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Abstract

One of the major issues in port choice and hinterland studies is the identification of the inland origins
of containerized shipments. Firms’ headquarters, intermediary cross-docking facilities, and the real
places of origin of cargo are used interchangeably. This confusion may lead to a wrong perception of
the factors affecting port choice decisions. This paper proposes a solution to overcome this problem,
by focusing on shipments of French AOC wines (Appellation d’Origine Contrélée) for which the
geographical origin is strictly controlled. The paper also contributes to the port choice and
hinterlands literatures by testing three new variables related to the logistical organization of
shipments. A conditional logit model is employed to estimate the probability of choosing a port
taking in account heterogeneity in the characteristics of shipments and decision makers. The results
confirm the importance of inland distance and maritime connectivity, and bring new insight on the
impact of logistical organization of shipments.

Keywords: port choice, hinterland, container, forwarder, shipment consolidation.

Highlights
e This study describes individual containerized shipments instead of aggregate trade
e Anoriginal method is proposed to overcome the shipper’s location problem
¢ Inland distance remains an important impediment in port choice even for premium cargo
e The preference for frequent services is higher for large shippers and large freight forwarders
e Logistical factors such the use of reefers or multiple-region consolidation also matter



1. Introduction
This paper uses individual shipment data for the analysis of port choice decisions. It aims to
contribute to both port choice and hinterland literatures, where “research is at a stage where
additional potential variables of port choice are proposed and tested” (Caballé-Valls et al., 2020). Its
objectives are both methodological and operational. First, it develops a method for precisely locating
the places of origin of shipments. Second, it tests three novel variables on the logistical organization
of shipments which may influence port choice decisions.

In this work we revisit two classical factors which are particularly relevant from a transport
geography perspective: inland distance and maritime connectivity. Inland distance remains an
important impediment, if not the most important impediment, to port choice. It becomes less
important when a shipper is equidistant to several ports. In that situation, port attributes such its
maritime connectivity become crucial. The trade-off between land distance and the port’s maritime
connectivity may however vary considerably depending on the characteristics of shipments and
decision-makers (Kashiha et al, 2016a, Steven & Corsi, 2012, Malchow & Kanafani, 2004).
Furthermore, the involvement of freight forwarders in the organization of shipments may also
considerably affect the final decision (De Langen, 2007, Tongzon, 2009).

From the perspective of port managers aiming to maintain or to expand port activity, it is important
to understand how port choice behavior varies depending on the shipper’s location. The perception
of the inland distance factor is altered by often limited or inaccurate knowledge of inland origins of
shipments. In most databases used in port choice studies firms’ headquarters, intermediary cross-
docking facilities, and the real places of origin of cargo are used interchangeably. This lack of
discrimination results from the complexity of the problem and the barriers to collect accurate
statistical information. This confusion may lead to a wrong understanding of how geography affects
port choice decisions. To overcome this very crucial issue, this work proposes an analysis focused on
cargo for which the geographical origin of production is strictly controlled.

We analyze port choice determinants of individual shipments of French wines to the United States.
By using information on a single commodity, the aim is also to gain a more precise understanding of
the factors tipping the balance towards one port instead of another, avoiding the heterogeneity
resulting for cargo variety (Malchow & Kanafani, 2004). A novel method of keyword detection is
implemented for an accurate identification of the origins of wine shipments instead of the address
declared by shippers. This solution also allows the collection of original shipment-level information:
the consolidation of shipments from different regions, the involvement of large forwarders and the
use of reefer containers. These three factors, which have not been analyzed previously in a detailed
manner in the port choice literature, are the second focus of this study.

A conditional logit model is employed for measuring the importance of the factors affecting port
choice decisions. We particularly look at the trade-off between geographical proximity and maritime
connectivity controlling for the characteristics of shippers and shipments. As a preview of the
empirical findings of this work, we find significant differences in the geography of shippers, as
compared to the declared shippers’ address. The model using the corrected distance measurement
confirms the importance of proximity in port choice, even for a premium commodity such wine. We
also confirm great heterogeneity on port choice, depending on the characteristics of shippers and
shipments. Last but not least, we find that port choice is also affected by the involvement of large
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forwarders, the use of reefer containers, and the ways in which shipments from different regions are
bundled.

The conclusions of the paper could be useful for planners and decision makers involved in port
development. They could help them have a more accurate appreciation of the factors affecting port
choice behavior to eventually adopt changes in prices and services to address specific shipper
requirements, or develop incentive programs for forwarders including advantage rates for the
installation of consolidation facilities close to the port.

The rest of the paper is structured as follows: Section 2 provides a review of the literature. Section 3
presents the data and methods. Section 4 presents the results. Section 5 summarizes the main
conclusions.

2. Literature review
To contribute to a further understanding of port choice decisions we take as a basis two classical®
factors which are particularly relevant from a geographical perspective: inland distance and maritime
connectivity. This is complemented by a discussion on the heterogeneity of port choice behavior and
shipment characteristics. Even if these three sources of heterogeneity are not spatial, they greatly
contribute to shape the geography of port hinterlands. For more exhaustive reviews on port choice
and hinterlands see Martinez-Moya et al. (2017) and Guerrero (2021), respectively.

2.1 Inland distance and maritime connectivity

In the port choice and hinterland literatures, inland distance has been recognized early as a decisive
factor (Malchow & Kanafani, 2001). Its relevance has been well established in several regional
contexts such in Southern Europe (e.g., Moura et al., 2018, Martinez-Pardo et al., 2020), Northern
Europe (e.g. Guerrero, 2014, Nazemzadeh & Vanelslander, 2015), Japan (e.g., Xu & Itoh, 2019), South
America (e.g., Tiller & Thill, 2017, Vega et al., 2019), India (e.g., Venkitasubramanian and Thill, 2019),
or China (e.g. Wang et al., 2018). However, its importance varies considerably depending on the
geographical characteristics of the region. In coastal regions or islands, the lack of alternatives to
road haulage results in relatively high values of inland friction (i.e. Moura et al., 2018, Xu & Itoh,
2019). Ininland regions equidistant to several ports, differences in transport connectivity may tip the
balance from one port to another.?

Maritime connectivity reflects how well one port connects to others in the maritime shipping
network. It represents an important source of port attractiveness (Slack, 1985, Bird & Bland, 1988)
and is a relevant proxy for freight rates (Wilmsmeier & Hoffmann, 2008). The concept has gained
importance in the two last decades, with the development of network analysis in port geography

' Intheaftermath of World War Il these two geographical factors were associated to two streams in port
geography, the French one more focused on maritime forelands and the Dutch one discussing hinterland
distribution (Ng & Ducruet, 2014).

? Given the overwhelming dominance of road in French wine exports, alternative inland modes have not been
considered in the presentstudy. It should be however noted that when considering commodities others than
wine, intermodal alternatives to the road may be determinant, as showed by Guerrero (2019) and Garcia-
Alonso etal.(2019). Within the portliterature therealso studies estimating the potential hinterlands of ports,
based on timeand costs for different transport modes (see, for example, Van Hassel etal. (2016) or Santos &
Soares (2019)).
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(e.g., Ducruet, 2013, Pais-Montes et al., 2012) and an increasing demand for ‘easily measurable’ port
performance indicators (Ng & Ducruet, 2014). The UNCTAD country-level synthetic indicators are
probably the best known ones and have been recently developed at the level of ports (UNCTAD,
2019).

Maritime connectivity is measured in different ways. While early studies simply measured it through
the frequency of vessel calls, the UNCTAD indicators include as much as five or six components of
equal importance. However, these attributes are not necessarily equally relevant for the success of a
port (Niérat & Guerrero, 2019). Accordingly, in this study we have opted to individually consider
vessel frequency (e.g. Slack, 1985), directness (Brooks, 1985, Wilmsmeier & Hoffmann, 2008), and
the number of maritime companies operating on a route (Wilmsmeier & Hoffmann, 2008). These
attributes, which have been tested in earlier port choice studies, are considered here as proxies of
the number, quality and variety of transport opportunities provided to shippers and forwarders.

2.2 Variations in port choice behavior

Large and small shippers value port choice factors differently. While smaller shippers usually base
their choice on cost, large shippers put more value on other factors such as frequency and directness
of sailing (Brooks, 1985). One explanation to these differences is that large shippers give greater
control to carriers, so they are expected to be more sensitive to factors that benefit shipping lines
(Steven & Corsi, 2012, Kashiha et al., 2016b). Furthermore, large shippers, with their own logistics
staff, would have a broader vision of the costs of end-to-end transport chains. Small shippers would
then focus on cost reduction in the inland segment only?, overlooking factors related to maritime
connectivity (Tiwari et al., 2003).

Another source of heterogeneity in port choice is the degree of involvement of freight forwarders in
the organization of shipments. Despite their importance in the decision-making process they have
received little attention in the port choice literature (Talley, 2019). Forwarders are found to be less
focused on a single segment than on the whole transport chain, being more concerned with indirect
costs such as unreliability, damage, and adverse reputation effects (De Langen, 2007, Tongzon, 2009).
Forwarders may also attach more importance to vessel frequency in order to provide more choice to
their customers (van den Berg & De Langen, 2015, Nugroho et al.. 2016). It should be noted however
that the involvement of forwarders could vary considerably, from just ensuring paperwork such
customs clearance procedures to organizing the whole door-to-door shipment®. Furthermore,
shippers may outsource the organization of maritime transport to forwarders but de facto continue
to take part in port choice decisions (Caballé-Valls et al., 2020).

There may also be differences in port choice depending on the size of forwarders. Large forwarders,
providing tens of thousands containers per year in certain routes, are expected to be in a better
position to negotiate preferential conditions with multiple shipping lines. Their sensitivity to vessel
frequency is expected to be higher, in order to better distribute risks, by spreading the cargo of large
customers on several vessels. However, the behavioral differences between small and large

*> The results of a port choice study in Indonesia show the opposite trend:small shippers being less sensitive to
inland transportcosts than larger ones (Nugroho et al., 2016).

* The services provided by forwarders may include space booking on a vessel, non-vessel operating carriers
(NVOCGs), organizing local and overseas inland transport, handling necessary paperwork and custom clearance,
delivery and distribution service, information service, warehousing, consolidation and other related formalities
(Huanget al.,2019).
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forwarders remain to be confirmed empirically. In order to bridge this research gap, the current work
explores how the involvement of large forwarders impacts port choice.

2.3 Shipment characteristics and container consolidation

Port choice decisions may also vary depending on the individual characteristics of shipments. High
value cargo is expected to be more sensitive to service quality and less influenced by costs factors
(Malchow & Kanafani, 2004, Guerrero, 2019). The findings of different studies generally confirm the
importance of service-related factors for high value cargo, although the impact of distance is not
always lower (Kashiha et al., 2016a).

Shipment size also matters, the preference for closer ports being generally lower for small shipments.
The deviations to the most direct route to the port tend to be higher for several Less Than Container
Load (LCL) shipments. This results from the need to consolidate shipments originated from different
locations at the forwarder’s warehouse. The longer the distance between the individual shipper
locations the higher the probability of deviation from the shortest route to the port. On the contrary
Full Container Load (FCL) shipments are mostly carried directly by truck from the shipper’s facility to
the port, thus increasing the probability of choosing the closest alternative.

Research on the impact of container consolidation on port choice and hinterlands is still nascent.
Most of work on shipment consolidation has been carried out within the domain of operational
research, with a strong focus on cross-docking operations (Boysen & Fliedner, 2010). In a recent
study, Fan et al. (2019) looked at the conditions under which the (de)consolidation of container
imports in the vicinity of a port can allow a reduction of costs and emissions, through a better use of
transport capacities and an increased use of alternative modes. They found that the longer the
distance to the inland destination, the highest the relevance of the deconsolidation of containers at
ports.

Differences are also observed between dry and reefer containers, the latter being more sensitive to
distance (Fan et al., 2019). The higher sensitivity to distance may result from the increase of energy
usage for cooling the cargo (Cheaitou & Cariou, 2012) and the need for higher asset utilization of
reefers due to their high cost (Rodrigue & Notteboom, 2014). Within a port choice framework, it is
expected that the preference for closer ports would be higher for reefer containers (Hjortnaes et al.,
2017). However, no previous work has studied how consolidation issues and the usage of reefer
containers affect port choice decisions. Such assessment is carried out in the present work, based on
individual shipment data.

3. Data and method

3.1 Data on the shipments and estimation of origins
The data used in this study describe the wine shipments of 5,194 TEUs from the French regions to
European ports during 3 months® (April, July and October) in 2006° (figure 1). Maritime exports of

> The choice of months has been madein order to limit the effects of seasonality regarding the types and value
of wine shipments.

®Ina recentstudy on France, it has been shown that the hinterland split between ports has only marginally
changed since 2006 (Guerrero, 2019). Given the path dependence of portchoice, the use of 15 year old data
does notseem to be problematic.
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French wines to the US primarily transit through 5 European ports, each of which handled at least 50
U.S.-bound twenty-foot equivalent units (TEU) of wine during the sample period. The analysis
excludes the remaining ports that collectively handled less than 1% of all the TEUs of AOC wine
during the sample period.

These data are compiled from two sources: the U.S. Customs and Border Protection Automated
Manifest system and manifests submitted at the various ports. The original documents are partially
corrected for inconsistencies and supplemented by a third-party data supplier: PIERS. The resulting
database includes attributes of each shipment including the bill of lading, a description of the
commodity being shipped, shipment quantity in TEUs, the maritime carrier, European and U.S. ports
of transit, and shippers’ address. In many cases, the information on shipper’s address does not

necessarily correspond to the physical origin of the goods nor to the place where the container was
staffed.

This work proposes a solution to the shippers’ location problem by focusing on goods for which the
geographical origin is strictly controlled. In France, this is done through a certification system for
agricultural products called Appellation d’Origine Contrélée (AOC). Amongst the French AOC products,
wine is the most important in terms of volume. It appears as a particularly relevant case for
understanding port choice for two main reasons. On the one hand, it is produced in many regions
spread across the national territory, providing a variety of observation points from which port
alternatives can be compared. On the other hand, as a high value added good, AOC wine is expected
to be less sensitive to transport cost and could allow a better appreciation of factors others than
inland distance.

Information on the AOC regions of origin has been reconstituted through keyword detection, using
commodity descriptions and shipper names. This procedure involved as a first step the inventory of
about a thousand single wine-related keywords to which AOC regions have been individually
assigned. In a second step, each shipment was associated to one or several AOC regions. When a
single shipment contained wines from several AOC regions, it was divided in shipments of equal
volume.
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. Port of F L anwerg™ (1056 TEUS)
English Le Havre . y ) DE Share within AOC
Channel . A4S 9% (96 TEUs)
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The spatial distribution of shipments resulting from this estimation differs from the one obtained
from the shipper’s address field in the original database. Figure 2 shows that only 9% of the volumes
of Champagne had a declared shipper address within the limits of the Champagne AOC region. Table
1 (2" column) reports the same information for the rest of AOC regions. The matching between
shipper’s address (in the original database) and the AOC region (estimated by authors) greatly varies,
ranging from 9% (Champagne, Beaujolais) to 81% (Bourgogne). Overall, the locations provided by the
original database corresponded to estimations based on keyword extraction and processing for 47%
of the TEUs only. As seen in Figure 3, the correlation with shipment size is moderate.

Table 1 Breakdown of container throughput by AOC region and share of address

Share of TEUs for which Shipment Shipment
Number of AOC matches with the size, TEUs  size, TEUs

TEUs shippers’ address (median) (average)
Champagne 1056 9% 2.00 1.48
Bourgogne 801 84% 0.67 0.76
Bordeaux 718 71% 051 0.88
Rhéne 489 63% 0.52 0.81
Cognac 282 25% 1.00 0.96
Languedoc 277 55% 051 0.96
Loire 275 49% 0.33 0.60
Sud Ouest 187 10% 1.00 1.19
Beaujolais 133 9% 0.67 0.81
Alsace 98 62% 0.50 0.82
Other AOC 99 35% 0.01 0.21
Total 4414 47% 0.67 0.85
25 - 100% -
w y =-0.9925x +1.1277 o y =-0.0868x +0.4235
0 o
E 2.1 o R2 = (0.2695 < 80% - e R2=0.0116
S 15 | E oon | ®
2 5
£ 0 ° °
3 1 - °® % 40% - \.Tﬁ
Zos | ® ¢ 2 20% | °
2 o < 4
% 0 @ , , 0% | ‘ . : )
N 0% 50% 100% 0% 20% 40% 60% 80%  100%
Share of TEUs for which AOC matches Share of TEUs for which AOC matches
a. with the shipper address b. with the shipper address

Figure 3. Graphs comparing the Share of TEUS for which AOC matches with the shipper address with: (a) Shipment size,
and, (b) Share of multi-AOC shipments



Table 1 also reports the number of sampled shipments for each AOC region. The volumes were
geographically concentrated, with the top four AOC regions generating about two thirds of the wine
exports. The median size of shipments was small (0.67 TEU) overall, but greatly varied between AOC
regions, ranging from 0.01 (other AOC regions) to 2 (Champagne).

Port of Le Havre | % Port of Antwerp n Port of Fos [/
- . 5 \ ‘nT, y & T
e} —MLeHavre PR S o T L
i Cham E || el Cham E | [ ek -
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RN, . 'f., AP~ ¢ 5 A Langued@énef )

Total (Le Havre): 2394 TEUs (54%) Total (Antwerp): 898 TEUs (20%) Total (Fos): 899 TEUs (20%)f0s

Trade with the US (TEUS) [size doesntvary bewween maps] || Local share of the port (% of the AOC exports)

3 100 300 800 1000 /7 I:I - -

Auvergne Alsace Loire Bourgogne Champagne Min 1025 50 Max

Note: A small part of the wine trade from France to the US passes through ports which are not represented here.
Rotterdam and Bordeaux handle respectively 167 TEUs and 56 TEUs (4% and 1% of the total).

Figure 3 Mapsofthe sampled throughput by AOC region and share ofthe main ports

Figure 3 depicts the main ports and AOC regions. The majority of AOC wine’ regions are located in
the South-East half of France, except Champagne and Loire. By contrast, ports are mostly located in
the North and the West. Figure 3 maps the sampled volumes by AOC region and the local shares of
ports. The port of Le Havre handled 54% of the volumes, Antwerp and Fos 20% each. No other port
was selected for more than 4% of the volumes. The port of Le Havre handled the majority of volumes
in many of the top AOC regions, particularly in the North and the West. The ports of Antwerp and Fos
were only prominent in the North-East and South-East, respectively.

3.2 Conditional logit model

A conditional logit model was used to examine the preferences of shippers and forwarders relating to
port selection. This type of model is common in port-selection studies (see, for example Malchow &
Kanafani, 2004; Kashiha et al., 2016a). For each shipment, the model estimates the probabilities of
choosing each one of the five port alternatives, based on transport costs and a set of variables

related to the characteristics of ports. The selected port is the one that provides the highest utility,
but it cannot be predicted with certainty and is therefore estimated probabilistically.

In a random utility framework (McFadden, 1974), the utility of a port j for a shipper n is

unj=1]nj+ Snj (1)

’ Exceptionally, volumes of AOC Cognac (spirit) areincluded in the analysis but only when they are part of
shipments containing wine as well.



where v,; represents the deterministic component of utility and it is known through the variables
Xnj. The terme, ; is stochastic. Therefore the probability that a shipper j chooses a port n is:

exp(Un;)

N 2k exp (Uny) 2)

nj
in which u,;is a linear function of observable variables that vary with the characteristics of
alternatives, u, ; = Bx, ;. Assuming that there are m factors affecting port selection, then v,, ; is:

Unj = 81X111j + BZXIZIj + Bzxgj + - BmXE,-‘

Theoretically, this model estimates the utility of a port for a shipper by comparing its characteristics
to those of the four other ports. For each shipment, there are five cases, four having a dependent
variable equal to zero and the remaining is equal to one. Shipment characteristics do not vary over
alternatives. Coefficients were determined from the data through Maximum Likelihood Estimation
(MLE) with the Newton-Raphson algorithm, on Base SAS Software.

It should be noted that the reality of the containerized exports of the French AOC wine differs from
the ideal framework of the discrete choice models. French shippers of wine are rarely decision-
makers within the context of deep-sea transport chains. Most of the transactions are ex-works,
meaning that the overseas buyers often assume the cost and the responsibility of transporting the
wine from the seller’s facility in France (Saglietto et al., 2016). Freight forwarders are hired to plan
the most appropriate routes for shipments, including port choice and the selection of land and sea
transport providers. Their port choice decisions will also be greatly influenced by strategies of
shipping lines, particularly with regard to the deployment of vessels of different sizes, their frequency
and the ports of call.

Table 2 De scriptive statistics

Measurement Mean StdDev  Min Max
Distance In km 4.62 202 002 9.79
Vessel frequency ~ Weekly services 6.34 404 01 12
Shipping lines Number 9.83 3.36 1 13
Shipment size Number of TEUs 0.85 094 001 16.04
Shipper's size Number of TEUs 10077 17831 001 55051
Value per unit USD / kg 5.62 325 022 29.39
Reefer Dummy 0.11 0.31 0 1
Transshipment Dummy 0.10 0.29 0 1
AOC consolidation Dummy 0.39 0.49 0 1
Large Forwarder =~ Dummy 0.26 0.44 0 1

To reflect the characteristics of transport chains, the explanatory variables in the model include the
distance from each of the AOC regions to each seaport; the frequency of direct maritime services;
and the number of shipping lines operating on the route between the port and the corresponding
port range in the U.S. (Atlantic, Pacific, Gulf). The regression is weighted by the shipment size (in TEU).
Characteristics of shipments (size, value, reefer, multiple-region consolidation) and shippers (shipper
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size, involvement of large freight forwarder) have been taken into account. Table 2 reports
descriptive statistics for the sample of 5,194 shipments. The inland distance as the crow flies has
been calculated from the largest urban areas within the AOC regions to the seaports. The two
variables describing the containerized transport supply between European ports and the US port
ranges are based on 2007 data compiled by MDS Transmodal (https://www.mdst.co.uk) from the
different maritime companies. Data on AOC consolidation, reefer and involvement of large forwarder
have been obtained through keyword-detection method from raw PIERS data.

It is important to mention two variables that are not included in the model but may have an impact
on port choice: vessel size and freight rates. Former works suggested that vessel size may play a role
in port choice (Malchow & Kanafani, Steven & Corsi, 2012). The main explanations are that maritime
companies using large vessels may provide more available slots per port call, thus increasing port
attractiveness for shippers and forwarders. This assumption could be reasonable on the long run
(shipping lines would only call at ports where a large number of movements can be done) but on the
short run things are more complex, and the number of slots available may greatly depend on
negotiations with local shipping agents and the stability of the local demand. In other words, for
shipping lines not all the ports in a route are equally important.

Another hypothesis relating vessel size and port choice is that when shipping lines achieve higher
economies of scale, they may transfer part of the cost savings to their customers. However, it has
been argued that the extent to which savings are passed to shippers and forwarders depends on the
level of competition between lines (Hoffmann, 2012). Independently of the vessel size, it seems
reasonable to think that the more shipping lines compete for the inland clients, the lower the freight
rates paid by shippers are likely to be (Wilmsmeier and Hoffmann, 2008).

The second variable is freight rates charged by shipping lines at different ports. A high cost of
maritime transport could make a port less attractive for shippers and forwarders. However ocean
freight rates are difficult to measure precisely, the rates vary considerably by customer even for the
same port, depending on its importance to the shipping line (Slack & Gouvernal, 2011). This brings
into question the appropriateness of freight rates quotations, publicly available on internet, and
frequently used in quantitative port choice analyses (see, for example, Martinez-Pardo et al., 2020).

4. Results
The conditional logit model provides estimations of how different characteristics of shipments
contribute to the explanation port choice decisions. The estimates for the coefficients of each
variable are provided in table 3. As found in previous studies, the coefficients related to maritime
connectivity have positive sign, while inland distance has a negative one. The results can be
interpreted as follows.

Table 3 Results of a conditional logit model ofport choice (Significant at *10%, **5%, ***1% level)

Estimate (B) Std Error Std. Estimate
Distance -0.3237*** 0.0427 -7.5857
Vessel frequency 0.3712%** 0.0588 6.3113
Shipping lines (Number) 0.8699*** 0.0417 20.8255
Distance * Vesselfrequency -0.0275*** 0.0061 -4.5008
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Distance * Shipping lines (Number) 0.0025 0.0061 0.4137

Distance * Shipmentsize -0.0292*** 0.0087 -3.3609
Distance * Shipper's size -0.0009*** 0.0001 -7.7383
Distance * Value per unit -0.0064 0.0044 -1.4434
Distance * Transshipment (dummy) -0.0751* 0.0394 -1.9088
Distance * Reefer (dummy) -0.1848*** 0.0425 -4.3451
Distance * AOC consolidation (dummy) 0.3138*** 0.0284 11.0504
Distance * Large forwarder (dummy) 0.0670** 0.0283 2.3661

Vessel frequency * Shipping lines (Number) -0.0402*** 0.0045 -8.8698
Vessel frequency * Shipment size 0.0522*** 0.0072 7.2185

Vessel frequency * Shipper's size 0.0012%** 0.0001 18.0088
Vessel frequency * Value per unit 0.0051** 0.0025 2.0010

Vessel frequency * Transshipment (dummy) -0.5678*** 0.0387 -14.6602
Vessel frequency * Reefer (dummy) 0.1359*** 0.0275 4.9350

Vessel frequency * AOC consolidation (dummy) -0.0921*** 0.0189 -4.8757
Vessel frequency * Large forwarder (dummy) 0.0943*** 0.0192 4.9008

Pseudo-R? 0.46

Number of observations 25,955

The preference for ports rapidly decreases with distance, even for high-value added goods such fine
wines. Increasing inland distance by 100 km over the sample mean reduces the odds of selecting a
particular port by 28%. The impact of distance is even stronger for indirect connections, when the
container is transshipped at a hub port. There is significant heterogeneity in the impact of distance
depending on the shippers’ size and shipment characteristics. The interactions with distance
estimate the additional weight that decision makers put on distance in different situations. It shows
that the preference for closer port options increases with shipment size and shippers’ size,
confirming the findings of previous studies. However, the interaction coefficient with value is not
significant, maybe because of the overall high value of wine shipments. The interaction of distance
with the use of reefer containers, usually containing premium wines, shows that in this segment
shippers put more weight on proximity. The effect of distance is only attenuated when there is
multiple-region consolidation or when a large freight forwarder is involved.

When a region is equidistant to several ports, factors related to maritime connectivity play an
important role in selecting a port to ship out of Europe. The impact of vessel frequency is lower than
the number of companies, which may result from small differences in vessel frequency between the
Northern Range ports to the U.S. Indeed, a port choice factor could be important, but not salient if
variation between ports was not present (Brooks, 1985). The interaction coefficients show that vessel
frequency is more positively valued by large shippers and large forwarders. The preference for more
frequent services also increases with shipment size and value, and when reefer containers are used.
Frequency is slightly less positively perceived when shipments from different AOC regions are
consolidated within a same container. We found a negative relation between port choice and vessel
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frequency for indirect shipments (with transshipment). This probably results from the fact that
shipments are systematically routed through feeder ports, avoiding the main ports which
concentrate most of the direct services.

The high value of the coefficient associated with distance confirmed that it remains an important
barrier for port choice, even when cargo origins are strictly controlled. In general, ports attract
shipments from close AOC regions. The negative sign of the interaction coefficient between distance
and shipper size suggests that large shippers, with frequent shipments have a greater awareness on
inland transport costs. On the contrary, large forwarders display less sensitivity to inland distance,
suggesting that they may have a wider vision of the costs of the global transport chain, beyond the
sole inland transport costs. The effect of distance for multiple-region shipments is also lower,
indicating that the port choice decision results from a more complex trade-off including, for example,
the location of the other wine regions, and the existing logistics networks of the forwarders.

Findings also highlight the importance of maritime connectivity as an important attractor for ports. A
port with more frequent ship calls would result in lower inventory costs, since the cargo on average
will be waiting less time, and therefore they will reach their destinations sooner (Talley & Ng, 2013).
Vessel frequency is valued more positively by large forwarders, maybe because it provides them with
more choices for moving the cargo and to quickly respond to the needs of their customers (Tongzon,
2009, De Langen, 2007, Bird & Bland, 1988). For large forwarders providing services to large firms on
a regular basis, frequency could be a mean to spread the containers of their customers’ cargo
between different vessels, therefore limiting the risks.

The sensitivity to frequency is slightly lower for containers with shipments from multiple AOC regions.
This goes against our expectations for containers which were supposed to be more time-sensitive.
Maybe when urgent and non-urgent shipments are consolidated within a same container, the
characteristics of the non-urgent shipments are taken as a reference for routing the cargo. For
reefers, which are expected to be more time sensitive, the sensitivity to vessel frequency is higher.

5. Conclusion
The objective of this paper was twofold: (1) to develop a novel method for accurately locating the

places of origin of shipments, (2) to test three original variables of the logistical organization of
shipments which may influence port choice decisions.

With regard to the first objective, the proposed method, based on the recognition of the places of
origin through keyword detection, allowed an accurate estimation of the origins of containerized
shipments, providing a sound basis for the study of port choice decisions. It showed that there is a
considerable gap between the origins estimated through keyword detection and the addresses
provided in the original database. This confirms the interest of the method to identify the real places
of origin of shipments. The size of the deviations varied considerably however between AOC regions,
so the gap may also differ for cargo other than wine. All in all, this study confirmed, on the basis of
accurate location data, the importance of factors previously studied by scholars such inland distance
and maritime connectivity. The importance of inland distance in port choice has been confirmed for a
premium cargo such AOC wine. Given the results of previous research (e.g. Guerrero, 2019), it can
reasonably be expected that the overall influence of distance on cargo of lower value is even higher.
When a region is equidistant to several ports, factors related to maritime connectivity matter. In that
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situation, the number of shipping lines and the frequency of services greatly increase the odds for a
port to be chosen. In many of the largest AOC regions, the port of Le Havre seems to offer an
interesting trade-off between inland distance and maritime connectivity. This is an important result,
which relativizes the importance of the port of Antwerp, which is only prominent in the North-
Eastern market.

With regard to the second objective, we showed, for the first time, that factors related to the
logistics organization of shippers and freight forwarders may also affect port choice decisions. Large
forwarders seem to be less sensitive to inland distance, suggesting that they may have a broader
view of the costs of the global transport chain, beyond the sole inland transport costs. Therefore, the
effect of distance for multiple-region shipments is also lower, indicating that the port choice decision
results from a more complex trade-off including, for example, the location of other wine regions, and
the overall geographical organization of each forwarder. Finally, when the shipments are carried
within reefer containers, the preference for closer ports is higher. This may result from higher inland
empty positioning costs of reefer containers as compared to dry containers (Hjortnaes et al., 2017).
The integration of these factors in future models should help to better understand the factors that
tip the balance, particularly when it comes to the competition between the ports of Le Havre and
Antwerp.

Given the importance of shipper and cargo heterogeneity, more research is needed in several
directions. The case of wine shipments only represents a small part of all containerized shipments.
The sensitivity to port choice factors discussed in this paper may differ when considering shipments
of lower value. Another promising line of research would be to expand this study to other European
countries and AOC products. Perishable products, such cheese, may provide interesting insight on
the variations in port choice for reefer containers. Finally the comparison of the results with more
recent data would allow analyzing the evolution of port choice decisions, notably after the
introduction of mega-vessels and the consolidation of shipping lines.

In terms of managerial implications, our results suggest that small, multiple-region shipments are less
captive to ports. To maintain or conquer this cargo flows, port authorities may encourage LCL
consolidation activities into the port area through attractive rents (Fan et al, 2019). The
development of value-added services such as labeling, kitting, repackaging and quality control may
also be an option.
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