https://doi.
[40] D. Chor, K. Manova, Off the cliff a Credit,conditions and international trade
ional Economics 87 (2012) 117-133.
ade collapse, Annu. Rev. Econ. 5 (2013)

during the global financiakcrisis, J

[41] R. Bems, R.C. Johnson, K

375-400.
[42] S. Miroudot, Re debate on the implications of COVID-19 for global
supply chains, International Business Policy 3 (2020) 430-442.

ements: Theory and evidence, Canadian Journal of Economics/Revue

d’économique 57 (2024) 836—869.

[45] Y. Hou, Deep trade agreements and trade costs, The World Economy 46 (2023) 3571
359s.

[46] R. Maseland, D. Dow, P. Steel, The Kogut and Singh national cultural distance index: Time
to start using it as a springboard rather than a crutch, Journal of International Business

Studies 49 (2018) 1154-1166.

44



[47] T.M. Greaney, P. Gyawali, Deep-water ports and international trade: A structural gravity

estimation, International Economics 183 (2025) 100614.

Appendix:

Table Al: List of countries

No. Reporter Percent No. Reporter Percent No. Reporter Percent No. eporter  Percent
1 AFG 0.47 39 DNK 0.97 77 KGZ 0.57 11 0.4
2 AGO 0.46 40 DOM 0.76 78 KHM 0.82 11€ 0.96
3 ALB 0.6 41 DZA 0.73 79 KOR 0.97 0.95
4 ARE 0.88 42 ECU 0.84 80 KWT 72 0.76
5 ARG 0.94 43 EGY 0.93 81 LAO .61 119 T 0.79
6 ARM 0.62 44 ESP 0.98 82 LBN RWA 0.57
7 AUS 0.97 45 EST 0.89 8 L A48 21 SAU 0.94
8 AUT 0.97 46 ETH 0.31 84 LB 122 SDN 0.02
9 AZE 0.38 47 FIN 0.96 123 SEN 0.83

10 BDI 0.41 48 FII 0.44 12 124 SGP 0.95
11 BEL 0.2 49 GAB 0.63 87 X 125 SLB 0.29
12 BEN 0.59 50 GBR 7 88 0.92 126 SLE 0.52
13 BFA 0.61 51 GEO 0.65 AR 0.68 127 SLV 0.69
14 BGD 0.74 52 81 90 MDA 0.73 128 SOM 0.22
15 BGR 0.95 0. 91 MDG 0.8 129 STP 0.27
16 BHR 0.78 92 MDV 0.32 130 SVK 0.94
17 BHS 0.47 0.25 93 MEX 0.93 131 SVN 0.93
18 BIH 0.79 0.2 94 MKD 0.71 132 SWE 0.96
19 BLR 0.95 95 MLI 0.55 133  SYR 0.13
20 BOL 0.78 96 MLT 0.73 134 TCD 0.39
21 BRA 0.57 97 MMR 0.74 135 TGO 0.59
22 RN 0.97 98 MNG 0.5 136 THA 0.97
23 0.71 99 MOZ 0.39 137 TIK 0.42
24 CAF 62 HRV 0.91 100 MRT 0.55 138  TKM 0.25
25 CAN 0.97 63 HTI 0.53 101  MUS 0.72 139 TTO 0.26
26 CHL 0.89 64 HUN 0.95 102 MWI 0.51 140 TUN 0.89
27 CHN 0.97 65 IDN 0.48 103 MYS 0.5 141 TUR 0.97
28 CIV 0.84 66 IRL 0.96 104 NER 0.62 142 TZA 0.6
29 CMR 0.78 67 IRN 0.59 105 NGA 0.82 143  UGA 0.57
30 COG 0.54 68 IRQ 0.4 106 NIC 0.41 144 UKR 0.93
31 COL 0.91 69 ISL 0.66 107 NLD 0.97 145 URY 0.87
32 COM 0.43 70 ISR 0.78 108 NPL 0.68 146 UZB 0.56
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33
34
35
36
37
38

CRI
CUB
CYP
CZE
DEU
DJI

0.83
0.46
0.92
0.96
0.49
0.38

71
72
73
74
75
76

ITA
JAM
JOR
JPN
KAZ

0.13
0.68

0.9
0.97
0.72
0.88

109
110
111
112
113
114

NZL
OMN
PAK
PAN
PER
PHL

0.95
0.85
0.48
0.75
0.87
0.94

147
148
149
150
151
152

VEN

YEM
ZAF

Z/MB
ZWE

0.33
0.46
0.24
0.2
0.56
0.6
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