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Introduction 

This study was carried out within the framework of the strategic project MIMOSA (MarItime and 

MultimOdal Sustainable pAssenger transport solutions and services, Interreg V-A Italy-Croatia CBC 

Programme 2014-20) as an integral part of the cross-border cooperation strategy between Italy and Croatia, 

which, among other things, envisages the implementation of pilot actions aimed at improving services to 

make passenger mobility more accessible, low-carbon and sustainable throughout the programme area. 

The main strategic aims of the MIMOSA project are aimed at:  

- strengthen cooperation between relevant actors in Italy and Croatia towards sustainable cross-border 

and multimodal passenger transport between the two countries; 

- increase knowledge of the demand for transport services at local, regional and cross-border levels 

- improve the provision of information and services. 

In addition, the project intends to set up a permanent cross-border network to foster an ongoing 

dialogue necessary to strengthen cooperation between stakeholders, providing them with in-depth and up-

to-date information useful to develop a better planning capacity supported by a higher awareness of 

passenger habits and the impact on the environment and transport services. 

The topic is therefore part of a broader context concerning transport systems and intermodality.  

In this context, maritime transport is of strategic importance for the economy as a fundamental part 

of the international supply chain: in economic terms, 77% of European foreign trade and 35% of trade 

between EU Member States takes place by the sea. Given its important socio-economic and strategic role, 

maritime transport has a strong impact on the environment in terms of greenhouse gas emissions, sulphur 

dioxide, underwater noise pollution and hydrocarbons. In 2020, shipping was estimated to account for 13.5 

% of all greenhouse gas emissions from transport in the EU.  

The International Maritime Organization (IMO) has adopted a strategy that aims to reduce greenhouse 

gas (GHG) emissions from international shipping by at least 15 per cent by 2030 compared to 2008, and by 

50 per cent by 2050, and then phase them out. The 2030 GHG emission reduction targets can be achieved 

through the use of available technology, with a combination of short- and medium-term measures, including 

the use of low-carbon fuels. To achieve these goals, maritime transport will undergo a global transition 
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towards the use of advanced ship propulsion systems and fuels produced from alternative energy sources. 

This transition will also be addressed from an economic, social and environmental perspective. 

Even more ambitious GHG emission reduction targets are contained in the European Green Deal ('Fit 

for 55' document).  

Within the above-mentioned reference context and in the framework of the MIMOSA project, the 

Abruzzo Region and the Interdepartmental Centre for Transport and Sustainable Mobility (CITraMS) of the 

University of L'Aquila are called upon to carry out an innovative study aimed at analyzing and verifying the 

feasibility of a low-impact passenger maritime connection between Italy and Croatia, with particular 

reference to the use of a Liquefied Natural Gas (LNG) fueled naval carrier.  

The study, therefore, is based on a systemic methodological approach that contemplates, across a 

broad spectrum, the aspects (planning, infrastructural, vehicular, technological, energy, operational, 

economic, environmental, social, etc.) that interact with the subject matter. 

To combine the scientific methodological approach with the more strictly technical-operational one, 

the study was carried out with the support and participation of a qualified group of stakeholders consisting 

of:  

- Snam S.p.A 

- Caronte & Tourist S.p.A 

- Società Unica Abruzzese di Trasporto (TUA S.p.A.)  

- Consortium company INOLTRA S.r.l.  

The contents of the study are divided into four chapters. The first is focused on the analysis of the 

reference framework of transport planning declined concerning territorial levels of type: European, macro-

regional, national and regional.  

In the second chapter, with particular reference to the national maritime transport sector, the 

environmental interactions and emission reduction targets of the sector contained in the European Green 

Deal, the 'Fit for 55' document and the Italian National Strategic Framework are analysed. Following this, this 

study on the one hand analyses the use of LNG for shipping, and on the other identifies Bio LNG as a suitable 

fuel to capture emission reduction targets. 

The focus of the third chapter is on the analysis of the performance characteristics of the main Abruzzo 

and CroatianΩǎ ports and their relations with the reference territory assessed through the introduction of 
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specific indicators of accessibility (both local and territorial) and of potential users that have guided the 

identification of the pair of ports on which to establish a new maritime passenger transport link between 

Abruzzo and Croatia. 

The last chapter compares the operational characteristics of a wide range of LNG-fuelled vessels 

(operating in the Mediterranean or under construction) with the technical and performance characteristics 

of the Abruzzo and Croatian ports. The comparison leads to the identification of the most suitable ship to 

carry out the transport service once the demand analysis has been carried out. Thus, the chapter contains 

service sizing, cost analysis and emission estimation of LNG and Diesel Boating (MDO) powered vessels as 

well as comparison with emissions associated with transportation by passengerǎΩ cars. 

Therefore, in more general terms, the aims of the study are aimed at increasing cross-border 

connectivity between Italy and Croatia to promote multimodality, the environmental sustainability of 

transport systems and the accessibility of the territories.  
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Chapter 1: Framework of transportation 
planning at the territorial level 

This first part of the study summarizes the most recent infrastructural planning arrangements for 

different spatial levels such as: 

- European 

- macro-regional 

- national (with reference to Italy and Croatia) 

- regional (with reference to Abruzzo) 

 

 
Figure 1: Planning levels  

1.1 - European planning 
This section reviews the main current planning experiences in Europe concerning transport networks, 

highlighting, where necessary, their main relationships with maritime transport. 

1.1.1 - TEN- T - Trans-European Network Transport 

The TEN-T (Trans-European Networks Transport) network is an integrated infrastructure system 

created to support the single market by ensuring the free movement of trade and population within the 

European territory. It also aims to increase employment and the level of competitiveness of the Member 

States. The synergy between transport infrastructure and telematics applications, which make up the 

transport network, is aimed at promoting the sustainable and efficient use and management of transport 

infrastructure and services. 

The TEN-T network is structured on two levels: 



 
 
 

 

10 

 

- The core network consists of those sections of the comprehensive network that are of the highest 

strategic importance for the development of the TEN-T network; 

- The comprehensive network includes all existing and planned transport infrastructures in the TEN-

T programme, promoting their efficient and environmentally and socially sustainable use. 

Core networks play a key role in achieving the objectives of European transport policy by tackling rising 

demand and ensuring high-quality safety standards and reducing carbon emissions. The first layer of the TEN-

T network is to be completed by 2030. The core network comprises point elements - nodes - and linear 

elements - corridors - that generate a network of connections between the European inland regions and 

neighboring countries. 

The nodes that make up the core network are: 

- urban nodes, including their ports and airports; 

- seaports and inland ports; 

- border crossings with neighboring countries; 

- rail and road terminals; 

- airports for passengers and cargo. 

The network consists of transport infrastructures of types: 

1. railway; 

2. road; 

3. maritime and inland waterways; 

4. plane; 

5. multimodal. 

The TEN-T network is designed to strengthen social, economic and territorial cohesion and to create a 

single, efficient and sustainable European transport system for the benefit of users and the inclusive growth 

of the Member States. The European Council set the following four macro-categories of objectives for the 

realization of the single system 

Cohesion: 

- accessibility of all European regions; 

- minimizing quality gaps in the infrastructures of the Member States. 
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- interconnection between long and short-distance transport infrastructures; 

- balanced cooperation between all European regions. 

Efficiency: 

- elimination of bottlenecks and completion of missing links; 

- interconnection and interoperability of national transport networks; 

- promotion of economically and qualitatively sustainable transport; 

- efficient use of new and existing infrastructure; 

- application of new technologies and innovations. 

Sustainability: 

- sustainable, economic and environmental development of transport through the reduction of 

greenhouse gases and carbon emissions;  

- increased fuel security and reduced costs; 

- reduction of CO2 emissions by 2050. 

Benefits for the user: 

- ensure security standards for users; 

- meet the needs of internal mobility and with third countries; 

- improve network accessibility for the elderly and users with reduced mobility or disabilities. 

The seaports included in the core networks need to be connected to land transport infrastructures 

such as rail, road and inland navigation by 2030, while major airports need to be connected by 2050. 

Core Network Corridors 

The linear network elements that complement the core network are the corridors, which, through 

their branching across Europe, facilitate multimodal transport coordination and resource efficiency. The 

corridors consist of linear rail, maritime and road transport infrastructure. 

The essential requirements for corridors are: 

- modal integration; 

- interoperability 

- coordinated infrastructure development. 
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-  

Figure 2: TEN-T network. Source: https://ec.europa.eu/transport/infrastructure/tentec/tentec-portal/map/maps.html 

Core network corridors (Figure 2) cover the most important long-distance flows of the core network 

and are intended to improve cross-border connections within the Union; they are also multi-modal and open 

to the inclusion of all transport modes covered by the TEN-T network. They cross at least two borders and, 

where possible, involve at least three transport modes, including Motorways of the Sea. 

1.2 ς Macroregional planning 

A 'macro-regional strategyΩ is an integrated framework endorsed by the European Council, which may 

be supported, inter alia, by the European Structural and Investment Funds, to address the common 

challenges of a defined geographical area involving Member States and third countries located in the same 
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geographical area and thus benefiting from enhanced cooperation contributing to the achievement of 

economic, social and territorial cohesion. EU macro-regional strategies are initiated and requested by 

interested EU Member States (and in some cases third countries) located in the same geographical area 

through the European Council. Following the latter's request, the strategies are drafted and adopted by the 

European Commission. Thus, the strategies are purely intergovernmental initiatives, and their 

implementation largely depends on the commitment and goodwill of the participating countries. The process 

is as important as the outcome: it must be inclusive and structured from the bottom up to ensure ownership. 

So far, four EU macro-regional strategies have been adopted (Figure 3), covering different policies for the 

following regions: 

- Baltic Sea (2009); 

- Danube (2010); 

- Adriatic and Ionian (2014); 

- Alpina (2015). 

 
Figure 3: 4 macro-regional strategies on European territory 
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Each strategy involves a wide range of actors at various levels (international, national, regional, local), 

sectors (public, private, civil society) and fields of expertise, thus providing a platform for coherent, 

multinational, multi-sectoral and multi-level governance. All adopted macro-regional strategies are also 

accompanied by an ongoing action plan to be regularly updated according to new emerging needs and 

changing contexts. The MIMOSA project is concerned with the Adriatic and Ionian Macroregion (Figure 4), 

whose strategy is called EUSAIR, which stands for 'EU Strategy for the Adriatic and Ionian Region, which aims 

to address the current differences in the economic and administrative capacity of the region. It includes four 

EU Member States and four candidate countries. The overall objective of EUSAIR is to improve the level of 

interconnection between EU Member States and third countries by increasing their integration. The strategy 

is divided into four transnational/cross-border strategic lines: blue growth, transport and energy networks, 

environmental quality and sustainable tourism.  

 
Figure 4: Adriatic and Ionian macro-region 

1.2.1 - Eusair Targets 2021-2027 

EUSAIR's 2021-2027 strategy includes a list of objectives for each line of interest. Below is a summary 

of the objectives that relate to transport and in particular maritime transport: 

The Adriatic-Ionian Multimodal Corridors 

The development of an interconnected and integrated transport system in the Adriatic-Ionian Region 

presents itself as a challenge of macro-regional relevance, consistent with national priorities and with the EU 
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objectives of a more connected, greener and low-carbon Europe, which aims at strengthening North-South 

and East-West relations by using the identification of multimodal corridors alongside the TEN-T network. This 

aims to reduce infrastructural, technological and legislative gaps and improve accessibility to facilitate cross-

border demand flows and transport operations, as well as to strengthen North-South and East-West (physical 

and digital) interconnections between the region's logistic and urban nodes.  

Development and management of logistics for the direct use of LNG as a clean fuel for the Adriatic-Ionian 

Region 

The development of the direct use of small-scale LNG can contribute to a more secure, competitive 

and sustainable energy system in the Adriatic-Ionian region. The deployment of LNG scale in the transport 

and other sectors could enable two challenges to be addressed in the medium term: reducing environmental 

impact and combating climate change. The direct use of LNG as a fuel, both for maritime and land transport, 

would allow for diversification and reduction of greenhouse gas emissions compared to petroleum-based 

hydrocarbon fuels. The development of LNG infrastructure would contribute to the use of LNG in maritime 

transport to meet the emission limits proposed by the European Union and the International Maritime 

Organization.  

1.3 ς National planning 

In this section, we examine the salient features of the current planning at the national level in Italy and 

Croatia. In particular, the following planning experiences are analysed: 

- Motorway of the Sea (Italy) 

- Strategic Plan for Ports and Logistics (Italy) 

- Infrastructure Annex to the Economic and Financial Document (Italy) 

- National Integrated Transport System (Italy) 

- Transport System Development Strategy of the Republic of Croatia 

1.3.1 - Motorway of the Sea 

Motorways of the Sea (MoS) are the maritime pillar of the TEN-T. They consist of short sea routes, 

ports, associated maritime infrastructure, equipment, facilities and relevant administrative formalities. The 

MoS (Figure 5) contributes to the realization of a European maritime transport space without barriers, 

connecting core network corridors and integrating maritime connections with the hinterland. Therefore, it 
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aims to provide more efficient, commercially viable and sustainable alternatives to road-only transport and 

in particular to: 

- improve access to markets throughout Europe; 

- reduce the pressure on European road systems. 

The MoS introduces new intermodal logistics chains based on maritime transport that contribute to 

integrated door-to-door transport systems.  

 
Figure 5: Affected regions. Source: https://transport.ec.europa.eu/transport-modes/maritime/motorways-sea_en 

The Motorway of the Sea is designed to eliminate bottlenecks in the EU transport system. This is to be 

achieved through the creation of more efficient and frequent high-quality maritime logistics services 

between Member States. The main bottlenecks and missing links are: 

- compliance with Annex VI of MARPOL 2015 (Regulations for the Prevention of Air Pollution from 

Ships) for fleets operating in Sulphur Emission Control Areas (SECAs); 

- Creation of a viable alternative fuels network, including the development of relevant alternative fuels 

technologies, infrastructure, safety provisions and regulatory frameworks; 

- development of technologies to tackle operational pollution, such as exhaust gas purification 

systems and on-board water treatment systems; 
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- implementation of critical port infrastructure and intermodal connections, both at sea and on land. 

1.3.2 - Italy - National Strategic Plan for Ports and Logistics (2015) 

The objective of the National Strategic Plan for Ports and Logistics (PNSPL) is to maximize the added 

value of the sea resource, not only for the maritime, port and logistics cluster per se but for the entire country 

system. The basic idea is that there is a value chain of the Sea System, which is expressed as:  

- in the harbor; 

- in the surrounding area; 

- in the national territory;  

- in Italy's relations with the Mediterranean;  

- in Italy's relations with the rest of the world. 

The Plan, taking into account the current situation of maritime ports and logistics, sets out to achieve 

strategic objectives and proposes as many actions as possible, the implementation of which will take place 

through regulatory and/or administrative interventions consistent with the guidelines provided by the 

PSNPL.  

 
Figure 6: Italian Port System Authorities. Source: Italian Ministry of Infrastructure and Transport - MIT, graphic re-elaboration B. 

Moretti. 

1.3.4 - Italy - Infrastructure Annex to the Economic and Financial Document (2021)  

The Infrastructure Annex to the Economic and Financial Document is the policy document that 

describes the Government's choices in the area of infrastructure and mobility. It defines the selection of 

priority works for the country's development, also anticipating the long-term strategy of the General 
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Transport and Logistics Plan (GTP) and the Multi-year Planning Document (DPP) with a view to sustainable 

development. It feeds an integrated planning process of infrastructures and mobility based on reforms, 

connection, safety, equity and sustainability, also based on the investments (Figure 7) and reforms envisaged 

in the PNRR. 

 
Figure 7: Strategies and tools 

A dynamic approach involving updates, insights and step-by-step decisions: 

- The General Transport and Logistics Plan (GTP) defines multi-sectoral objectives, strategies and actions 

for the long term; 

- the Multi-year Planning Document (DPP) defines the programming and selection of works in 

compliance with expenditure constraints and line with the objectives and strategies of the LTMP; 

- public debate, which is obligatory for major works, is necessary to arrive at the realization of shared 

works; 

- the possibility of reviewing choices (project review) according to changed contextual conditions; 

- ex-ante (guidelines) and ex-post (monitoring) evaluations for more rational choices and the 

achievement of objectives. 

The Annex to the DEF is the policy document that, year by year, feeds the entire planning process: it 

anticipates some decisions pending the LTMP and the DPP, details/modifies some priority choices, and 

updates others in addition to the general objectives and strategies. 
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Figure 8: The impact of the NRP on the quality of infrastructure, mobility and the reduction of territorial disparities. 

1.3.5 - The National Integrated Transport System (SNIT) 

The National Integrated Transport System (SNIT) represents the system of infrastructures, both point 

and network, of national and international interest, which forms the backbone of the Italian passenger and 

freight transport system.  

 
Figure 9: Italian Port System Authorities, Source: Italian Ministry of Infrastructure and Transport - MIT 

The national port system (figure 9) does not end with the first-level SNIT and the 58 ports of 

international and national importance that make up its backbone but also includes the category I seaports 

referred to in art. 4 of the new law 84/1994 (i.e. ports and specific port areas aimed at military defense and 

State security), as well as 217 other minor ports of call mainly dedicated to pleasure boating, fishing activities 

and local passenger and tourist transport. The seats of the Port System Authorities (AdSP) identified in the 
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SNIT as first-level ports correspond to the central (core) port nodes of the Trans-European Transport Network 

(TEN-T). 

1.3.6 - Croatia - Transport System Development Strategy (2017 - 2030) 

The development of transport infrastructure in the Republic of Croatia is considered essential for 

economic and social development and the promotion of interregional trade. It is an instrument of regional 

development, facilitating the flow of goods and people's access to employment, health, education and 

recreation. The authority responsible for the development of the National Transport Development Strategy 

is the Ministry of Sea, Transport and Infrastructure (MSTI). The Croatian Ministry has already taken steps to 

fulfil the ex-ante conditions by creating a Transport Development Strategy for the Republic of Croatia for the 

period from 2014 to 2030. The Transport Development Strategy of the Republic of Croatia for the period 

from 2017 to 2030 evaluates and defines future measures (infrastructure, operation and organisation) in the 

field of transport-related to international and domestic transport, regardless of the source of financing. It 

also provides the framework for the development of measures and defines interfaces with other strategies 

or evaluations; it takes into account European strategies and requirements (TEN-T, ERTMS, ITS, 

environmental protection, climate protection, etc.) based on a thorough analysis of the Croatian situation. 

The Croatian Transport Development Strategy is based on the analysis of the country's situation, the 

identification of opportunities and problems, and the identification of the best solutions for realizing and 

responding to existing needs. It is therefore a document that determines the medium- and long-term 

development of the country and constitutes a positive development of the existing situation and the 

achievement of a new phase in which the objective will be to increase the quality of the transport system 

and infrastructure. As a result of the EU/CRO policies and strategies, a list of general objectives has been 

defined. A further list is made up of specific objectives derived from the analysis of the Croatian transport 

system.  

General Objectives: 

1. GO1 - develop the modal split of passengers in favor of public transport (PT) and zero-emission modes. 

This includes public transport (trams, local buses, etc.), rail, maritime and inland waterways (boats), 

regional and long-distance buses, as well as pedestrians and cyclists;  

2. GO2 - develop the modal split of freight transport in favor of rail, sea and inland waterway transport; 
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3. GO3 - develop the transport system (operation, organisation, development and maintenance of 

infrastructure) according to the principle of economic sustainability.  

4. G04 - reducing the impact of Croatia's transport system on climate change;  

5. G05 - reducing the environmental impact of Croatia's transport system (environmental sustainability); 

6. G06 - improving traffic safety in the Croatian transport system;  

7. G07 - improve the interoperability of the Croatian transport system (PT, rail, road, sea, river and air); 

8. G08 - improving the integration of transport modes in Croatia (operation, ITS, P&R, etc.); 

9. G09 - further develop the Croatian TEN-T network (core and comprehensive). 

Specific objectives that apply across sectors: 

1. SO - harmonize transport operations with neighboring countries (BiH - tƻǊǘ ƻŦ tƭƻőŜΣ ǊƻŀŘ ŀƴŘ Ǌŀƛƭ 

connections BiH, Slovenia, Serbia, Italy, Montenegro and Hungary); 

2. SO - complementing the development of the tourism sector as the main economic factor in parts of 

Croatia, where relevant, with appropriate transport development, particularly in favor of 

environmentally friendly mobility and public transport; 

3. SO - improve access to remote areas of Croatia (e.g., islands, southern Dalmatia...); 

4. SO - ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ǘƘŜ Ƴŀƛƴ ƭƻƎƛǎǘƛŎǎ ŎŜƴǘǊŜǎ όǎŜŀǇƻǊǘ ƻŦ wƛƧŜƪŀΣ ǎŜŀǇƻǊǘ ƻŦ tƭƻőŜΣ ǎŜŀǇƻǊǘ 

of Split, inland port of Vukovar, inland port of Osijek, Zagreb hub); 

5. SO - strengthening Croatia as a logistical hub for the entire region, with a focus on Zagreb; 

6. SO - improve the integration of the transport sector into the social and economic development of the 

regions (regional functional concepts); 

7. SO - address the specific situation in Croatia related to the seasonality of traffic. 

Maritime transport 

- SO - to improve the development and competitiveness of the port of Rijeka as Croatia's main seaport; 

- SO - reduce the environmental impact of maritime transport (fleet development, measures to prevent 

and suppress pollution from maritime installations, environmental protection); 

- SO - improve the modal split of freight transport across the Adriatic Sea or along the coast; 

- SO - improving the reliability of maritime transport (PT and supply chains) in difficult weather 

conditions.  
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1.4 ς Regional level (Abruzzo) 

This section analyses the main characteristics of the transport infrastructure network in Abruzzo 

(Figure 10). In the north-south direction, the main road infrastructure routes are the infrastructures of the 

Adriatic corridor, i.e., the A14 motorway and the SS16 state road, as well as the Abruzzo-Marchigiano 

hinterland (SS 81), the Samnite Abruzzo Apennines (SS 260 and SS 17) and the Liri motorway. The east-west 

route is made up of the A 24 and A 25 motorways, as well as the Tiburtina Valeria (SR ex SS 5), the Fondovalle 

Sangro (SS 652) and the Fondovalle Trigno (SS 650). 

 
Figure 10: Road network of regional importance in Abruzzo 

As far as the railway network is concerned (Figure 11), it is essentially the same as that built between 

1862 and 1928. All subsequent interventions concerned doubling and variations of the line, track 

construction, electrification, plant technology and stations. The overall regional railway endowment to date 

is in line with the national average, in terms of territorial extension, while it is approximately double in terms 

of population. 

The data can be summarized as follows: 

1. 49.3 km per 1000 sq. km of territory, against a national average of 52.9 km. 

2. 4.2 km per 10,000 inhabitants, compared to a national average of 2.8 km. 
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Figure 11: Regional railway network in Abruzzo 

Analyzing then the port and airport endowments (figure 12), we can see that they are on average well 

below the national average, except the province of Chieti, as far as ports are concerned, and the province of 

Pescara, as far as airports are concerned.  

 
Figure 12: Infrastructures of regional importance in Abruzzo 
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1.4.1 - PRIT - Integrated Regional Transport Plan  

The objectives of the Integrated Regional Transport Plan (PRIT) are set in compliance with financial, 

regulatory and environmental constraints and are in line with the indications of the General Transport Plan 

(GTP), about the peculiarities of the territory and its vocations for social and economic development and in 

compliance with the indications of national and regional planning. 

 
Figure 13: Integrated Regional Transport Plan 

As shown in the Integrated Regional Transport Plan (figure 13), published in 2011, the Abruzzo Region's 

strategies concern, among other things, the consolidation of Abruzzo's role in the TEN networks. This and 

other objectives find their declination in integrated and intermodal lines of action that are grafted into 

national and transregional dynamics without isolating themselves from the potential of local contexts. In the 

document itself (PRIT), Abruzzo is described in a pivotal position at the centre of the Adriatic corridor and 

the desire to connect the regional infrastructure network with the Adriatic corridor itself, on the one hand, 

and with the Tyrrhenian route on the other and, via the Adriatic Sea, with the Balkans is emphasized (figure 

14). 
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Figure 14: The Three Seas System. Source: PRIT, 2011 

In particular, through the interconnection between the primary road infrastructure A/14, the Adriatic 

Corridor system and the European Corridor 1 Berlin-Palermo, which affects the Tyrrhenian side, the PRIT 

outlines a scenario in which the regional infrastructure system will be able to network the local system with 

the national SNIT network and with the major European infrastructures.  

 
Figure 15: Cross-connection between the Iberian Peninsula and the Balkans. Source: PRIT, 2011 

The PRIT, therefore, identifies, to make Abruzzo a 'bridge' between Corridors 1, 5 and 8, the 

development and implementation of transversal connections between the Adriatic and Tyrrhenian seas with 

priority actions for the safety of existing infrastructures as pivotal objectives of regional infrastructure 

planning (Figures 15 and 16). 
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Figure 16: Regional proposal 
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Chapter 2: The environmental interactions of 

maritime transport 
This chapter will briefly explore the main environmental interactions of maritime transport and what 

measures the EU has put in place to reduce maritime transport's environmental impacts. 

2.1 ς European Green Deal and the "Fit for 55" package. 

Combating climate change and defending the environment are key points in Europe's strategy for the 

coming years. In line with its commitments under the Paris Agreement, the EU decided to become a climate-

neutral economy by 2050. In 2019, it adopted the European Climate Act, which made legally binding targets 

to keep the global temperature increase well below 2°C and to continue efforts to keep it at 1.5°C. The goal 

for 2030 is to reduce greenhouse gas (GHG) emissions by at least 55 percent from 1990 levels. This implies 

contributions from all sectors of the economy.  

Thus, the European Green Deal takes the form of a program comprising diverse and wide-ranging 

actions that aim to achieve, among other things, three main objectives: 

- Achieve Europe's climate neutrality, by 2050, with zero net greenhouse gas emissions; 

- Making economic growth become sustainable and not focused on resource exploitation; 

- Making this change happen equitably, that is, without creating job losses (but on the contrary 

creating jobs) and reducing social inequality on our continent (the "just transition" mechanism) 

On July 14, 2021, the European Commission adopted the "Fit for 55" climate package, which contains 

legislative proposals to achieve the Green Deal goals by 2030. Specifically, reducing greenhouse gas emissions 

by 55 percent from 1990 to achieve "carbon neutrality" by 2050. 

For the transport sector, in particular, the goal is to reduce greenhouse gas emissions (which currently 

account for more than a quarter of EU emissions) by 90 percent. 

As reported in the Ministry of Infrastructure and Sustainable Mobility (MIMS) document "Climate 

Change, Infrastructure and Mobility (put in the bibliography)" of 2021, in Italy, in the last inventoried year 

(2019) the transport category was responsible for 25.2 percent of the total national greenhouse gas 

emissions, corresponding to 31.4 percent of the energy sector emissions (ISPRA, 2021). Within 

transportation, about 93% of emissions came from road transport, 4.3% from shipping, 0.75% from domestic 
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aviation, 0.65% from pipelines, 0.15% from railways, and the remaining about 1.52% from other systems. 

Emissions from transportation In Italy grew by 26.8 percent from 1990 to 2007, then decreased by 18.6 

percent from 2007 to 2019 due to efficiency improvements, although the trend was always uneven and the 

trend in the last two years monitored (2018 and 2019) was upward.  

 
Figure 17: Trend of direct GHG emissions and reduction indices in the national transport sector according to the European Green 

Deal, Source: CITraMS processing ï UnivAQ 

 
Emissions from transportation in Italy are more than three times those of the entire industrial sector, 

more than three and a half times those of agriculture, and almost six times more than those from waste. 

Moreover, the contribution of the operational phase of transportation to climate-changing emissions is 

mainly related to the use of energy for traction. EU policies on Energy Transition and Sustainable 

Development, aimed at mitigating global warming, have a goal of zero greenhouse gas emissions ("net zero 

emission") by 2050, as set out in the European Green Deal (EGD) (EC, 2019a). The EU has, in addition, 

proposed a revision of the short/medium-term targets, increasing the percentage of total greenhouse gas 

(GHG) emissions reduction from 40 percent to 55 percent (compared to 1990) by 2030 (EC, 2021). In the 

transport sector, the EU strategy includes a two-step pathway, as summarized in Figure 15:  
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Figure 18: Trend of direct GHG emissions and reduction indices in the national transport sector according to the European Green 

Deal, Source: CITraMS processing ï UnivAQ 

ω tƘŀǎŜ LΥ ǎƘƻǊǘκƳŜŘƛǳƳ ǘŜǊƳ όнлнл-2030): the objectives of this phase aim to contain direct transport 

emissions in 2030 to about 72 Mt CO2eq, corresponding to a decrease of 43.7 percent compared to 2005, 

according to the proposed revision to Regulation (EU) 2018/842 ("Effort Sharing Regulation"), communicated 

by the European Commission in July 2021 (EC, 2021), a proposal integrated into the "Fit for 55" package. 

ω tƘŀǎŜ II: medium/long term (2031-2050): the minimum targets for this phase under the EGD tend to 

achieve a level of direct GHG emissions in transport at about 10.2 Mt CO2eq (this remaining share will be 

almost all concentrated in the aviation sector), corresponding to a 90 percent decrease compared to 1990, 

in line with the projections resulting from the European Commission's analysis of the EGD for transport (EC, 

2018). More ambitious targets achieve "Net-Zero Emissions" (NZE) in the transport sector by 2050. In this 

case, however, the undoubted difficulty in eliminating, for the entire transport sector, the residual portion 

of GHG emissions, which can be highlighted especially from a "Life Cycle Assessment" (LCA) perspective, must 

be considered. 

2.1.1 ς Maritime transport 

The shipping industry exerts pressures on the marine environment that can lead to changes in its state. 

In turn, this can lead to impacts on human health and ecosystems. Maritime transport, internationally, is 
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regulated by the International Maritime Organization (IMO). The IMO is not new to the idea of reducing 

greenhouse gas emissions from shipping. Indeed, in 2018, ships calling at ports in the EU and the European 

Economic Area emitted about 140 million tons of CO2. This accounts for 18 percent of global CO2 emissions 

from international shipping. Of the total CO2 emissions, about 40 percent come from travel between ports 

in EU member states and while ships are at berth (EMSA, 2018). As much as 60% is produced during voyages 

in and out of the EU. The IMO adopted its initial strategy in this regard in 2018, setting a goal of reducing 

average carbon intensity (CO2 per ton-mile) by at least 40 percent by 2030 and 70 percent in 2050, as well 

as cutting total emissions by at least 50 percent by 2050 (compared to 2008) and phasing them out as soon 

as possible.  

The maritime transport system is a strategic sector for the EU's economy because, in economic terms, 

77 percent of European foreign trade and 35 percent of trade between EU member states is by sea. For this 

reason, maritime transport is a key part of the international supply chain. 

With its strategic socio-economic role, maritime transport implies a significant impact on the environment. 

The European Maritime Transport Environmental Report (EMTER), jointly published on September 1, 2021, 

by the European Environment Agency (EEA) and the European Maritime Safety Agency (EMSA), reveals that 

ships accounted for 13.5 percent of all GHG emissions from transport in the EU, behind road transport (71 

percent) and aviation (14.4 percent) emissions (Figure 17).  

The same report points out that the main impacts on the environment of shipping include: 

- Greenhouse gas emissions: in 2018, ships calling at ports in the EU and European Economic Area 

generated about 140 million tons of CO2 emissions (about 18 percent of all CO2 emissions generated 

by shipping worldwide that year). 

- Air pollution: in 2019, sulfur dioxide (SO2) emissions from ships calling at European ports totaled 

about 1.63 million tons, about 16 percent of global SO2 emissions from international shipping. 

- Underwater noise pollution: ships create noise that can affect marine species in different ways. Total 

accumulated underwater radiated acoustic energy is estimated to more than double in EU waters 

between 2014 and 2019. Container ships, passenger ships, and oil tankers generate the highest 

acoustic energy emissions from propeller use. 

- The impact on habitats and species. 
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- Oil pollution: of a total of 18 major accidental oil spills worldwide since 2010, 3 occurred in the EU 

(17%). More appropriate monitoring, enforcement and awareness actions are helping to reduce oil 

pollution events, even though the amount of oil transported by sea has been steadily increasing over 

the past 30 years. 

From the above, it follows that the EU maritime transport system faces a crucial decade of transition 

to a more economically, socially, and environmentally sustainable sector. 

 
Figure 19: Reprocessing Source: European Environment Agency (EEA) and European Maritime Safety Agency (EMSA) 

In 2018, the International Maritime Organization (IMO) (the United Nations body that regulates 

international shipping) adopted an initial GHG strategy for international shipping. This strategy aims to 

reduce GHG emissions from international shipping and phase them out as soon as possible. 

A recent study by the ICCT, the International Council on Clean Transportation, calculates that to meet 

the IMO's goal of reducing global shipbuilding emissions by at least 50 percent by 2050 from the 2008 level, 

emissions would have to fall at least 15 percent by 2030 (Rutherford et. al., 2020). 

IMO 2030 reduction target can be achieved with available technology, with a combination of short- and 

medium-term measures, including operational measures such as lower speeds, operational efficiency 

improvements through data analysis, limited use of low-carbon fuels, and energy-efficient projects. Shipping 

will undergo a global transition to alternative fuels and energy sources I order to face the demands of 2050.   

However, all alternative fuels known today have some limitations; many solutions are not yet mature and 
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there is no obvious choice of "one fuel" for the global fleet. The decarbonization of shipping will therefore 

require great effort, investment, and time, with a clear focus on innovation, digitization, port and ship 

adaptation, and the necessary infrastructure for onshore energy supply, both in inland and seaports. 

It can be seen from the aforementioned MIMS study that the considerations developed here for 

phases I and II of the transition have concrete consequences for infrastructure development needs. The 

minimum requirements of the proposed Regulation on alternative fuels infrastructure (EC, 2021e) cover 

ports that are part of the European TEN-T network with frequent calls by container ships, ferries, high-speed 

passenger vessels, and other vessels with tonnage above 5,000 gross tons, to have 90 percent coverage of 

the electricity demand needed for their port operations by 2030. However, significant investments will also 

be relevant for ports with traffic below the minimum specified in the regulation and other ports with 

significant large vessel traffic. Similar considerations should also be applied to cases of passenger transport 

on fast ships to islands, partly because of developments in emission reduction policies (including those 

related to vehicle and energy use).  

System Authorities (SAs) are then widely involved in research networks, both national and 

international, on the development of new renewable sources and the development of the circular economy. 

The crucial issue in this regard is the ability of projects to generate effects that continue beyond the end of 

the project itself. Also high is the focus on the topic of hydrogen and its possible implications for both shipping 

and port handling facilities. The use of advanced or hydrogen- and carbon-derived biofuels may (or may not, 

in the case of "drop-in" solutions) require the development of port infrastructure to enable their use and 

should be thought of in a context that promotes the parallel development of ships (and thrusters) with high 

energy efficiencies and capable of securing demand for them. The case of methane is also relevant to 

Liquefied Natural Gas (LNG), although both have limited emission abatement capacity and require 

technological arrangements that can abate fugitive emissions. LNG produced as a synthetic fuel (electrofuel, 

or e-fuel) also has higher costs than ammonia, due to the liquefaction required for storage, which requires 

very low temperatures and the recovery of methane losses emitted to the atmosphere as a result of venting 

operations, which are necessary to maintain the low temperatures during storage (not necessary for 

ammonia). The National Strategic Framework (NSF), an annex to Legislative Decree No. 257/2016, calls for 

the establishment of an efficient LNG infrastructure by 2030. 
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2.2 - Annex of Legislative Decree No. 257/2016 (NSF) 

The National Strategic Framework (NSF), an annex to Legislative Decree No. 257/2016, envisions the 

construction of an efficient LNG deployment infrastructure by 2030, consisting of 5 coastal storage facilities 

of 30000-50000 m3, 20 refueling points for ships operating in seaports and inland ports, 3 cabotage ships, 

and 4 bunkers for LNG sea transport between neighboring ports and off-shore bunkering of ships.  

2.2.1 ς Liquefied natural gas (LNG) for maritime transport. 

The international community, through individual administrations and cooperation channels, is 

expressing increasing sensitivity to the impact of human activities on the environmental system, showing 

interest and encouraging the shipping industry toward the use of natural gas as a primary source of energy 

for propulsion and electricity generation on board ships. This trend is reinforced by the development of 

international, EU, and national legislation. The International Maritime Organization (IMO), through Annex VI 

of the International MARPOL Convention, has established criteria and requirements for the prevention of air 

pollution from ships, for the control and relative reduction of emissions globally within well-defined maritime 

areas, the Emission Control Areas (ECAs). The use of natural gas as a fuel is one way for the maritime industry 

to comply with the increasingly restrictive limits on atmospheric emissions of pollutants, which are harmful 

and climate-changing, such as nitrogen oxides (NOx), sulfur oxides (SOx) and carbon dioxide (CO2) due to the 

use of conventional fuels under normal ship operating conditions. There are aspects, including those 

mentioned below, that make LNG, used as a marine fuel, one of the most promising technological solutions 

for the maritime industry. Indeed, the use of LNG as an alternative to traditional fuels allows: 

The almost zero reduction in sulfur oxide (SOx) emissions 

The reduction of nitrogen oxide (NOx) emissions through compliance with the limits applicable since 

2016 in "Nitrogen-oxides Emission Control Areas" (NECA) 

A 20-25% reduction in CO2 emissions. 

The effectiveness of using LNG in reducing GHG emissions to the atmosphere depends on the type of 

engine and the range of possible measures that can be taken to reduce the unwanted release of methane 

since it is itself a GHG. 
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2.2.2 ς The LNG distribution network in the maritime sector. 

The LNG distribution network in ports must necessarily include both ports belonging to the TEN-T core 

network and ports outside it. This is to make the distribution on national coasts more homogeneous. 

Considering the impossibility of equipping every port with a large refueling point, it becomes important to 

configure a network that takes into account the different intermodal solutions for ship refueling, namely 

"ship-to-ship," "land-to-ship," "truck-to-ship," and loading/unloading of portable tanks, without neglecting 

the mutual usefulness and necessity of this network for the land transportation sector. This necessitates the 

identification of a specific area of focus through the creation of small geographic networks with solutions 

based on common standards that contribute to the formation of a national network that in turn can interface 

with the international LNG landscape. In this direction, an LNG distribution network can therefore be 

envisaged, involving ports already included in the trans-European transport network corridors but also other 

ports that do not belong to the core TEN-T network but offer the opportunity to adequately complement the 

refueling network with small or medium-sized storage and refueling points that could also serve heavy road 

transport, where port districts and road connections allow. The assessment of whether a port should be 

included in the LNG distribution network (regardless of whether it belongs to the TEN-T core network) is 

made based on: 

- The presence or absence of traditional fuel storage and distribution services in the port, whether for 

transport or other uses. 

- The sustainability of the development of the infrastructure needed for LNG in terms of economic 

investment, projected and prospective demand, accessibility for the means of transportation that 

would benefit from the infrastructure, and availability of space suitable for bunching operations. 

2.2.3 ς The characteristics of LNG 

Liquefied natural gas (LNG) is a fuel that is obtained by subjecting natural gas (NG), after appropriate 

purification and dehydration treatments, to cooling and condensation. The result of these processes is an 

odorless and transparent liquid consisting mainly of methane and, in smaller quantities, ethane, propane, 

butane, and nitrogen. The liquefaction process involves the removal of certain substances, such as helium, 

water, heavy hydrocarbons, dust, and acid gases, which could cause difficulties in the subsequent stages of 

fuel processing and utilization. Natural gas, in liquid form, is usually stored by cooling it to about -162°C, at a 
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maximum transport pressure of about 25 kPa, and stored in insulated containers that keep it in liquid form. 

Compared to its gaseous counterpart, LNG has about three times more energy content per unit volume: 1 

liter of diesel fuel corresponds to 4.7 liters of natural gas at 200 bar and 1.6 liters of LNG. This is because it 

achieves a greater volume reduction than compressed natural gas (CNG), which means that, for the same 

volume occupied, a greater amount can be transported over a greater distance. Liquefied natural gas is 

transported, usually from the Middle East, in special ships to Europe and the United States. Please refer to 

Annex X for more details on the technical characteristics of LNG. 

2.3 ς Maritime transport vehicles 

As shown in the MIMS (2021) document, although maritime transport is considered along with rail 

transport to be one of the most sustainable modes in terms of CO2 per passenger km (km) or ton-km (km), 

reducing greenhouse gases and the various environmental impacts that shipping produces is an essential 

goal to combat climate change and the degradation of coastal and marine ecosystems and air quality in port 

areas. Greenhouse gas emissions (expressed in CO2 equivalents) from the entire shipping sector 

(international, domestic, fishing) increased from 977 to 1,076 million tons in the period 2012-2018 (+9.6 

percent). The share of maritime transport in total anthropogenic emissions remained between 2.8% and 

2.9% between 2012 and 2018. Considering only international maritime transport, the contribution is 2.51 

percent (IMO, 2021) As for the EU, maritime transport is believed to be responsible (2018) for about 13.5 

percent of the GHG emissions of the entire transport sector (EMSA, EEA, 2021). Also important is the sector's 

contribution to emissions of NOx, SOx (24%), and PM2.5 (9%), compared to the total of all sectors. Thus, 

shipping plays an important role not only in the climate crisis but also in the air pollution crisis. Worth noting 

in this regard is the importance of the Sulphur cap that came into effect on January 1, 2020, which sets a limit 

of 0.50 percent for the sulfur content of fuels (while for EU ports and those included in SECAs, Sulphur 

Emission Control Areas, the limit was already 0.10 percent). Similarly, to aviation, for shipping the references 

are the activities of the International Maritime Organization (IMO), in the international arena (and in 

particular the decarbonization strategy for the maritime sector), and the proposals integrated into the 

European "Fit for 55" package. These include the proposed Regulation to replace the Alternative Fuels 

Infrastructure Directive of 2014 (EC, 2021e) and the Fuel EU Maritime Regulation (EC, 2021f), combined with 

the proposed revision of the Renewable Energy Directive and the integration of maritime transport into the 
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Emission Trading Scheme (EC,2021g), to which should also be added the proposal on the revision of energy 

taxes (with the inclusion of taxation of fuels used for shipping) (EC, 2021h). The implications of these 

measures, among others, for Phase I are important for the electrification of ships docked in ports (cold 

ironing), in line with the proposed Regulations on Alternative Energy Distribution Infrastructure (EC, 2021e) 

and Legislative Decree 257/2016, which stipulates those major Italian ports (those central to the TEN-T 

Network) must organize cold ironing infrastructure by the end of 2025.  



 
 
 

 

38 

 

Bibliographic references 
- Jalkanen, J. P., et al., 2009, 'A modeling system for the exhaust emissions of marine traffic 

and its application in the Baltic Sea area', Atmospheric Chemistry and Physics 9(23) 

(https://doi.org/10.5194/acp-9-9209-2009).   https://doi. org/10.5194/ACP-9-9209-2009).  

- Jalkanen, J. P., et al., 2016, 'A comprehensive inventory of ship traffic exhaust emissions in 

the European sea areas in 2011', Atmospheric Chemistry and Physics 16(1), pp. 71-84, pp. 

9209-9223 (https://doi.org/10.5194/acp-16-71-2016).   https://doi.org/10.5194/acp-16-71-

2016).  

- Jalkanen, J. P., et al., 2012, 'Extension of an assessment model of ship traffic exhaust 

emissions for particulate matter and carbon monoxide, Atmospheric Chemistry and Physics 

12(15)  

- Jalkanen, J. P., et al., 2018, 'Modelling of ships as a source of underwater noise', Ocean 

Science 16(6), pp. 1373-1383. 

- Johansson, L., et al., 2013, 'The evolution of shipping emissions and the costs of regulation 

changes in the northern EU area', Atmospheric Chemistry and Physics 13(22), pp. 11375-

11389 (https://doi.org/10.5194/acp-13-11375-2013).   https://doi.org/10.5194/acp-13-11375-

2013).  

- Johansson, L., et al., 2017, 'Global assessment of shipping emissions in 2015 on a high spatial 

and temporal resolution', Atmospheric Environment 167, pp. 403-415 (  

https://doi.org/10.1016/j.atmosenv.2017.08.042).   https://doi. 

org/10.1016/j.atmosenv.2017.08.042).  

- Cofala, J., et al., 2018, The potential for cost-effective air emission reductions from 

international shipping through the designation of further Emission Control Areas in EU waters 

with a focus on the Mediterranean Sea, International Institute for Applied Systems Analysis 

(IIASA). December 2018. 

- Kattner, L., et al., 2017, 'Monitoring compliance with sulfur content regulations of shipping 

fuel by in situ measurements of ship emissions', Atmospheric Chemistry and Physics 15, pp. 

10087-10092. 

- Lack, D. A., et al., 2012, Investigation of appropriate control measures (abatement 

technologies) to reduce black carbon emissions from international shipping. 

- Lack, D. A., et al., 2015, Investigation of appropriate control measures (abatement 

technologies) to reduce black carbon emissions from international shipping, International 

Maritime Organization  

- Comer, B., et al., 2017, Black carbon emissions and fuel use in global shipping, 2015, 

International Council on Clean Transportation (https://theicct.org/publications/black-carbon-

emissions-global-shipping-2015).   https://theicct.org/publications/black-carbon-emissions-

global-shipping-2015). 

https://theicct.org/publications/black-carbon-emissions-global-shipping-2015
https://theicct.org/publications/black-carbon-emissions-global-shipping-2015


 
 
 

 

39 

 

- Dan Rutherford, Xiaoli Mao, And Bryan Comer ñPotential Co2 Reductions Under The Energy 
Efficiency Existing Ship Indexò November 2, 2020 

  



 
 
 

 

40 

 

Chapter 3: Maritime passenger transport offer in 
the Adriatic Sea 

This chapter analyses the supply of maritime passenger transport in the Adriatic Sea, referring to the 

Abruzzo and Croatian ports under study. Analyses have been carried out regarding the accessibility of the 

ports themselves the main transport infrastructure (highways, railways, airports, interports) and the 

intercepted population. 

3.1 ς Current offer analysis 

The current offer of maritime passenger transport in the Adriatic Sea between Italy and Croatia 

consists of connecting services carried out on active lines from the following Italian ports: Trieste, Venice, 

Cesenatico, Pesaro, Ancona, and Bari. Modes and characteristics are shown in the table below. 



 
 
 

 

41 

 

 
Figure 20: Graph of maritime connections between Italy and Croatia 

 
Below, there is a summary table of the above-mentioned routes broken down by port of 

departure/destination and operating company. It should be noted that the table does not claim 

completeness as it refers only to those routes for which documentable data were available. 
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Table 1: Maritime passenger transport connections between Italy and Croatia 

For the port of Ancona, the following graph shows the historical series (years 2006 - 2021) of 

passenger flow (landings and embarkations) to and from Croatia. 
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Figure 21: Historical series of passenger flows from the port of Ancona to and from Croatia (Source: Ancona Port Authority)  
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3.2 ς !ōǊǳȊȊƻΩǎ ǇƻǊǘǳŀƭƛǘȅ 

In the following chapter we analyse, the ports of Pescara, Ortona and Vasto, their performance 

characteristics, current planning regarding also future arrangements, territorial catchment areas and 

accessibility. It is specified that the methodological approach used for the latter issue, involves the 

measurement of accessibility times, starting from the individual port infrastructure to the surrounding 

territory. The calculation is carried out through computerized procedures of the Geographic Information 

System (GIS) type, considering the road network and the automobile as the means of travel, setting 10 

isochrones with time intervals equal to 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 minutes. Moreover, the 

accessibility analysis contemplates the connection times of port infrastructures with access to major 

transportation infrastructures, such as highway toll booths, airports, interports, and railway stations. 

5ƛǎǘŀƴŎŜǎ ōŜǘǿŜŜƴ !ōǊǳȊȊƻΩǎ ŀƴŘ /Ǌƻŀǘƛŀƴ ǇƻǊǘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŀǊŜΣ ƛƴ ŀŘŘƛǘƛƻƴΣ ǇǊŜƭƛƳƛƴŀǊƛƭȅ 

calculated. Figure 22 shows the pattern of population density (inhabitants/km2ύ ƻƴ ǘƘŜ !ōǊǳȊȊƻΩǎ ǘŜǊǊƛǘƻǊȅ 

(Eurostat 2018 data), preparatory to the accessibility analyses. The total regional population, as of 2018 (the 

reference year of the most recent data available) is 1,315 million. 
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Figure 22: Population density, Source: Eurostat 2018 

3.2.1 ς Port of Ortona 

3.2.1.1 ς Current configuration 

The current planimetric configuration of the port of Ortona is marked by two breakwaters rooted on 

land with convergent orientations between them and such as to delimit the port mouth with a median axis 

oriented to the east according to the typology called "converging piers." The original north pier, following 

the recent construction work on the new breakwater, by the plan layout of the current PRP, has a total 

extension of about 2,000 m, while the south pier has a development of about 1,100 m. 
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Figure 23: Current configuration of the Port of Ortona (PRP 1969) 

The port's main activities are commercial ones developed on the North quay and partly on the 

shoreline quay. Also located in the port is a berth for petroleum products that are piped to tanks located 

outside the port area. In addition to spaces for the direct conduct of port activities, those behind the docks 

are also used for port organisation and management activities. Fishing boats are in the dock (Mandracchio) 

near the shore entrenchment of the North Pier, in front of the fish market and the Ortona Harbor Master's 

Office. Pleasure boating is in the South area near the Saraceni Lido. The main features of the port 

infrastructure, in its current configuration, are summarized below: 

- Surface area of the body of water: 1.000.000 m2; 

- Maximum depth of natural seabed (at the mouth of the harbor): -8,0/-8,5 m a.s.l.; 

- Average depth of the access channel: -7,0/-7,5 m a.s.l.; 

- Average depth of the inner dock: -6,5 m a.s.l.; 

- Ground surface: circa 260.000 m2; 

- Overall development of operational docks: 1.350 m.  
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Figure 24: Map of the current depths of the Port of Ortona 

Figure 25 distinguishes the port areas of the infrastructure under consideration. The southern part of 

the shore quay, where there is also a slipway, is used as a shipyard for the refurbishment of vessels up to 

40/50 m long. Adjacent to the shipyard, part of the quay is occupied by the mooring of vessels serving the 

offshore platforms operated by ENI. The new shore quay, except for the non-banked part, accommodates 

ships for various goods. The embankment behind the quay is partly occupied by sheds and warehouses to 

support industrial activities related to offshore activities and the assembly and handling of large steel and 

engineering elements. 

Area Quay Lenght (m) Depth (m) Width (m) Storage area (m2) Destination 

A Nord 463 -8,5 107 47030 Commerciale 

B Martello 130 -7,5 34 3365 Commerciale 

C Commerciale 325 -7 25 8120 
Commerciale - 

Pescherecci 

D Motopescherecci 490 4,10/2,50 26 \  Attività di Pesca 

E Di Riva 230 -6,5 110 22560 
Commerciale - 
Cantieristica 

F Riva Nuova 260 -6,5 120 24200 Commerciale 

G 
Saraceni e molo 

turistico 
182 -3 8 2500 Turistico - Diporto 

Table 2: Port areas of the port of Ortona 
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Figure 25: Port areas of the port of Ortona 

3.2.1.2 ς Configuration according to P.R.P. 2010 

The PRP of the Port of Ortona (Figure 26) includes the definition of a more functional port configuration 

for the purpose of increasing nautical traffic. To enable future development of the port, the following 

objectives have been defined: 

- Secure the harbor mouth by creating an adequate forebay that solves both the problems related to 

siltation and those related to internal residual agitation; 

- Increase land space to enable the development of both container traffic and ro-ro and ro-pax traffic; 

- Preserve present port activities in addition to commercial activities, upgrading and increasing those 

related to recreational boating, improving operating conditions for fishermen and other operators 

including shipyards; 

- Move the oil berths to an isolated area possibly close to the port mouth to address obvious safety 

reasons; 

- Restoring continuity between the north and shore docks; 

- Physically separate different port activities to avoid dangerous interference and regulate access and 

consequently increase standards related to security; 

- Improve the road system within the port area, and upgrade and strengthen the road and rail 

connection infrastructure system. 
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Figure 26: Port of Ortona P.R.P. 2010 Configuration 

Briefly, the main interventions included in the PRP proposal are:   

- Redevelopment of the north pier; 

- Extension of the south pier; 

- Construction of the new north dock to be used for dangerous goods; 

- Redevelopment of the north quay; 

- Shoreline dock redevelopment; 

- Reconfiguration of the existing basin with redistribution of space; 

- Redevelopment and redistribution of floor space; 

- Redevelopment and upgrading of road and rail connection infrastructure; 

- Environmental upgrading and compensation interventions. 
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3.2.1.3 ς Accessibility  

The analysis concerning the accessibility of the Abruzzo ports under study tends to construct indicators 

through which direct comparisons can be made by returning numerical values concerning the topic. The 

following indicators were introduced: territorial accessibility (Iat), local accessibility (Ial), and potential 

population interception (Ip).  

The accessibility analysis covers basins of two types: 

1. territorial (of extra-regional scope) for which 6 isochrones with a progressive interval of 30 minutes 

(30, 60, 90, 120, 150, 180) were adopted (Figure 27). 

2. local (of regional scope) for which 10 isochrones with a progressive interval of 5 minutes were 

adopted (5, 10, 15, 20, 25, 30, 35, 40, 45, 50) (Figure 28). 
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Figure 27: Indicator Iat - Accessibility of the extra-regional basin from the port of Ortona 

Figure 28 illustrates, in terms of accessibility, the relationship between the isochrones and the number of 

accesses to major transportation infrastructure from the Port of Ortona.  
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Figure 28: Indicator Ial - Accessibility of the local basin from the port of Ortona 
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Figure 29: Accessibility to transportation infrastructure from the port of Ortona 
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Figure 30: Indicator Ip (intercepted population) at different isochrones from the port of Ortona 

Figure 31 shows the graph of land and sea connections between the port of Ortona and the 4 Croatian ports 

under analysis. For the former, the shortest road routes were considered; the latter were plotted as a first 

approximation using geodetic distances increased by 5 per cent. 

5 Minutes 10 Minutes 15 Minutes 20 Minutes 25 Minutes 30 Minutes 35 Minutes 40 Minutes 45 Minutes 50 Minutes

11.432 17.327 26.334 42.941 82.692 161.983 317.375 473.888 590.056 673.901

Number of people intercepted in isochrones
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Figure 31: Graph of land and sea connections between the port of Ortona and distances and travel times 

3.2.2 ς Port of Vasto 

3.2.2.1 ς Current configuration 

The current planimetric conformation of the harbor (Figure 32) is marked by two breakwaters rooted 

onshore: the west breakwater at Punta della Lotta and the east breakwater at Punta Penna. The under-billow 

breakwater known as the Levant Pier, about 550 m long, has a straight course with a longitudinal axis 

oriented at about 330 °N; the over-billow breakwater known as the Ponente Pier has a pseudo-curvilinear 

course with a total development of about 780 m; the harbor mouth bounded by the end heads of the two 

breakwaters has a width of about 250 m with a median axis oriented to the east. About 110 m from the end 

of the breakwater, on the inner side of the breakwater, the Martello Pier about 125 m long is arranged 

orthogonally. Along the breakwater, on the axis with the Martello Pier is arranged the Mandracchio Pier 

about 100 m long; these two piers separate the harbour dock from the forebay by delimiting an entrance 

Land

From To Distance [Nautic miles] Distance [km] Time [hours]
Spalato 124 1.390 12

Sebenico 115 1.205 11

Zara 122 1.081 11

Sea

Ortona
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mouth about 125 m wide. The inner dock, pseudo-square in shape, is completely docked although with 

distinct structural types because of works carried out over the past decades. 

 
Figure 32: Current configuration of the Port of Vasto 

The main technical characteristics of the port (Figure 33) at present are: 

- Water surface area of about 198,000 m2 of which 121,000 m2 is port basin and 77,000 m2 is forebay; 

- Maximum depth of the seabed is equal to about -13.0 m a.s.l. at the harbour mouth; 

- Average depth of the seabed in the inner dock is equal to about -7 m a.s.l. with minimum pulls of -

6.0 m and maximum pulls of -8 m. a.s.l.; 

- Ground surface of 76.000 m2; 

- Total development of operational docks of about 1000 m. 
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Figure 33: Map of the current depths of the Port of Vasto 

In the current port configuration, 4 berths can be considered, hereafter referred to as A, B1, B2 and C: 

- Berth A: intended for the traffic of liquid products.  

- Berth B1 and B2: intended for solid product traffic; 

- Berth C: intended for Ro-Ro (Roll on - Roll off) traffic, with peak mooring. 

The 530 m of the commercial dock (Riva and West) can accommodate vessels either side-by-side or in 

swaths. The port also currently has a small dock dedicated to recreational boat traffic (about 100 boats) on 

the West Pier, and a terminal for fishing vessels with about 10 fishing boats and 20 small vessels, on the East 

Pier.  

The port of Vasto, over the past decade, has experienced increasing merchant traffic in terms of size, 

a number of vessels and tons of cargo handled. The maximum dimensional characteristics of the merchant 

vessel that can enter the port of Vasto are length 180 m, width 28 m and draft 6.85 m.  

Figure 34 illustrates the port areas of the infrastructure under consideration. 
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Figure 34: Vasto port areas 

3.2.2.2 - Configuration according to P.R.P. 2007. 

The main contents of the 2007 P.R.P. for the port of Vasto include the following: 

- Extension of the breakwater for a total development of about 650 m in the form of an arc of a circle 

to achieve adequate shelter against the most intense sea states from the mistral and bora; 

- Construction of a new sub-billow seawall for a total development of about 600 m in the form of an L 

to provide a viable shelter against the sea states coming from the east and sirocco and at the same 

time to delimit the new harbor dock; 

- Elimination of the Martello pier and the concomitant extension of the east quay that will be used for 

Ro-Ro traffic and various goods by transferring fishing boat moorings along the west quay. The 

redevelopment of the shore quay (about 350 m long) includes a widening and regularization towards 

the harbor mirror which will allow for gaining more areas of the backyard. The shore quay for a 

development of about 230 m will be used for Ro-Ro traffic and various goods, while the remaining 

section towards the west quay will be used for the mooring of fishing boats and at the same time will 

allow the mooring of ferries for tourist routes in the summer period.  

- The new dock, planned to the east of the historic one, is achieved through the construction of the 

new sub-billow dyke, which by rooting itself to the current one allows its full redevelopment as the 

main pier of the port along which the track bundle for the rail link will also be developed. The end of 
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this pier will be docked for a development of 150 m to be used for the port's service berths. The 

docks of new dock will be used for miscellaneous cargo and bulk traffic. 

- The redevelopment of the current shore spaces involves the demolition of the fish market building 

and the simultaneous redevelopment of the complex of minor buildings located at the customs gate. 

In this way, it will be possible to fully recover the spaces of the current shore yard to the needs of 

handling and storage of goods. 

- The new Port Services building will be located at the port gateway and will replace the Fish Market 

building, constituting the natural hub of traffic sorting (commercial, tourist, administrative). It will 

house the fish market, the offices of the Maritime Authority, the Guardia di Finanza, Customs, the 

ferry ticket office, and any other activities necessary for the daily life of the port. The facility will have 

a total area of 1,000 m2, 450 of which will be used as a fish market and the remainder for offices and 

services. It will also have appurtenant areas totaling 2,500 m2 for internal roadways, parking, and 

areas for public weighing. A building will also be built at the edge of the Port Services building to be 

used as offices and guest quarters for the Maritime Authority; 

- Construction of complementary buildings for control and management activities of the port area and 

the needs of boating and industry; 

- Environmental rehabilitation and compensation interventions. The particular orography of the 

promontories of Punta Penna and Punta Della Lotta within which the port is developed and which 

delimit the adjacent SIC areas require the implementation of hydrogeological and environmental 

rehabilitation interventions of the ridges that coincide with the customs limit of the port. It will thus 

be possible to create a "transition" strip between the external environment and the port 

environment that will be able to accommodate a nature trail ensuring the connection between the 

SCI area of Punta Aderci and the top of the promontory of Punta Della Penna.  

Figure 35 illustrates the port areas of the infrastructure under consideration. 
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Figure 35: Vasto port areas 

In the particular case, for the new port of Vasto envisaged by the P.R.P. 2007, design vessels were 

preliminarily chosen, about the two different basins that characterize it, to which reference was made for 

the determination of all the parameters necessary for the definition of the access channels and spaces 

(evolution circles) required for the maneuvering of the same vessels in safe conditions. The following table 

shows the main characteristics of the project vessels assumed for the different basins.  

Quay Ship type Lenght (m) Width (m) Depth (m) 
Gross flow rate 

(ton) 

Commerciale di ponente General Cargo 150 25 8,6 15000 

Commerciale di levante Ro-Ro 200 30 10 20000 

Pescherecci e diporto Pescherecci 35 7 3 \  

Table 3: Main characteristics of the project vessels assumed by the 2007 P.R.P. 

3.2.2.3 ς Accessibility 

Figure 36 illustrates the analysis of the accessibility of the extra-regional basin of the port of Vasto. 
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Figure 36: Indicator Iat - Accessibility of the extra-regional basin of the port of Vasto 

Figure 37 illustrates, in terms of accessibility, the relationship between isochrones and the number of 

accesses to major transportation infrastructure from the Port of Vasto.  
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Figure 37: Indicator Ial - Accessibility of the local basin of the port of Vasto 



 
 
 

 

63 

 

 
Figure 38: Accessibility to transportation infrastructure from the port of Vasto 
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Figura 39: Indicator Ip (intercepted population) at different isochrones from the port of Vasto 

 
Table 4: Distances and travel times by sea and land from the port of Vasto 

5 Minutes 10 Minutes 15 Minutes 20 Minutes 25 Minutes 30 Minutes 35 Minutes 40 Minutes 45 Minutes 50 Minutes

209 3.216 32.431 45.416 62.461 90.522 120.256 189.769 255.593 338.121

Number of people intercepted in isochrones

Land

From To Distance [Nautic miles] Distance [km] Time [hours]
Spalato 121 1.170 12

Sebenico 117 1.102 11

Zara 130 1.046 11

Vasto

Sea
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3.2.3 ς Port of Pescara 

3.2.3.1 ς Current configuration 

The current layout of the harbor (figure 40) consists of a channel coinciding with the mouth of the 

Pescara River and a forebay bounded: to the north by a 700-meter breakwater (built since 1995) with an 

east-west orientation defending the mouth of the channel; to the east by a new quay rooted to the marina's 

breakwater. In its central part, the canal has an expansion basin (in the widest section, the distance between 

the two opposite docks is 140 m) capable of allowing the maneuvering of small vessels (on the docks on the 

right bank of the canal docked the ferry Tiziano for Split later recalled in the text). At its end, the canal juts 

out into the sea with two guard piers 40 m apart. 

 
Figure 40: Current configuration of the port of Pescara 

Within the port area, the different functional activities (sub-areas) of the port are organized, and in 

particular the sub-areas: 

- Fishing boat: in some parts of the north and south quay of the canal; 

- Yachting: in some sections of the North and South docks under concession to the Porto Canale 

Nautical Club, Club Mimadea and Club L'Ancora; 

- Commercial (liquid and solid bulk): located on the South quay of the canal, downstream from the 

fishing berths, near the existing maritime station; 

- Passengers: located on a section of the southern quay designated for mooring motor vessels.  
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Table 5 shows some functional characteristics of the Pescara port's berths. 

Port of Pescara: functional characteristics of the berths 

Offer of services 

Number of pull-ins 4 multipurpose commercial pull-ins 

Overall length of pull-ins (m) around 500 

Maximum allowable TSL per ship 3000 - 4000 

Types of pull-ins present 
Passenger - Petroleum products - Dry bulk goods -Freight in packages - 

RoRo - Fishing- Recreational - Service vehicles 

Area of goods yards (m2) 15000 

Table 5: Functional characteristics of the berths, Port of Pescara 

 
Figure 41:  Map of current depths of the Port of Pescara 

The terminal part of the canal port is intended for the berthing of passenger, cargo and tanker ships 

(south pier) and the berthing of fishing units (north pier). In the central area of the canal port (Figure 42) the 

berthing of passenger and charter vessels is planned on the north pier, and on the south pier that of trawler 

and seiner fishing units. Also on the south pier, toward the equipped axis bridge, an additional 800 meters 

are designated for small fishing boats. Stationery and transit pleasure craft are located at the end of the port 
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perimeter, on the north and south quay between the two bridges d'Annunzio and Risorgimento. The slipway 

is located on the north quay. 

 
 
 

 

 
Figure 42: Destination functions of the port of Pescara 

3.2.3.2 - Configuration according to P.R.P. 2008 

The possible planimetric configurations for the Port of Pescara are shown in Figure 43. 
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Figure 43: Zoning d P.R.P. 2008 of the port of Pescara 

Among the main interventions of the plan is the separation of the river mouth and the commercial 

harbor to use in a promiscuous mode the two new docks bordering the harbour along the north and west 

sides. The proposed configuration of the commercial dock offers, in addition to the four docks with a total 

length of 1165 m and a foot depth of 8.00 (dependable in the future to 10 m), vast embankments with a total 

area of about 107,000 m2.  

The evolution dock, with a diameter of 285 m (net of francs) to be considered for moored ships, does 

not allow safe maneuvering for ships longer than 190 m. Therefore, larger ships will necessarily have to 

perform course reversal maneuvers outside the harbor and be driven to berth along the new docks by tugs.  

3.2.3.3 ς Accessibility 

The results of the spatial and local accessibility analysis of the Port of Pescara are shown in Figures 44 

and 45, respectively. 
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Figure 44: Indicator Iat - Accessibility of the extra-regional basin of the port of Pescara 

30 Minutes 60 Minutes 90 Minutes 120 Minutes 150 Minutes 180 Minutes

380.539 881.216 1.592.885 2.862.662 7.755.290 11.412.724

Number of people intercepted in isochrones
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Figure 45: Indicator Ial - Accessibility of the local basin of the port of Pescara 
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Figure 46: Accessibility to transportation infrastructure from the port of Pescara 
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Figure 47: Indicator Ip (intercepted population) in the different time intervals made from the port of Pescara 

Table 6 shows the distances and travel times by sea and land between the port of Pescara and the Croatian 

ports examined. 

 
Table 6: Distances and travel times by sea and land between the port of Pescara and the Croatian ports surveyed 

5 Minutes 10 Minutes 15 Minutes 20 Minutes 25 Minutes 30 Minutes 35 Minutes 40 Minutes 45 Minutes 50 Minutes

22.132 97.293 171.586 248.880 318.054 365.519 420.388 479.338 583.672 687.547

Number of people intercepted in isochrones

Land

From To Distance [Nautic miles] Distance [km] Time [hours]
Split 126 1.137 12

Sibenik 115 1.069 11

Zadar 118 1.014 11

Pescara

Sea
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3.2.4 ς Accessibility indicators of Abruzzo ports compared 

The accessibility indicators calculated for the Abruzzi ports surveyed are compared with each other 

below. Figures 48, 49, 50, 51 respectively illustrate the comparison between the Abruzzi ports in terms of 

accessibility to the following types of infrastructure: (i) highway toll booths, (ii) interports, (iii) airports, (iv) 

railway stations.  

 

 
Figure 48: Comparison of accessibility at highway toll booths in the three Abruzzo ports 

 
Figure 49: Comparison of accessibility to the interports of the three Abruzzo ports 
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Figure 50: Comparison of airport accessibility of Abruzzo's three ports 

 
Figure 51: Comparison of train station accessibility of the three Abruzzo ports 

Table 7 shows the summary of the results of the accessibility analysis of the 3 ports examined, also in 

relation to the intercepted resident population. The results show that the port of Pescara has the best 

accessibility, and the largest number of intercepted population, within the high and medium-high 

accessibility levels corresponding respectively to the time intervals defined by the isochrones between 5-10 

minutes and 15-20 minutes. 
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Table 7: Comparison of the accessibility levels of Abruzzo's 3 ports and the intercepted population  
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3.3 ς Croatian ports 
The following section preliminarily and briefly analyses the main characteristics of the Croatian ports 

ό½ŀŘŀǊΣ ~ƛōŜƴƛƪ ŀƴŘ {Ǉƭƛǘύ ŎƻǾŜǊŜŘ by this study (Figure 52). It is specified that, for these ports, the information 

reported is that received from the relevant authorities and that available on the ports' institutional websites. 

 

 
Figure 52: The three Croatian ports under analysis 

3.3.1 ς Port of Zadar 

The port of Zadar (Marina Dalmatia) is located in Sukosan Bay, 7 km south of the city centre, and consists 

of two large docks and a curvilinear embankment (Figure 53). The main technical characteristics of the port 

are summarised below:  

- Depths: at the quay from 2 to 7 m, at the harbour entrance and in the dock from 4 to 10 m;  

- Berths: 1200; 

- Maximum length: 80 m;  

- Areas reserved for recreation: fixed piers 50 to 80 meters long. 






























































































































































