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Abstract

The role of ports relative to the territory seems to be not well addressed by existing analytical approaches
regarding multimodal transport networks. Available port statistics usually report sea-side point transport
data, while data about multimodal hinterland connections (inbound and outbound) is scant or simply non-
existent. At the same time, land-based origin-destination transport data traditionally does not include port-
related information determining a misspecification of existing land-based transport models. There is then
the need to address such gaps by proposing approaches and methods to improve the analytical framework
of multimodal transport networks and support effective EU, regional and national transport policies. The
paper aims at filling such gaps with regards to a specific geographical area, e.g., the South-Eastern Europe.
An approach is proposed to collect currently missing data so as to elaborate geographical modelling tools to
support an improved analytical framework and policymaking in the area. Data collection processes are
carried out based on a questionnaire format to get original, on-the-field added value data. Geographical
tools (GIS) are then employed to support a strategic assessment of the role of ports relative to the territory.
Results provide insights to get a better picture of the multimodal transport networks in the region, thus,
supporting more effective policies at the EU level.
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1. Introduction development (Rodrigue et al., 2016; Rodrigue,

Transport Geography represents a truly 2016; Keeling, 2007, 2008: Hoyle z}nd Knowles,
dynamic area within Economic Geography  1998: Taaffe et al, 1996; Merlin, 1992). It
(Shaw and Sidaway. 2011:; Capineri, 2004). consists of a m}lltldlsaplmary field of resgar_ch
which shows a renewed scientific and applied ~ 2ddressing the issues of transport and logistics

Copyright© Nuova Cultura Italian Association of Geographv Teachers



152 Marco Mazzarino, Roberto Mura, Paolo Menegazzo, Athanosios G. Giannopoulos

networks and global supply chains (Black,
2003), which are seen as complex systems at
spatial level (Goetz, 2009). Different territorial
dimensions are considered (Capineri and Tinacci
Mossello, 1996). including urban, regional and
global ones (Shaw and Sidaway, 2011; Keeling,
2007, 2008; Rimmer, 1985). A specific field of
interest consists of the port and maritime sectors
(Ducruet and Bunel, 2017; Ng et al., 2014; Ng,
2013; Notteboom and Rodrigue, 2012), notably
the container industry (Notteboom and
Rodrigue, 2014; Tadini. 2012). The container
industry is directly related to global economic
growth (Conti et al., 2022; Amato and Galeota
Lanza, 2018; Tadini, 2017: Guerrero and Rodrigue,
2014) and it determines relevant territorial impacts,
both in port and hinterland regions.

Currently. the analysis of freight transport
and logistics networks relative to the territory is
among the most promising research
opportunities (Rodrigue, 2017; Rodrigue et al..
2016). However, although some strategic
scenarios have been developed at geographical
levels — particularly at European (Mazzarino,
2012), Mediterranean (Amato, 2017; Ugolini,
2015; Mazzarino. 2013) and global ones
(Hennig. 2016) — such issues are nevertheless
poorly addressed by existing analytical
approaches about multimodal transport networks
(Haralambides, 2017; Musso and Ghiara. 2007),
particularly with regards to port areas. There is
also the need to address the policy dimensions of
such systems over the territories (Prezioso,
2019). More specifically, available port statistics
usually report sea-side point transport data,
while data about multimodal hinterland
connections is scant, fragmented or simply non-
existent. At the same time, land-based origin-
destination transport data traditionally does not
include  port-related  information,  thus,
determining a misspecification of existing land-
based transport models?.

As a result, a “rift” between ports and
territories is in place. Some relevant data is
missing to get a comprehensive picture of the
multimodal transport networks at spatial level.
There is then the need to address such gaps by

! Especially when they are calibrated to pinpoint
land-based bottlenecks in transport networks.
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proposing approaches and methods to improve
the analytical framework of multimodal
transport networks and support effective EU,
regional and national transport policies, namely
in the framework of the TEN-T and Macro
Regional Strategies (Borruso et al., 2006).

Our paper aims at filling such gaps with
regards to a specific geographical area, e.g., the
South-Eastern Europe. While some studies
report results about geographical regions or
logistics chains (e.g.. container — Notteboom and
Rodrigue, 2014). the area of South-Eastern
Europe turns out to be rather poorly analyzed.
Some EU projects (e.g., Watermode) focus on
South-Eastern ports to develop data collection
activities. However, they mainly address specific
“logistics™ attributes by collecting data on the
type of port activities and services, type of
companies operating in the port, port
dimensions, ownership structure, etc. Moreover,
they collect traditional sea-side statistics on
traffic flows. At the same time., not much
attention is paid on port-related multimodal
land-based generated/attracted transport flows
(both inbound and outbound). Our paper
specifically focuses on the latter issue, thus,
filling a relevant gap in data availability and
providing an enriched picture of the multimodal
transport networks in South-Eastern Europe.

Based a comprehensive literature review, an
approach is proposed to collect currently
missing data to elaborate geographical
modelling tools supporting an improved
analytical framework and policymaking in the
area. Relevant missing data is specified,
consisting of transport attributes of port-related
road and rail flows. Data collection processes
are carried out based on a questionnaire format
to get original on-the-field added wvalue data.
Questionnaires are submitted to an extensive
sample of ports in the area, which includes
Durres, Varna, Burgas, Rijeka, Split, Piraeus,
Igoumenitsa, Thessaloniki, Venice, Trieste, Bar,
Constanza, Koper. Collected data is then
organized in a structured data set and elaborated
to get a comprehensive picture of port-related
hinterland flows. Geographical tools and GIS
techniques are employed (Hennig, 2016; Borruso,
2001) to support a strategic assessment of the role
of ports relative to the territory. Main results
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highlight relevant features and specializations of
port-related land-based connections.

2. The background: the multimodal
transport networks in South-Eastern
Europe
In this section, the territorial context is
briefly described. It mainly refers to the
development of the TEN-T networks in the
region. which represent a main strategic policy
goal by the EU (Hall, 2010: Borruso et al., 2006;
Tolley and Turton, 1995). Multimodal transport
networks are essential infrastructures to ensure a
sustainable development in modern economies
(Borruso. 2011). European policies aiming at
developing Trans-European transport networks
(so-called TEN-T) date back to the Maastricht
Treaty of the 90°s, which aimed at fostering the
development of a single EU market. Ambitious
goals and targets were established. including
significant reduction in CO2 emissions, the
optimization of multimodal logistics chains and
the development of IT tools in the transport
field. The TEN-T strategic policy eventually has
the aim of creating an integrated EU multimodal
transport network (Tadini. 2010). In 2013, a
TEN-T Regulation was adopted by the EU
introducing the definitions of “global” and
“central” TEN-T network, thus, following a
geographical  approach to  policymaking
(Prezioso, 2019). The *global” network should
be accomplished by 2050 and it consists of nine
corridors (two North-South, three East-West and
four diagonals). The “central” network is
expected to be realized by 2030 and it consists
of the most strategic components of the global
network. The EU Commission supports such
goals through specific funding programs,
namely the CEF. Based on estimates, some
1.500 bn euros are needed by 2030. As for the
main corridors of the central network, it is
estimated by the EU Commission that some 700
bn euros are needed targeting some 2.500
projects to be accomplished by 2030.

Figure 1 shows key features of the nine
corridors. In particular:

- The Northern and Baltic Sea corridor
connects Scandinavian countries through
maritime and land transport systems. The so-
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called Rail Baltic represents the most
strategic project in the area, connecting Riga,
Tallin, Kaunas, and the Polish region;

- The Adriatic and Baltic corridor connects the
Southern districts of Poland. Austria,
Bratislava, and the North-Eastern Italian
regions. The Koralm railway line represents
the most important project:

- The Eastern Mediterranean corridor connects
Northern Europe. the Baltic. the Black Sea,
and Greek ports:

- The MED corridor develops over Spain,
France, the Alpine regions. and Hungary:

- The Rhein-Alps corridor connects the
European cenfral regions with the EU
Southern countries, mostly through the Rhein

waterways and the ports of Antwerp,
Rotterdam and Genoa;
- The Scandinavian and Mediterranean

corridor connects major Northern and South-

Eastern regions:

- The Atlantic corridor develops over the
Spanish, Portuguese, and French coastal
regions. The Seine represents the most
strategic transport connection;

- The Northern and Mediterranean Sea corridor
covers the North-Western EU regions (The
Netherlands, = France,  Belgium  and
Luxemburg);

- The Rhein-Danube corridor develops over
Central European regions, namely Germany,
Austria, Hungary, and the Black Sea.
Relevant EU corridors for our paper turn out

to be the Eastern/Mediterranean and the MED.

The first (see Figure 2) is 3,700 kilometres long

and covers nine EU countries, including

Germany, the Czech Republic, Slovakia,

Hungary, Bulgaria, Greece, and Cyprus.

The MED corridor (see Figure 3) has an
overall length of some 3.000 kilometres,
connecting South-Western Mediterranean ports
(Algeciras, Cartagena, Valencia, Tarragona. and
Barcelona) with EU regions up to the Hungary-
Ukraine border. The MED corridor represents
the most important

TEN-T Eastern-Western transport axis south
of the Alps.
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Figure 1. TEN-T  Corridors.  Source: Infotrasportii, TEN-T e i corridoi  intermodali.
https://www.infotrasporti.com/ten-t-e-i-corridoi-intermodali-le-9-linee-e-i-corridoi-che-collegano-lintera-europa/.
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Figure 2. The Eastern Mediterranean Corridor. Source: Mobility and Transport, TENtec Interactive Map Viewer.
https://ec.europa.ew/transport/infrastructure/tentec/tentec-portal/map/maps.html.
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Figure 3. The MED Corridor. Source: Mobility and Transport, TENtec Interactive Map Viewer.
https://ec.europa.ew'transport/infrastructure/tentec/tentec-portal/map/maps.html.

3. Focus: a literature review on South-
Eastern ports

In this section. a comprehensive literature
review to get the state-of-the-art of the scientific
knowledge about the multimodal transport
networks in the specific region of South-Eastern
Europe is carried out, with particular reference
to the role of ports. Major existing research gaps
are highlighted, which relate to the goals of our
paper.

In the main, the topic regarding the
development of multimodal transport networks
in South-Eastern Europe turns out to be
definitely poorly analyzed in the literature. In
the general framework of EU enlargement
(Lucarno. 1997). Giannopoulos (2005) develops
a comprehensive picture of main challenges in
the transport sector in South-Eastern Europe. In
particular, the need to adopt common spatial
policies is highlighted, particularly with regards
to the railway and road transport sectors as well
as to the bottlenecks on existing cross-border
connections. Lucarno (2003) addresses such
issues with regards to Italy, by focusing on the
infrastructure dimension. Borruso and Borruso
(2012) and Borruso et al. (2003) perform in-
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depth analyses of port traffic and related
economic impacts on the hinterland with regards
to the port of Trieste. Gr¢i¢ and Ratkaj (2004)
emphasize the need to develop multimodal
transport networks to foster territorial integration
in the region. Tadi¢ et al. (2019) address the
issues of the spatial development of the so-called
dry ports in the region (inland terminals) within
the Intermodal Transport Network of Central
and South-eastern Europe. Such a development
is driven by existing space limitations within the
port areas. Tadi¢ et al. (2021), then, further
develop such an approach by providing hybrid
multi-criteria models supporting decision-
making processes by relevant actors and
stakeholders in the area. Niavis and Tsekeris
(2012) perform an analysis to identify and assess
major determinants of the technical efficiency of
South-Eastern Europe container ports. Results
show that port efficiency turns out to be low on
overage. The authors then highlight the need to
get a better understanding of the main root
causes determining such a low level of
efficiency. The topic is also addressed by Petrli¢
and Pavleti¢ (2019) who examine the main
components of port competitiveness in the
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region, with particularly reference to Croatian
ports. Finally, Kolios et al. (2015) develop
geographical modelling tools (GIS-based) to
assess main environmental indicators in port and
hinterland areas in South-Eastern regions.

In the main, the need to get a better
understanding of road and rail connections
to/from the ports in South-Eastern Europe comes
up from the literature. In particular, the role of
ports relative to the territory (including the
connections with dry ports) represent a major
focus to be further investigated with the aim of
fostering spatial integration. Moreover, the
literature mostly focuses on sea-side elements in
the region — including port efficiency and
competitiveness — while the role of hinterland
connections as major determinants of port
development is neglected. Finally, the need to
perform analyses supporting modelling exercises
on port-hinterland connections is suggested. Our
paper provides a contribution to fill these gaps
raised in the literature.

4. Material and methods

A common methodological framework is
developed for all the ports involved in the
analysis. which consists of the following
activities:

- Specifying data requirements (e.g., currently
missing information);

- Designing the overall data collection process:

- Designing a questionnaire template;

- Submitting the questionnaire to a relevant
sample of ports in the area;

- Collecting data and organizing a digital data
set;

- Analyzing data and developing geographical
tools for the analysis.

4.1 Data requirements and the data
collection process

Data requirements consist of:

- “core” data, which is mostly quantitative.
Core data consists of attracted and generated
(inbound/outbound) port traffic flows by road
and rail transport. Suitable units of
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measurement are specified to express the two
traffic categories (e.g.. rail and road). As for
road transport, data represents daily traffic in
terms of inbound and outbound number of
trucks and tons, while weekly traffic is
considered for rail in terms of both number of
trains and tons;

- “additional” port data. representing relevant
port attributes which are mostly qualitative.
Specifically., data shows strategic
“specializations” of South-Eastern ports in
terms of type of goods/cargo units and
geographical markets (regional
origins/destinations).

Data requirements are then organized in a
questionnaire template, which is designed to
support the overall on-the-field data collection
process. Usually, such an activity turns out to be
complex due to different methods to record
information and the wvariety of conditions in
various ports. Indeed, it results even more
complex in our case due to the large territory to
be covered and the need to address both road
and rail transport flows.

The questionnaire template is submitted to a
sample of relevant ports in the area. We rely
upon local/regional/national  representatives
providing support for data collection and
questionnaire fill-in activities. Table 1 shows the
representatives for each port region.

In the main. support is provided by:

- Submitting the questionnaire template to
local port authorities:

- Identifying  contact persons and
managing a constant dialogue to finalize
the fill-in activities;

- Providing final data for check and
harmonization. We then coordinate the
overall data collection process by
assessing data consistency,
harmonization and managing data
misspecification, cleaning, and
standardization.

Table 2 shows the fulfillment percentages
related to core data from each port. It can be
noted that questionnaires are filled-in
predominantly at 100%. while missing data is
reported in some cases. Similar figures emerge
also for the questionnaire as a whole — that is,
including the “additional data™ section.

Italian Association of Geography Teachers
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4.2 Data analysis

A data model is then built to store and
organize collected data. The data set consists of:

- Interconnected tables;
- Insert forms;
- Output queries and excel export queries.

Five interconnected tables are specified.
namely:

- General;

- Road core data;

- Rail core data;

- Road additional data;
- Rail additional data.

An overall picture of the data set is presented
in Figure 4. An example of filled-in questionnaire
collected data is shown in Figure 5.

The port of Koper operates some 450
trucks/day outbound (consisting of 8.118
tons/day), while inbound road traffic is around
290 trucks/day (consisting of 5,202 tons/day).
Outbound rail traffic amounts to 70 trains/weeks
(some 70.000 tons/day), while inbound traffic is
in the order of 50 trains/week (or 49,000
tons/week). The port’s main outbound road type
of cargoes are containers, cars, and general
cargo (metals, fruit, vegetables), minerals. iron
ore, chemical products and fodder. Geographical
road outbound markets are Slovenia (39%).
Austria (18%), Italy (5%). Germany (3%),
Slovakia (5%), Czech Republic (4%), Hungary
(23%), Poland (3%). Inbound road traffic
consists of containers, cars, general cargo,
minerals, liquid bulk, timber, livestock. Main
inbound geographical markets are Slovenia
(37%), Austria (26%), Italy (8%). Germany
(7%). Slovakia (5%). Czech Republic (6%),
Hungary (10%), Poland (11%). In the rail sector,
main outbound types of cargoes are containers,
cars, minerals, aluminum, iron ore, coal,
chemical products, fodder. while main outbound
rail geographical markets consist of Slovenia
(20%). Austria (56%). Slovakia (10%). Czech
Republic (3%). Hungary (11%). Main inbound
types of cargo are containers, cars, paper,
metals, minerals, timber, while geographical
markets consist of Slovenia (11%). Austria
(50%), Germany (6%). Slovakia (9%). Czech
Republic (6%). Hungary (18%).

The port of Durres operates some 200
trucks/days outbound (equivalent to 3.871
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tons/day) and some 290 trucks/day (or some
6.000 tons/day) inbound. As for rail. both
outbound and inbound traffic is not reported.
Outbound road traffic consists mainly of chrome
ore (97%). other types of cargo being iron ore,
scrap, cement, iron billets. Main road outbound
geographical markets are Italy and Turkey.
Inbound road traffic specializes on raw materials,
industrial products. grocery. coal. scrap, iron
nickel ore, cement, vegetal oil wheat, iron,
fertilizers. Main inbound geographical markets
are Albania (80%), Kosovo., Northern Macedonia.
Ukraine, Italy, Greece, Spain, Turkey. Slovenia,
Croatia. As for rail. no additional data is reported.

Country Port Representative
Albania Durres Ministry of Public Works and Transport
(AL)
Bulgaria | V:
(BG)
Croatia Rijeka Pro-rail Alliance
(HR) Split Pro.rail Alliance
Greece Igoumenitsa |Region of Epirus/Regional unit of
(GR) Thesprotia
Thessaloniki | Tramnose S.A.
Italy WVenice Venice International University
(Im) Trieste Autonomous Region of Friuli-Venezia
Giulia
Montenegro | Bar Ministry of Transport and Maritime
(MW) Affairs
Romania Costanza University Politehnica of Bucharest
(RO)
Slovenia Koper Gea College
(8D
Table 1. Local representatives supporting data

collection. Source: this study.

Country Port %0 filled-in data
Albania (AL) Durres 56%
Bulgaria (BG) Varna 100%

Burgas 0%
Croatia (HR) Rijeka 100%
Greece (GR) Igoumenitsa 33%
| Thessaloniki | 100%
Ttaly (IT) Venice 100%
Trieste 11%
Montenegro Bar 11%
MW)
Romania (RO) Constanza 100%
Slovenia (SI) Koper 100%
Table 2. Questionnaire core data fulfillment

percentages. Source: this study.
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The port of Bar does not report core data. As
for additional data. outbound road traffic
consists mainly of zinc ore, iron scrap, crushed
stones. Main outbound road geographical market
is Turkey. Inbound road traffic specializes on
nickel, diesel fuel, oil. aluminum ingots.
alumina, fruits. Inbound geographical markets
are not detailed, while the EU is indicated as
main market. In the rail sector, outbound traffic
mainly consists of cars, coils. and grain. being
the UE as a whole the most important
geographical market. Inbound rail traffic
operates bulk, cement and oil coke, while
Croatia represents the most significant
geographical market.

The port of Rijeka operates some 600
trucks/day outbound (amounting to some 12.000
tons/day), while inbound road traffic consists of
some 400 trucks/day (or 8.000 tons/day). As for
rail connections, it operates some 40 trains/week
(20.000 tons/week) outbound and some 30
trains/week (15,000 tons/week) inbound.
Outbound road traffic focuses on general cargo
and containers. with Hungary. Serbia, Croatia,
Slovakia being the main outbound geographical
markets. Inbound road traffic operates mostly
general cargo/containers and wood. Hungary,

Serbia, and Croatia represent the main
geographical markets. Outbound rail
connections operate general cargo and

containers, while main geographical (outbound)
markets are Hungary, Croatia, Serbia, Slovakia,
Austria. Inbound railway connections focus on
general cargo, ore, and containers, while main
geographical markets are Hungary, Serbia,
Austria, and Croatia.

The port of Split reports some 200
trucks/days (4,000 tons/day) as outbound road
traffic. while inbound road traffic consists of
some 150 frucks/days (3.000 tons/day).
Outbound rail traffic consists of 20 trains/week
(10,000 tons/week), while inbound rail
connections operate 14 trains/'week (7,000
tons/week). Additional road traffic data reports
general cargo. oil products and containers as
main outbound types of cargoes. while Hungary,
Croatia. Bosnia Herzegovina represent the most
significant outbound road geographical markets.
Inbound road traffic focuses on general cargo
(70%), cereals (20%) and containers. with
Hungary, Serbia, Bosnia Herzegovina, Croatia
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being the most important road inbound
geographical markets. As for railway
connections, outbound flows consist of general
cargo, containers, and food/vegetables, Croatia,
Serbia, Bosnia Herzegovina being the main
geographical markets. Inbound rail flows consist
of general cargo, coke, ore, containers, food
(cereals). Hungary, Serbia. Croatia. Bosnia
Herzegovina are the main inbound geographical
markets for railway connections.

The port of Igoumenitsa reports some 307
trucks/day for road outbound connections, while
inbound road traffic consists of 298 trucks/day.
Outbound road connections operate mainly
trucks, Corfu (29%), Ancona (21%). Bari (24%).
Brindisi (14%) being the main outbound
geographical  destinations. Inbound road
connections also operate mainly trucks and
Corfu (30%). Ancona (16.5%), Bari (24%).
Brindisi (14%) are the most important origins.
As for rail connections. no data is reported.

The port of Thessaloniki operates some 170
trucks/days (4,100 tons/day) as outbound road
traffic, while inbound road connections consist
of 90 trucks/day (2.250 tons/day). Outbound
railway connections operate three trains/week
(7.500 tons/week), while rail inbound traffic
consists of 1 train/week (1.800 tons/week).
Outbound road connections operate coils, steel
plates, containers, scrap metals, grain. Most
significant geographical markets are Greece
(17%). FYROM (80%), Bulgaria (3%) — for dry
bulk and general cargo — and Greece (95%) and
FYROM (5%) — for containers. Inbound road
connections operate containers, dry bulk (coal,
grain, nickel, laterite, salt, bitumen, fertilizers).
fruits, vegetables, coils, steel product. Main
origin markets are Greece (95%) and FYROM
(5%) — for containers — and Greece (15%).
FYROM (83%, Bulgaria (2%) — for dry bulk and
general cargo.

The port of Varna operates outbound road
connections consisting of 268 trucks/day (5.462
tons/day), while inbound road traffic is of 476
trucks/day (9.888 tons/day). Rail connections
operate 64 wagons/week outbound (6,324
tons/week) and 115 wagons/week (6,019
tons/week) inbound. Outbound road connections
mostly focus on containers, molasses. sugar, coal.
ores and concentrates, feldspar, equipment; main
outbound markets for road connections are not
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reported. Inbound road flows operate containers,
scrap. grain, firewood, clinker, cement, chamotte,
kaolin, equipment. Main origin geographical
markets are not reported. Rail connections mostly
operate coal outbound. No other data on railway
connections is reported.

The port of Constanza operates some 2,153
trucks/day (32.298 tons/day) as outbound road
traffic., while inbound road traffic amounts to
1.987 trucks/day (29.814 tons/day). Rail traffic
consists of 180 trains/week (227.050 tons/week)
outbound and 180 trains/week (209.584
tons/week) inbound. Outbound rail ftraffic
specializes on cereals, iron ore, scrap, crude oil,
oil products, coal. coke, nonferrous ore,
fertilizers, metal products, wood and cork, oil
seeds. oleaginous fruits, fats, cement and
building materials. Inbound rail traffic focuses
on oil products, cement, building materials,
crude oil. nonferrous ore and scrap. fertilizers,
metal products, coal, coke, chemical products,
machinery, ftransport equipment, raw and
processed minerals. No additional features of
rail traffic and overall road traffic are reported.

The port of Trieste reports railway traffic
only, while not specifying the type of cargoes.
Outbound rail traffic consists of some 96
trains/week (45.700 tons/week), while inbound
rail flows consist of about 97 trains/week (some
46.000 tons/week). Railway traffic in Trieste
turns out then to be rather balanced.
Geographical markets are reported at very
disaggregated level. Aggregated geographical
markets turn out to be rather homogenous both
inbound and outbound. consisting mainly of
Germany, Austria, Hungary and Northern Italy.

The port of Piraeus does not report modal split
data. Main inbound geographical markets consist
of Italy (some 30%). Belgium (10%) and Spain
(10%). while main outbound markets are
represented by Italy (34%). Overall. then. Italy
represents by far the most important geographical
market for both type of connections.

The port of Venice reports some 1.800
trucks/day (20-30,000 tons/day) of outbound
road traffic, while inbound road traffic amounts
to similar figures. Outbound rail traffic consists
of 30 trains/week (30.000 tons/week), while
inbound is around 5 trains/week (3.000
tons/week). Outbound road traffic operates
mainly containers (50%) and bulk (50%), main
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destinations being Western Italy/Europe (66%),
Eastern Europe (17%). South Italy (6%) and
Northern Europe (10%). Inbound road traffic
operates container (50%) and bulk (50%). main
origins being Western Italy/Europe, Eastern
Europe, Southern Italy, and Northern Europe,
with similar figures as the outbound traffic. As
for rail connections, outbound traffic operates
steel bulk, steel products, containers. agri-food.,
chemical products, diesel oil, main destinations
being Italy (87%) and Austria (13%). Inbound
rail traffic operates steel bulk, containers, agri-
food, chemical products. Main geographical
destination is Italy (72%).

On top of all the information above,
respondents are also asked to identify main
critical issues related to the current status of the
connections to/from the port. Based on the
responses, we rank them as follows (in
decreasing order of importance):

- Poor development of railway connections
(to/from geographical markets and/or to/from
main inland freight villages):

- Overall efficiency of the railway sector;

- Maritime accessibility, including port seabeds
and the need to accommodate large vessels;

- Poor development of port IT systems;

- Obsolete and inefficient administrative
procedures;
- Delays and fragmentation of custom

procedures.

Based on collected data. some geographical
GIS-based modelling tools are employed to
enhance the analysis and data representation. Some
sample figures are shown below (Figures 6 and 7).

5. Discussion and results

From overall data analysis, some results are
elaborated to provide a befter understanding of
the role of ports in the South-Eastern Europe.
In terms of transport modes specialization (modal
split). a predominance of road-based connections
in most of the ports in the area (including Durres,
Rijeka, Split, Igoumenitsa, Thessaloniki and
Venice) arises. Only Koper — and for other
reasons, Trieste — shows a significant
development of rail connections. Some sample
figures are shown in Figures 8 and 9.

In terms of the type of goods/cargo units it
can be noted that:
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- the primary sector (raw  materials,
commodities, etc.) plays a significant role in
basically all the ports;

- container traffic is significant in most of the
ports, including Rijeka, Split, Thessaloniki,
Varna, Constanza, Venice;

- the port of Igoumenitsa specializes in the ro-
ro sector.

Some sample pictures about types of cargoes
(Figures 10 and 11) are shown for the port of
Thessaloniki.

From a geographical standpoint., the wast
majority of the ports shows a strong “regional” —
or “national” indeed — catchment area. Meaning
that South-Eastern Europe ports are mainly
regional/national., while long-haul connections
turn out to be extremely poor or non-existent,
with some notable exceptions (Piracus and
Trieste). Such a result is probably of importance
for the development of EU corridors and the
TEN-T policy, which somehow implicitly assume
a meaningful role of long-range connections.

6. Conclusions

The paper has provided a contribution to fill
some notable gaps in current knowledge — port-

Road core
o

Additional road data

Yo
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related missing data and information — hindering
the understanding of the role of ports within the
multimodal transport networks in South-Eastern
Europe. On-the-field data has been collected and
organized in an original data base. Moreover,
data has been elaborated by employing
geographical tools. Results provide useful
insights to get a better picture of the multimodal
transport networks in the region. which in turns
could support more effective policies at the EU
level. including TEN-T and Macro Strategies.

However, some remarkable limitations are in
place since some ports did not report part of core
as well as additional data.

Future research efforts should address some

issues, including:

applying the proposed approach to other

geographical regions, where similar missing

information exists;

- further developing modelling exercises based
on collected data and GIS-tools to enhance
analysis and policymaking in the area (for
instance, South-Eastern transportation graphs);

- including freight villages in the overall
approach. In fact. inland ports share similar
issues in terms of missing data.

Additional rail data
' n

Development plan

Figure 4. Diagram entity relation (Access). Source: this study.
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CONTACT PERSON DETAILS

Full name

FEEEE

E-mail

TEEEEEE

Phone number

EFEEEEEE

1. GENERAL INFO

1.a - Name of your company

Luka Koper, port and logistic system, d,d.

1.b - Total 2012 throughput

17.880.657 tonnes

2. CORE DATA INPUT

Mo. trucks /day 451
ROAD
tons / day 8118
2.a- OUTBOUND =
i No. trains /week 70
tons / week 70000
Mo. trucks /day 289
ROAD t /d 5202
2.b- INBOUND ons /cay
. No. trains fweek 48
tons / week 49000

2.c- PORT CAPACITY

Please indicate the (annual) capacity
values per terminal's tyopology
(Container, Ro.Ro, bulk, ...).

[Capacity=maximum throughput that
can be technically and operationally
managed at each terminal]

General cargo 1.438.833 tonnes, Containers 5.252.047tonnes
(571.000 TEU),Cars 674.692 tonnes, Liquid cargo 3.194.636
tonnes, Dry bulk cargo 7.280.4390 tonnes

3. ADDITIONAL ROAD TRAFFIC RELATED DATA

3.a- OUTBOUND

Main type of cargoes (cargo units or
type of goods)

Containers, cars, general cargo (all kinds: metal products, fruit,
vegetables), minerals,iron ore, coal, chemical products, fodder

Main destinations (%)

SLOVENIA(39%), AUSTRIA (18%), ITALY(5%),
GERMANY(3%), SLOVAKIA(5%), CZECH REPUBLIC(4%),
HUNGARY(23%), POLAND(3%)

3.b- INBOUND

Main type of cargoes (cargo units or
type of goods)

Containers, cars, general cargo (all kinds: metal products,fruit,
paper ), minerals, cereals,liquid bulk cargo, timber, livestock

Main origins (%)

SLOVENIA([37%), AUSTRIA (26%), ITALY(8%),
GERMANY(7%), SLOVAKIA(5%), CZECH REPUBLIC(6%),
HUNGARY[10%), POLAND({11%)

4. ADDITIONAL RAIL TRAFFIC RELATED DATA

4.a- OUTBOUND

Main type of cargoes (cargo units or
type of goods)

Containers, cars, minerals,alumina,iron ore, coal, chemical
products, fodder

Main destinations (%)

SLOVENIA(20%), AUSTRIA (56%), SLOVAKIA{10%), CZECH
REPUBLIC(3%), HUNGARY{11%)

4.b - INBOUND

Main type of cargoes (cargo units or
type of goods)

Containers, cars, paper, metal products, minerals, timber

Main origins (%)

SLOVENIA{11%), AUSTRIA (50%), GERMANY[6%),
SLOVAKIA(9%), CZECH REPUBLIC(6%), HUNGARY{18%)

Figure 5. Questionnaire collected data: an example. Source: this study.
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TAUSTRIA'

TRIESTE & 'SUOYENIA) e TRIESTE 'SUOYENIA)

Figure 6. Port of Trieste: inbound and outbound rail traffic and correspondent geographical markets.
Source: this study.

[SWEDEN Y
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Figure 7. Port of Piraeus: inbound and outbound aggregate traffic and correspondent geographical markets.
Source: this study.
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. \
VENEZIA, IKOPER
RLJEKA
1%
% COSTANZA

VARNA
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Legend
Inbound/day
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 Rail

Figure 8. Modal split of selected South-Eastern ports: inbound traffic. Source: this study.
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Figure 9. Modal split of South-Eastern ports: outbound traffic. Source: this study.
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Inbound Rail-Main [ g 70 “dinbound Road-Main

type of cargoes: _ : 5 ' type of cargoes:
Containers a £ s : Container
Coal - T Coal
Grain " o ] Grain
ickel laterite . : Nickel laterite
it ' Salt
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Fertilizers
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Figure 11. Main type of cargoes in the port of Thessaloniki: outbound traffic. Source: this study.
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