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1 General information
MONALISA 2.0 is a project with 39 private, public and academic partners from 10
different countries. Its overall objective is to strengthen efficiency, safety and
environmental performance in maritime transportation. Coordinated by the Swedish
Maritime Administration, the project is co-financed by TEN-T under the Motorways of the
Sea Programme and is part of the EU’s e-Maritime initiative. MONALISA 2.0 follows on
from the MONALISA project (2010-EU-21109-S) and also incorporates results and
experiences from the SESAR Programme (Single European Sky Air Traffic Management
Research) in the aviation sector. MONALISA 2.0 is divided into four Activities: Activity 1,
STM Operations and Tools; Activity 2, STM Definition Phase; Activity 3, Safer Ships;
and Activity 4, Operational Safety.
This report is a deliverable from Activity 2 of the MONALISA 2.0 project. The objective of
Activity 2 is to outline a framework for Sea Traffic Management (STM), elaborate its
target concept, and develop a plan for further development and deployment. Activity 2 is
divided into 7 sub-activities:
· SA2.1 Current Situation Analysis describes today’s maritime transport industry,
focusing on information sharing. It highlights its strengths, weaknesses, and
current development, as well its needs. The results of this analysis are presented
in report D2.1.1 STM The Current Situation.
· SA2.2 STM Performance Target Development is an analysis and elaboration of
a performance framework including: performance targets, key performance areas,
vision and goals. Its results are presented in this report, D2.2.1 STM Performance
Framework.
· SA2.3 STM Target Analysis develops the target concept(s) of Sea Traffic
Management based on the current situation analysis and performance targets.
The results of this work are summarised in the report D2.3.1 STM - The Target
Concept.
· SA2.4, 2.5 & 2.6 STM Strategic Roadmap and Master Plan Development and
Work Programme for Development Phase is a combination of three subactivities that together establish a shared vision of the overall transition sequence
for implementing the STM Target Concept. Results are described in report
D2.4.2/D2.5.1/2.6.1 STM Master Plan.
· SA2.7 Port CDM Demonstrator developed and demonstrated initial versions of
some information sharing services used in the Port CDM concept. Results are
presented in the report D2.7.1 Port CDM Report.
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2 Executive summary
The aim of Work Package 2 “STM The Performance Target” is to develop and describe
a performance-based approach that will push management decisions towards achieving
the vision of the MONALISA 2.0 project. The vision of the sea transport industry will
cover Key Performance Areas (KPAs) and their targets, as well as the identification of
key operational concepts (either new or improved) that are needed to meet the
performance targets. This will include the definition of the performance targets to be
used for scoping the design of the future target Sea Traffic Management (STM) concept.
Principles for the way forward, determining the changes to conduct STM, have also
been identified. These principles cover the development of Strategic Enablers as key
facilitators for the achievement of Key Performance Objectives (KPOs), the STM Vision
and Strategic Goals.
The STM Vision and Strategic Goals configure the conceptual core of WP2 in
MONALISA 2.0. The vision and the goals are oriented towards the characterisation and
development of the overall vision and expectations of a future STM Target Concept. The
targets identified are supported by specific goals, Key Performance Areas and
Objectives as well as Key Performance Indicators (KPIs). The proposed Vision and
Strategic Goals are to achieve a performance based European STM concept, built in
partnership to ensure the best support for the increasing demand and expectations from
the maritime industry, competent authorities and the society in general.

Sea Traffic Management (STM) is a concept encompassing all actors, actions, and
services assisting maritime traffic from port to port. STM is a part of the multimodal
logistics chain, encompassing sea as well as shore-based operations. The STM concept
includes concepts for strategic and dynamic voyage management, flow management,
port collaborative decision making, and the service based communication infrastructure
concept Sea SWIM. STM is service-oriented approach to secure sharing and enhanced
use of data from the maritime space in real time, in order to improve safety,
environmental performance and efficiency in the maritime transport chain.

The Vision shall also address the Global and EU perspectives, institutional/regulatory
aspects, business management aspects, and provide an outline of the organisational
arrangements linking the principal management functions to be performed by the STM
concept.
Strategic Enablers in the form of STM concepts are introduced with the aim of
describing the main facilitators for achieving the STM Strategic Goals. MONALISA 2.0
has identified and developed five concepts which will support the next steps of STM
development phases:
· Strategic Voyage Management (SVM)
· Dynamic Voyage Management (DVM)
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· Port Collaborative Decision Making (Port CDM)
· Flow Management (FM)
· Sea System Wide Information Management (Sea SWIM)
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3 Introduction
3.1 Scope and Purpose
As its starting point, project partners and external advisory groups have established the
STM definition and its scope. A number of conclusions emerged from this work. STM is
a concept encompassing all actors, actions, and services assisting maritime traffic from
port to port. STM is a part of the multimodal logistics chain, encompassing sea and
shore-based operations. The STM concept includes concepts for strategic and dynamic
voyage management (SVM and DVM), flow management (FM), port collaborative
decision-making (Port CDM), and the service based communication infrastructure
concept Sea SWIM. STM is the concept of sharing and using all of the data from the
maritime space in real time, in order to improve safety, environmental performance and
efficiency in the maritime transport chain.
Having all these definitions in mind, this report focuses on the establishment of the STM
Performance Target by describing the approach that will push management decisions
towards achieving its vision in three stages (years 2020, 2025 and 2030). Furthermore,
the document includes a proposal of indicators (KPIs) related to the main objectives of
the STM (KPOs) and categorised by areas (KPAs) that will enable to measure its
progress.
Additionally, each concept’s working group, in cooperation with the Work Package 2
team, has assessed the potential of the key STM concepts. Both the impact of these
STM enabling concepts on the previously defined key performance areas, and the
expected benefits for each stakeholder of the maritime industry, have been assessed.

3.2 Methodology
The whole Activity 2 of the MONALISA 2.0 project, STM Definition Phase Study, has
been very much inspired by the SESAR Programme developed for the aviation sector.
The approach has been to use experience from the Air Traffic Management (ATM) and
the SESAR. Then, learning from ATM principles and experiences has allowed the
adaptation of some of their structures, processes, methods, concepts and methodology
to the maritime sector particularities.
The working methodology in Activity 2 is based on an architecting and modelling
approach in order to define the STM in a structured manner. Previously, an analysis of
the current situation of the maritime industry (Work Package 1 (WP1 hereafter)) has
been carried out. Then, a performance framework (WP2) and a target concept
description (WP3) have been developed. Finally, a Strategic Roadmap and a work
program for the deployment of the STM concept have been established.
Moreover, experiences from previous projects were taken into account. Cooperation
with other relevant EU programs was also initiated during the progress of this project
activity.
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Particularly, as introduced above, WP2 is focused on the development of the overall
vision and expectations of the future STM Target Concept.
The goal was to take a holistic view on ship and port operations in the maritime sector
using Enterprise Architecture, in order to define the STM concept. Enterprise
Architecture uses different perspectives: legal, institutional, business, operational and so
forth in order to capture all aspects of a complex system.
The work in WP2 involved domain experts, such as partners, stakeholders and key
players. Communication channels consisted of periodical telephone conferences, faceto-face meetings between some partners, workshops, work camps, etc.

3.3 Structure of the Report
This report is structured according to a standard EU report format, common for all the
Activity 2 documents. Just like the reader would expect, every report includes a general
information section explaining the project and the different sub-activities of the STM
Definition. Then, there is the Executive Summary in order to provide key information of
the WP2 at a glance.
Following this, the reader can find specific sections related to the STM Performance
Target. Initially, the correlation between the previous WP and the current situation is
analysed. The maritime industry and the Performance Target Definition are also
described in order to assure a suitable continuity and understanding of the STM
definition process. Moreover, the next section (6) presents the main figures of the
baseline scenario that serve as a reference to evaluate the potential and the expected
impact of the STM.
Section 7 introduces the vision as the driver for the STM Performance Target. The three
vision scenarios 2020, 2025 and 2030 are defined in the framework of MONALISA 2.0.
Performance and Target Goals for each of these milestones are presented.
The Performance based approach included in the Section 8 starts with the definition of
the stakeholders’ expectations, which have been grouped into Key Performance Areas
(KPAs) (such as Safety, Efficiency, Environmental Sustainability, etc.) Within each KPA,
there are sets of Focus Areas (FAs) within Key Performance Objectives (KPOs). And for
each of these KPOs, one or more Key Performance Indicators (KPIs) are proposed to
measure the impact of the STM on the maritime industry.
Section 9 ‘The Performance Target and STM Strategic Enablers’ evaluates the
relationship between the second and the third Work Package. It aims to analyse both
the impact on the KPA of each key concept of the STM and the potential expected
benefits for each stakeholder.
The last section of the document contains the report Conclusions.
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4 Abbreviations and terminology
Abbreviation

Explanation

ATM

Air Traffic Management

CISE

Common Information Sharing Environment

DVM

Dynamic Voyage Management

FM

Flow Management

GT

Gross Tonnage

ICT

Information and communication technologies

IMO

International Maritime Organisation

KPA

Key Performance Area

KPI

Key Performance Indicator

KPO

Key Performance Objective

LNG

Liquefied Natural Gas

MARPOL

It is short for marine pollution. Marpol 73/78 is the International
Convention for the Prevention of Pollution From Ships.

MoU

Memoranda of Understanding

OOW

Officer of the Watch

Port CDM

Port Collaborative Decision Making

Sea SWIM

System Wide Information Management

SECA

Sulphur Emissions Control Areas

SMA

Swedish Maritime Administration

SOLAS

International Convention for the Safety of Life at Sea

STM

Sea Traffic Management

SVM

Strategic Voyage Management

TEU

Twenty-foot equivalent unit

TSS

Traffic Separation Scheme

VTS

Vessel Traffic Service

WP

Work Package
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5 Background: correlations between the
situation and the STM performance target

current

This section depicts the relationship between the first two deliverables of Activity 2 in the
MONALISA 2.0 project, D1 “The Current Situation” (D1 hereafter) and D2 “STM
Performance Target” (D2 hereafter). In order to assure a suitable continuity and
understanding of the STM definition process, it is important to describe the main links
that will drive all the STM development along the different deliverables produced in the
framework of the project (see Section 1 General information).
Thus, the current section summarises the main conclusions obtained in D1, connecting
them with the concepts presented in D2. The analysis will be focused on four categories
according to those identified in D1: shipping, ship operations, traffic monitoring and
management as well as port operations.

5.1 Shipping
According to D1, the following table summarises the main current weaknesses related to
shipping. The shipping industry will face important challenges in the following years,
including maritime traffic congestions, reduction of its environmental impact and
coordination among stakeholders.
The following table shows the relationship between them and the concepts addressed
by D2, which build the continuity between both deliverables.

Table 1 Shipping’s Weaknesses and STM related Concepts

Weaknesses

STM New Concepts

Lack of a common voyage analysis tool,
which enables improved initial voyage
planning.

Strategic Voyage Management

The flow of information is restricted and
regulated by different time axis from different
parties.

Sea SWIM and Port CDM

Growing maritime route congestion.

Flow Management and Dynamic Voyage
Management

High environmental impact in case of
accident.

Strategic and Dynamic Voyage Management

Impacts on marine spaces and alterations to
marine environment.

Flow Management

Source: MONALISA 2.0
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5.2 Ship Operations
Also, for ship operations, there are some current weaknesses that could be addressed
by services included in the new STM concepts. For instance, services included in the
Flow Management concept will contribute to palliate the lack of harmonization on
European waters regarding routing and control. Moreover, the Dynamic Voyage
Management will allow the communication of the ship’s intentions in order to improve
effectiveness and safety.

Table 2 Ship Operations’ Weaknesses and STM related Concepts

Weaknesses

STM New Concepts

There is no collaboration among actors in the
early stages of planning a voyage.

Strategic Voyage Management and Sea SWIM

Lack of harmonization around the European seas,
with regard to routing, control, regulatory aspects
and berthing processes.

Flow Management

Each ship only knows about its own intentions.

Dynamic Voyage Management

The absence of immediate and updated dynamic
information.

Dynamic Voyage Management and Port CDM

Source: MONALISA 2.0

5.3 Traffic Monitoring and Management
The main weaknesses regarding the vessels’ traffic monitoring and management are
presented in the following table. The need to harmonise the legal standards of reference
for the shipping industry will be developed in the framework of the MONALISA 2.0 and
similar initiatives.

Table 3 Traffic Monitoring and Management’s Weaknesses and STM related Concepts

Weaknesses

STM New Concepts

With a few exceptions, there is generally no
organised cross-national shore-based maritime
traffic monitoring. Current practices are positive
but there is still a lack of participation from all
countries.

Flow Management

Liability of the ship manoeuvring 100% on captain
and crew.

Port CDM

Lack of quality master in VTS centres.

Flow Management

Lack of credibility in coastal staff.

Flow Management and Port CDM
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The legal framework of reference is articulated at
international, EU and national level, resulting in
the need for coordination of standards of different
origin.

STM

Source: MONALISA 2.0

5.4 Port Operations
The understanding and study of the current situation regarding the port operations and
the information exchange among port cluster stakeholders are critical to assessing the
STM potential.
The identified weaknesses will be the reference for the definition of the Port CDM
concept.

Table 4 Port Operations’ Weaknesses and STM related Concepts

Weaknesses

STM New Concepts

Difficulties predicting when a vessel would depart
from the berth and thereby give space for incoming
approaching vessels.

Port CDM

Low ability to predict status changes.

Port CDM

Diverse systems in a rather closed and proprietary
solution to information management.

Sea SWIM

Source: MONALISA 2.0
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6 Overview of the maritime transport baseline scenario
This section provides a summarised overview of the baseline scenario considered for
defining the STM Vision and Strategic Goals. More details can be found in Annex I of
the document.

6.1 Baseline on Maritime Transport Cost-Efficiency
The dominating mode of global transport is by sea. Accordingly, the efficiency and costs
of transportation of goods has huge implications for global trade and general economic
development. In the last 10 – 20 years, transportation of passengers by sea has taken a
huge upswing with cruise ships, and this is now a USD 40 billion market (Statista 2015).
Throughout the shipping industry’s history, the single most important expense in
seaborne transportation has been the capital cost related to building a ship. For
example, in 2005 it still made sense to sail faster by speeding up, because it was
possible to save one USD per ton of cargo by arriving at the destination earlier. In 2005,
the ship costs represented 3 times the fuel costs.
In 2007, shipping companies were able to save three USD per ton of cargo by slowsteaming (ibid). Simultaneously, sustainability and a reduced environmental impact
strengthened the argument for less bunker consumption and a more optimized use of
energy. The biggest challenge was thus to use energy as efficient as possible
In 2008, the financial crisis meant a dramatic drop in the demand for transportation and
sharply falling costs of capital. Accordingly, the ship costs went into a sharp decline,
while oil prices kept skyrocketing. This shifted the discussion to revolve primarily around
fuel costs and bunker consumption. In that year, fuel costs represented up to 60% of
total ship operating costs depending on the type of ship and service (World Shipping
Council 2008). This development continued, and by 2012, ship costs represented only
half the fuel price. Accordingly, slow steaming to optimize bunker consumption became
the standard.
Fuel costs used to be the single most important voyage cost item representing around
47% of total operational costs (Stopford 2009). However, Stopford points out that the
actual sea voyage by 2009 only represent 40% of total transportation costs, which again
might be divided into 70% for bunker and 24% for port costs. Furthermore, he argues
that slowing down from 14 to 11 knots on average decreases the average amount of fuel
uses in a year by more than half, i.e. from 33.9t/day to 16.5t/day. However, there is a
great disparity in fuel consumption even between vessels of the same size due to hull
conditions, machinery, and age of the vessel.
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6.2 Baseline on Maritime Transport Safety
The sea has always been a potentially hazardous and dangerous working environment.
Yet, ship operators today have new factors and new pressures to contend with. The
structure of the global marketplace requires that goods and materials be delivered not
only to the geographical location where they are required but also within a very precise
timeframe. Today, goods in transit are carefully factored-in to the supply chain and, as a
result, the transportation industry – which embraces both shipping and ports – has
become a key component of a manufacturing sector which sets its store by providing a
complete ―door-to-door service.
As a consequence, safety and efficiency have now, more than ever before, become two
sides of the same coin: accidents are not only undesirable outcomes in themselves; they
also have a negative impact on the supply chain that is at the heart of the global
economy. Seen in this light, IMO‘s responsibility to ensure the highest practicable,
globally acceptable, standards that will improve maritime safety and security and, at the
same time, help prevent marine pollution takes on a new dimension.
Shipping in the 21st century is the safest and most environmentally benign form of
commercial transport. Commitment to safety has long pervaded virtually all deep sea
shipping operations and shipping was amongst the very first industries to adopt widely
implemented international safety standards.

Figure 1 Geographical Distribution of European Reported Maritime Accidents 2013

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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6.3 Baseline on Maritime Transport Sustainability
The year 2015 is a milestone for sustainable development. With the international
community currently elaborating a post-2015 development agenda, there is a renewed
opportunity to strengthen the international commitment to sustainable development and
consider how best to mainstream sustainability principles across all economic sectors,
including maritime transport.
With over 80% of world merchandise trade being carried by sea, maritime transport
remains the backbone of international trade and globalisation. Equally, the sector is a
key enabling factor for other sectors and economic activities such as marine equipment
manufacturing, maritime auxiliary services (for example, insurance, banking, brokering,
classification and consultancy), fisheries, tourism and the offshore energy sector, as well
as other marine-based industries such as shipbuilding and ship demolition.
Efforts to improve the energy-related, environmental and social performance of the
maritime transport sector are largely driven by regulation, including in particular rules
adopted under the auspices of IMO. Sustainability and resilience-motivated regulations
span a broad range of issues and include safety (accidents), security (regulatory
measures and piracy), marine pollution (for example, oil spills, ballast water, garbage
and ship paint), labour conditions (seafarer rights and working conditions), air pollution
(SOX) and nitrogen oxides (NOX)), as well as GHG emissions.
In addition to raising transport costs and acting as a barrier to trade, heavy reliance on
oil for propulsion undermines resource conservation objectives and leads to
environmental deterioration through air and marine pollution and carbon emissions. In
2012, carbon dioxide (CO2) emissions from international shipping were estimated at
2.2% of global CO2 emissions (IMO, 2014a).
While the contribution of international shipping to global carbon emissions may be
relatively low when assessed per unit of cargo and distance travelled, these emissions
are, however, likely to grow if left unchecked. Forecast scenarios for the medium term
suggest that international shipping carbon emissions could increase 50–250% by 2050,
depending on economic growth and global energy demand. Equally, international
freight, including maritime transport, is projected to more than quadruple by 2050, with
associated CO2 emissions generated by all modes engaged in the international trade
between 2010 and 2050 growing by a factor of 3.9 (International Transport
Forum/OECD, 2015).
In this context, locking in fossil fuels and related technologies in freight transport,
including maritime transport, will perpetuate unsustainable transport patterns. Breaking
away from fossil fuel-intensive maritime transport systems and shifting towards greater
sustainability and resilience, including through tailored and targeted policies, regulations,
incentives and programmes, is an imperative for freight transport, including maritime.
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7 The vision as a driver for the STM performance target
The STM Performance Framework based approach is considered essential to drive
management decisions towards achieving the Vision. MONALISA 2.0 aims to address
the definition of the STM Vision and Goals by setting initial targets. This will be
continuously refined within the lifetime of the STM Master Plan.
Three vision scenarios 2020, 2025 and 2030 have been defined in the framework of the
MONALISA 2.0 project. For each of these milestones, a set of Performance Target
Goals have been defined taking into account the current situation of STM and the
expectations for the coming years. Moreover, different key variables such as regulation,
technological development and market trends have been considered.
STM Performance covers a very broad spectrum of aspects that are represented
through Key Performance Areas (KPAs). The KPA targets represent initial indicative
values (working assumptions) and are subject to further analysis and validation. All
KPAs are interdependent and will be the basis for impact assessment and consequent
trade-off analysis for decision-making in the sub-sequent MONALISA 2.0 Activity 2
Deliverables.
The Performance Target defines the following general goals that STM should achieve by
2020, 2025 and 2030 in comparison with the 2015 situation.

Table 5 STM Performance Target Goals for 2020, 2025 and 2030

2020

2025

2030

SAFETY

Slight reduction of open
sea and coastal
incidents and accidents
related to route
management and traffic
flow.

Progressive reduction of
open sea and coastal
incidents and accidents
related to route
management and traffic
flow.

Open sea and coastal
incidents and accidents
related to route
management and traffic
flow reduction of 50% in
relation to year 2015.

ENVIRONMENTAL
SUSTAINABILITY

Slight reduction in fuel
consumption and GHG
emissions due to partial
implementation of STM
services.

Progressive reduction in
fuel consumption and
GHG emissions due to
wide application of STM
services.

Reduction of 7% in fuel
consumption and GHG
emissions due to full
deployment of STM
services compared to
year 2015.

EFFICIENCY

Slight reduction in the
overall maritime voyage
cost and in the average
waiting time for berthing
due to partial
implementation of STM
services.

Progressive reduction in
the overall maritime
voyage cost and in the
average waiting time for
berthing due to wide
application of STM
services.

Reduction of 10% in the
overall maritime voyage
cost and of 30% in
average waiting time for
berthing due to full
deployment of STM
services compared to
year 2015.

Source: MONALISA 2.0
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7.1 2020 Vision and Performance Goals
Regarding the 2020 scenario, the MONALISA 2.0 project states the following Vision
Statement:
Sea Traffic Management (STM) has been defined on a high level within the
MONALISA 2.0 project. A roadmap for short-term developments is ready for
implementation. Extensive pilot projects have been developed over critical
European areas (Baltic Sea, North Channel, Gibraltar Strait, etc.) demonstrating
feasibility for the adoption of STM concepts on a wide basis. The first complete
services within the navigational field pertaining to route exchange are verified and
put in place. STM´s need for better developed transmission techniques for
increased width of broadband has pushed manufacturers and governmental
administrations to increase their effort to find feasible and cost-effective
solutions.
Due to the short time frame (currently five years to 2020) the impact of STM will not be
much evident until some years after its start-up. Nevertheless, the STM concept will be
clearly defined and a roadmap for future actions will be established at SA2.4, 2.5 & 2.6
STM Strategic Roadmap and Master Plan Development and Work Programme for
Development Phase.
From the environmental perspective, it is worth mentioning that 2015 will introduce a
significant milestone regarding emissions restrictions in Sulphur Emissions Control
Areas (SECAs), thus being reduced the limit for Sulphur content to 0.1% in marine fuels.
Liquefied Natural Gas (LNG) is probably the best candidate to meet this emissions limit,
which combustion also reduces CO2 emissions by 25%. This limit will directly affect the
North and Baltic Seas in 2015 and most probably the Mediterranean Sea in 2025, both
being areas where MONALISA 2.0 is deploying its actions. A first performance goal
regarding sustainability can be expressed as:
In 2020, STM finds synergies with environmental regulations that will force the
maritime industry to operate with stricter emission limits, especially regarding
Sulphur content of marine fuels (0.1%). LNG is progressively adopted in SECA
areas as main fuel. These improvements do not happen in a harmonised way but
the path has started for a progressive implementation. First STM applications
allow synergies achieving slightly average reduction in fuel consumption,
generating also average saving of GHG emissions derived from maritime traffic.
Improved route planning and execution as well as better coordination of traffic
flows will also contribute to the abovementioned reduction.
From the safety and efficiency perspectives, STM starts to be considered as the
right way to achieve significant improvements on those KPAs. Improved tools,
procedures and human behaviour lead to a reduction of open sea incidents and
accidents related to route management and traffic flows. Refinement and concept
integration with other on-going developments like e-Navigation and e-Maritime
actions are further developed. The overall cost of the maritime voyage is also
reduced in comparison with the 2015 situation. In the same manner, average
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waiting time for berthing at ports has slightly been reduced due to improved
coordination among port approach traffic controllers and port agents (pilots, tugs,
etc.).

7.2 2025 Vision and Performance Goals
The 2025 Vision Statement is defined according to the MONALISA 2.0 project:
STM has taken a large step forward. Follow-on projects to MONALISA 2.0 have
developed common structures and solutions for a wide range of services in the
whole maritime transport chain. Commercial players are taking a larger part of the
development. Better transmission techniques now are in use and the prices for
use of bandwidth have fallen due to increased amount of customers.
The first commercial products are in wide use. Several regions require vessels to
use route exchange, and ship owners are progressively saving fuel costs due to
route optimisation, saving GHG and pollutant emissions as well. Open sea
incident and accident rates have fallen due to improved route management. The
overall cost of the maritime voyage is also reduced in comparison with the 2015
situation. In the same manner, average waiting time for berthing at ports has been
progressively reduced.
The vision perspective in the 2025 scenario states that the STM scope will be
progressively extended to the whole maritime transport network as shown in the figure
below.
STM will be the dynamic, integrated management of sea traffic and maritime space
through the provision of facilities and seamless services in collaboration with all parties
and involving seaborne and shore-based functions.

Figure 2 The Basic Concept of Operations Integration within STM

Source: MONALISA 2.0 (2014)
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From the environmental perspective, 2025 represents another step in shipping
emissions reduction as the Sulphur limits for marine fuels are established worldwide in
0.5% (from the current 3.5%). The Mediterranean Sea is already a SECA, thus being
extended the regulation of the North and Baltic Seas to the South of Europe. The first
contributions of STM to reduce shipping emissions by means of routes optimisation
takes place in the Mediterranean Area.

7.3 2030 Vision and Performance Goals
The 2030 Vision Statement according to MONALISA 2.0 reflects the following:
STM is a worldwide concept used in wide regions (Europe, North America and
some parts of Asia). Data sharing has led to major changes in the maritime
transport chain. Shore based service providers assist traffic across the globe. The
number of vessels laying waiting for quay time is reduced by 30%. Intermodal
efficiency has cut handling times in ports by half. STM has helped reducing
emissions with 7%, through efficient routes, just-in-time speed adjustments and
shorter times in port. Coastal and port incidents and accidents involving vessels
due to route management and traffic flows have fallen by 50% on the way to IMO’s
Zero Vision. The overall cost of the maritime voyage is reduced in average by 10%
in comparison with the 2015 situation.
Under the STM umbrella, many new projects flower. All aspects of STM have been
investigated but there is still work to be done and new products to be developed.
STM will ensure safe, efficient and environmentally friendly sea voyages in 2030. This
management system will take the operations carried out at ports and beyond into
consideration. Port operations and their efficiency, are important factors in the
performance of the transportation system as a whole. STM will greatly contribute to this
area as it was conceived with an emphasis on efficient collaboration between operations
at sea and on land as shown in the next Figure.1

1

MONALISA 2.0 (2014) Identifying the Scope of Sea Traffic Management: The Interface to Ports
Operations, Preliminary findings #01 MONALISA 2.0
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STM will lead to the reaching of a high level of integration and operative coordination
among different agents involved in maritime transport chain through information sharing.

Figure 3 Vision Evolution of STM

Source: MONALISA 2.0
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8 The Performance Target Framework
Since WP1 has identified the need for a single and simplified STM concept based on a
performance-oriented approach able to satisfy maritime stakeholders’ expectations and
needs, STM will provide a Performance Framework inspired by the SESAR (Air Traffic
Management) programme. Both the industry and authorities have the main task of
ensuring that Europe’s STM is progressively defined, tested, validated and implemented
on a wide basis with the aim of improving safety, efficiency and sustainability of maritime
navigation and operations. The Performance Framework consists mainly of the
elements shown in the next figure.

Figure 4.STM Performance Target Structure

Source: MONALISA 2.0 based on the SESAR Programme

The scope of the current Definition Phase is to provide a comprehensive and strategic
performance specification for the future STM concept as part of the whole maritime and
logistics chain. The Vision in preceding chapters covering STM business, institutional
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and human perspectives are now drawn together into the initial strategic performance
targets for the individual Key Performance Areas (KPAs).
These will serve as the overall guidance to Concept design and Validation and the
definition of more specific Key Performance Objectives (KPOs).
Considering that maritime transport will continue growing in Europe and in the rest of
world areas, the traditional perspective based on intensive interaction and intervention
as well as compliance with technical standards and regulations will strain resources and
become impracticable. MONALISA 2.0 therefore proposes the implementation of
integrated performance-based approach at organisational level for three key areas:
safety, efficiency and environmental sustainability. A similar approach should be
followed in other performance areas such as cost-effectiveness, capacity, flexibility etc.
This involves a performance-based approach to all performance-related work that
focuses on “what” a maritime stakeholder must do rather than “how” it will be
accomplished. It will allow regulatory authorities, planners, maritime users, port
operators and service providers to effectively meet their responsibilities, using
performance-based approaches having already been proven effective in other
industries.
The shift from monitoring compliance with technical standards to a performance-based
approach will also support the integration of the maritime navigation system. It will allow
regulatory authorities, political bodies and maritime users to be involved in establishing
performance measures acceptable to them. The means of measuring and monitoring
maritime navigation performance are critical to the future success of the ever-growing
maritime navigation system.
The sequence of steps outlined takes the results of the previous iteration into account,
and applies all the latest changes to see whether the transition roadmaps and plans are
still valid from a performance perspective. If this is not the case, transition roadmaps and
plans are modified to mitigate all identified performance issues (performance gaps) and
ensure alignment at the global, regional and local level.
The Performance based approach starts with the Expectations definition. Expectations
represent the needs expressed by the maritime community and the stakeholders around
Sea Traffic Management (STM). These expectations have been grouped in Key
Performance Areas (KPA) (such as Safety, Efficiency etc.). All KPAs are interdependent
and will be the basis for impact assessment and consequent trade-off analysis for
decision-making in the subsequent MONALISA 2.0 Activity 2 Milestone Deliverables.
Within each Key Performance Area, there are sets of Focus Areas within Key
Performance Objectives (KPO) for the STM concept that have been identified and
defined.
For each Key Performance Objective, one or more Key Performance Indicators (KPIs)
can be identified and in the long-term each Key Performance Indicator (and possibly
each Key Performance Objective) shall have one or more Performance Target values.
The KPA targets represent initial indicative values (working assumptions) and should be
seen as subject to further analysis and possibly validation. The Performance Targets will
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serve as overall guidance to STM Target Concept design and validation and the
definition of more specific Performance Objectives.
Figure 5 Performance-Based Transition Approach

Source: MONALISA 2.0 inspired by the SESAR Programme

One of the roles of STM is to strengthen and introduce a performance driven approach.
This will need to happen both at the system development level and at the system
operations level. The STM performance framework defines the overall scenario to define
performance measurements, monitor performance evolution, set objectives to guide
performance improvement initiatives and targets that represent required or desired
performance levels.
The enhancement is based upon a two dimensional approach:
· A vertical dimension addressing the maturity of performance processes: how is
performance regulated, planned, delivered, measured, reviewed and improved in
each of the performance areas.
· A horizontal dimension based upon nine KPAs: safety, environment, efficiency,
security, cost effectiveness, predictability, capacity, interoperability and flexibility.
The vertical dimension of the Performance Framework is based on an overall
performance management process, which can be used for the evaluation of the Key
Performance Objectives (KPOs) portfolio within specific Key Performance Areas (KPAs).
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The horizontal dimension of the performance framework is based on different layers,
including expectations, KPAs, KPOs and KPIs and the iterative process.

8.1 Key Performance Areas
Initially, three KPAs were identified as priorities: Environmental Sustainability, Safety
and Operational Efficiency. These Key Performance Areas are considered the most
important drivers for the development of the STM Target Concept, but there are other
KPAs that also should be considered. By learning from the aviation sector and its
SESAR programme (Air Traffic Management), the following set of KPAs has been
identified and defined.

Figure 6 STM Performance Target Structure – Key Performance Areas

Source: MONALISA 2.0

It has been proposed that the Key Performances Areas are to be clustered into to three
major groups. The decision criteria for grouping are based on the “highest” degree of
visibility of the KPA outcome and impact, rather than how the performance is achieved.

· High Visibility: effects are of a political nature and are even visible to those who
are not users of the STM Transport System. (Societal Outcome)
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· Medium Visibility: visibility of the effects stops generally at the level of Port
Authorities, Terminal Operators, sea space users and sea space user customers
(e.g. passengers). (Operational Performance)
· Low Visibility: visibility of the effects are not of a direct interest of the sea space
users, although indirect effects generate measurable benefits on the whole system

Figure 7. High Visibility Key Performance Areas

Source: Prepared by VPF based on STM Pillars and a Photography from MorgueFile

Furthermore, KPAs will be useful to illustrate and predict how these KPA are developing
towards the 2015, 2020 and 2030 targets.

Figure 8 Key Performance Areas Evolution According to MONALISA 2.0 Vision

Source: MONALISA 2.0
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Figure 9 Model Relationship between KPAs and Focus Areas

Source: MONALISA 2.0
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8.2 Key Performance Objectives
8.2.1

Safety

Within MONALISA 2.0, the KPA named Safety addresses the risks, prevention,
occurrence and mitigation of maritime accidents and incidents. Safety is one of the
“high-visibility” KPAs jointly with Sustainability and Efficiency, meaning that its effects
impact directly over the industry and the society, having a significant political influence
as well. The main expectations identified by the project team regarding Safety are
following showed. They are also correlated with the impact on the three pillars of the
project: safety, efficiency and sustainability.

Table 6 List of Expectations Related to “Safety”

Safety

Efficiency

Sustainability

Efficient SAR and mass evacuation operations

High

High

Low

Improved safety of navigation

High

Medium

Medium

Improved safety in ports

High

Medium

Medium

Reduce impact from accidents

High

Low

High

Increased accident prevention

High

Medium

High

High

High

High

Less lost time due to accidents

High

High

Low

No groundings in European waters

High

Low

High

Low degree of accidents/incidents involving assets
loss/damage

High

Medium

High

Less on-board accidents

High

Medium

Medium

Zero STM-related
accidents

(induced)

incidents

and

Source: MONALISA 2.0

According to the Vision and Goals of STM, Safety as a key area of MONALISA 2.0 will
improve significantly the reduction in maritime incidents and accidents, reaching a 50%
of reduction by 2030.
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Figure 10 Distribution of Maritime Accidents in Europe 2010

Source: EMSA Review of Maritime Accidents Report 2010 (EMSA)

Safety is composed of four Focus Areas and five Key Performance Objectives that are
presented in the following table:
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Table 7 Safety Focus Areas and Key Performance Objectives

Safety Focus Areas

Key Performance Objectives

In-Port Navigation and Berthing: Navigation of
vessels within ports due to arrival (berthing)
operations and departures. Several key
stakeholders are involved in the port-approach
and berthing phase: port authority, harbour
master, ship agent, pilots, tugs, and VTS
controllers, among others.

Increase Port-Vessel Interface Safety: The portvessel interface is defined as the physical area and
the information exchange domain where the vessel
interacts with the port.
Increase In-Port Navigation Safety: In-port
navigation is a critical area due to high traffic
intensity and complexity of the involved operations
(manoeuvring, limited draughts, etc.).

Open-Sea Navigation: Voyage phase which
takes place in open waters when the vessel
abandons the port of departure and establishes
a suitable route to the next port of call.

Increase Voyage Safety: The voyage conducted
within open waters requires specific safety
measures directly associated to STM performance.

Safety Preventive Actions: Measures
established to avoid the circumstances that may
initiate the so-called “loss-event”. The “loss
event” is defined as the initial combination of
factors that produces a situation which produces
as a result an accident.

Increase Accident/Incident Prevention:
Measures oriented to avoid the sequence of
situations which can result in an accident will be
deployed within the STM Performance Target

Safety Reactive Actions: Measures
established to respond appropriately once the
accident has taken place. Reactive actions are
associated to the concept of “resilience”, i.e. the
ability to recover the normal situation when an
accident takes place.

Reduce Impact from Accidents/Incidents: In
case a maritime accident takes place, STM will be
able to deploy and coordinate the suitable
measures to minimise the undesired consequences
and will establish suitable actions to increase
resilience.

Source: MONALISA 2.0

A first proposal of Key Performance Indicators (KPIs) has been defined in order to
introduce quantitative measurement of the abovementioned KPOs.

Table 8 Safety Key Performance Indicators

Key Performance Indicator Code
KPI1

Investment in Accident Prevention

KPI2

Number of Human Losses per Year

KPI3

Noumber of Accidents and Incidents per Year

KPI4

Economic Losses due to Accidents
Source: MONALISA 2.0
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Figure 11 Relationship Model for Safety KPOs and KPIs

Source: MONALISA 2.0

The previous figure depicts the existing relationships among Safety KPOs and KPIs.
Relationships can be one-to-one like the KPO “Increase Accident/Incident Prevention”
with the KPI “Investment in Accident Prevention”. On the other hand, a multiple
relationship can also be considered for instance considering the KPO “Increase Voyage
Safety”, which is directly linked to two different KPIs (KPI2 and KPI3).
A Key Performance Target value is defined as the percentage of reduction of maritime
incidents and accidents that is formulated in the Vision of STM as a reduction of 50% in
2030.
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8.2.2

Environmental Sustainability

Environmental Sustainability is a high-visibility KPA as main driver for improving the
environmental performance of maritime transport. Sustainability addresses the role of
STM in the management and control of environmental impacts produced by
maritime transport. The following table presents the main expectations identified by the
project team.

Table 9 List of Expectations Related to “Environmental Sustainability”

Safety

Efficiency

Sustainability

STM increased role in improved maritime transport
environmental sustainability

Medium

Medium

High

Improved environmental performance

Medium

High

High

Decreased emission

Medium

High

High

Decreased environmental consequences from accidents
and incidents

High

Medium

High

Decreased movements in environmental sensible areas

High

Medium

High

Increased environmental optimised voyages

Medium

High

High

Source: MONALISA 2.0

Table 10 Environmental Sustainability Focus Areas and Key Performance Objectives

Environmental Sustainability Focus Areas
Fuel Consumption: Fuel consumption is not only
a significant cost for shipping companies, it is also
responsible for a strong environmental impact due
to the pollutant and GHG emissions derived from
its combustion.

GHG Emissions and Air Pollution: Currently
specific compounds (CO2, NOx) are responsible
for their contribution to climate change processes
(increase of the average temperature) and general
pollution (SOx) of large areas (port cities, coastal
areas, etc.).

Marine Pollution: Pollution generated by oil spills
generates a deep environmental impact not only
on the affected waters but also in the nearby land
areas, thus affecting sensitive flora and fauna.
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Key Performance Objectives
Decrease Overall Fuel Consumption: STM can
facilitate a reduction on fuel consumption derived
from an optimisation in route planning and
execution
Decrease GHG and Air Pollution – Vessels: A
reduction on fuel consumption per voyage
produced by improved route management directly
generates a reduction on GHG and pollutant
emissions.
Decrease GHG and Air Pollution – Ports: An
optimisation of port operations associated to the
port approach and berthing generates a direct
reduction on GHG and pollutant emissions in
ports.
Decrease Spill Marine Pollution. Decrease Marine
Environmental Impact from Accidents and
Incidents
STM can mitigate the impact of potential spills by
improving the quick detection and response of
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national and international safety authorities.
Sensitive Areas: Protected areas are usually
vulnerable ecosystems. These may be greatly
affected by an environmental impact resulting from
non-allowed navigation.

Decrease Navigation within Sensitive Areas:
STM will improve situational awareness in order to
detect navigation within sensitive areas.

Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:

Table 11 Environmental Sustainability Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI5

Fuel Consumption per Year

KPI6

Fuel Consumption at Sea per Year

KPI7

Fuel Consumption in Ports per Year

KPI8

Turnaround Time per Voyage

KPI9

Pollutant and GHG Emissions due to Maritime
Transport per Year

KP10

Number of Sensitive Areas Violation

KPI11

Time within Environmental Sensitive Areas
per Year

KPI12

Number of New Species Introduced

KPI13

Number of Oil Spills per Year

KPI14

Total Amount of Oil Spills per Year

KPI15

Cost of Marine Pollution Clean-up per Year
Source: MONALISA 2.0

The following figure describes the structure of the Environmental Sustainability KPA and
its relationship with the associated KPOs and KPIs. Fuel consumption, GHG and
pollutant emissions are very much interrelated as it can be seen in the model.
Consumption generated during open-sea navigation and in-port navigation could be
considered by means of different indicators (KPI6, KPI7). The distance navigated and
the speed affect fuel consumption and different measurements are proposed (KPI8 and
KPI9).
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Navigating within sensitive areas and the quantification of environmental impact
produced by spills are also considered with a set of specific KPIs.
The main target for the Environmental Sustainability KPA is associated with the
reduction of overall fuel consumption per voyage due to STM route management,
achieving 7% reduction according to the Vision 2030.
At present, information that is required to feed the proposed KPIs is not properly
registered and reported, especially data related to fuel consumption. Specific
instruments and regulations should be developed in order to establish a suitable
communication framework, which will allow the reporting of this information.

Figure 12 Relationship Model for Environmental Sustainability KPOs and KPIs

Source: MONALISA 2.0

The previous figure shows the modelling relationship between Focus Areas, Key
Performance Objectives and Key Performance Indicators for the Environmental
Sustainability Key Performance Area. A wide variety of indicators have been defined in
order to characterise the potential impact of the STM development over different
environmental issues. Three key aspects are considered here:
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· Decreasing fuel consumption due to better route strategic and dynamic planning.
· Decreasing the number of sensitive area violations due to a better situational
awareness.
· Decreasing the environmental impact of marine spills due to better traffic
coordination and quick response of SAR agencies.
Target goals in this case are related to a general reduction of fuel consumption,
achieving a 10% fuel consumption reduction thanks to STM services in 2030, as well as
achieving zero sensitive area violations for such horizon.

8.2.3

Efficiency

Efficiency is the third high-visibility KPA and addresses the role of STM in improving
performance of maritime-port business. It covers key operational aspects for the
maritime industry that the STM should contribute to improve. The following table shows
the main expectations identified by the project team regarding Efficiency.

Table 12 List of Expectations Related to Efficiency

Safety

Efficiency

Sustainability

Route optimisation

High

High

High

Single reporting data

Low

High

Medium

Efficient route planning

Medium

High

High

Reduced administrative burden

Low

High

Medium

Optimised port handling

Medium

High

Medium

Optimised port planning

Medium

High

Medium

Single administrative system

Low

High

Medium

Automated reporting

Low

High

Medium

Medium

High

High

Decreased number of employees at authorities

Low

Medium

Low

Fewer surveillance vessels required

Medium

High

Medium

Decreased bunker use

Medium

High

High

Optimised turn-around time

Medium

High

High

Optimised use of available dynamic MSP information

Medium

High

Medium

Decreased
transports

total

energy

consumption
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Increased automation

Medium

High

Medium

Improved planning support

Medium

High

Medium

Increase Port Efficiency

Medium

High

Medium

Optimised congestion in all voyage phases

Medium

High

High

Increased integration between planning, execution
and evaluation

High

High

High

Decreased delays in transition between states
[voyage phases]

Medium

High

Medium

Increase resource utilisation

Medium

High

Medium

Increased speed optimisation

Medium

High

High

Very short waiting times at connection points

Medium

High

Medium

Source: MONALISA 2.0

The following table shows the Focus Areas and Key Performance Objectives defined for
this KPA.
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Table 13 Efficiency Focus Areas and Key Performance Objectives

Efficiency Focus Areas

Key Performance Objectives
Reduce Congestion in all Voyage Phases:

Voyage Operational Efficiency: This
FA refers to the aspects that affect the
performance level of the maritime
voyage not only from the individual
perspective but also from the
interrelation with other traffics.

Minimise administrative burden: Reduction and simplification
of administrative procedures among competent authorities
and maritime agents
Facilitate just-in-time concepts: Improve coordination among
maritime agents in order to minimise delays, waiting times
and other related inefficiencies.
Increase integration between planning, execution and
evaluation: Reduce existing management gaps between
these phases.
Increase Port Efficiency:

Port Operational Efficiency: This FA
refers to the aspects that affect the
performance level of port services and
operations associated to the port-vessel
interface.

Minimise administrative burden: Reduction and simplification
of administrative procedures.
Facilitate just-in-time concepts: Improve coordination among
maritime and port agents in order to minimise waiting times
and other related inefficiencies.
Increase integration between planning, execution and
evaluation: Reduce existing management gaps between
these phases.
Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:

Table 14 Efficiency Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI16

Vessel Turnaround Time per Voyage

KPI17

Time of Administrative Processes per Voyage

KPI18

Total Port Throughput per Year
Source: MONALISA 2.0

According to the Vision and Goals of STM, improvement efficiency as a high visibility
KPA will provide significant improvements from the port approach and handling
perspectives. A 30% reduction of the average waiting time for berthing and in port
handling operations is considered a goal for 2030 due to STM integration within global
port-logistic chains.
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Figure 13 Relationship Model for Efficiency KPOs and KPIs

Source: MONALISA 2.0

The previous figure shows the general structure of the KPA Efficiency within the
Performance Target model. In this case, it is worth mentioning that each efficiency KPO
is associated to a single KPI, which will measure different efficiency perspectives:
voyage and port operations efficiency as well as administrative efficiency.
The target goals to achieve in this case by STM are associated to the average waiting
times for berthing in ports, which is closely related to the degree of predictability of ETAs
and the time of handling operations. The STM Vision considers a progressive reduction
of both categories, achieving a 10% of cost saving for the maritime voyage and a 30%
reduction of the average waiting time for berthing at ports in 2030 in comparison with the
situation in 2015.
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8.2.4

Security

Security is classified in MONALISA 2.0 as a medium-visibility KPA, meaning that it
affects directly on the business level, users and operators. It addresses the risk,
occurrence and mitigation of unlawful interference with maritime and port
operations.

Table 15 List of Expectations Related to Security

Safety

Efficiency

Sustainability

High information security

Medium

Medium

Low

High physical security

High

Medium

Low

Source: MONALISA 2.0

The following table shows the different Focus Areas and Key Performance Objectives
that STM should consider in its progressive implementation.

Table 16 Security Focus Areas and Key Performance Objectives

Security Focus Areas

Key Performance Objectives

Unlawful Interface with Vessel Physical
Security: This FA refers to all situations and
unlawful actions that could compromise the
integrity of the vessel, thus putting passengers and
crews at risk.

Increase Voyage Security: Increase the general
level of security of the vessel during navigation in
order to avoid or abort unlawful actions focused
on passengers, crews or the vessel itself.

Port Physical Security: This FA refers to all
situations and unlawful actions that could
compromise the integrity of the port’s assets, thus
putting port passengers and workers at risk.

Increase Port Security: Increase the general
level of port security in order to avoid or abort
unlawful actions focused on port personnel,
facilities or equipment.

Information Exchange Security: This FA refers to
all situations and unlawful actions that could
compromise the information exchange networks
and platforms, thus generating risky situations,
which could compromise data and information
integrity.

Increase Information Exchange Security:
Increase the general level of information
exchange security in order to keep integrity of
data and avoid illegal attacks on the existing
maritime and port networks and data exchange
platforms.

Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:
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Table 17 Security Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI19

Number of Security Incidents related to
Maritime Voyages per Year

KPI20

Number of Port Security Incidents per Year

KPI21

Number of Security Information Exchange
Incidents per Year
Source: MONALISA 2.0

Figure 14 Relationship Model for Security KPOs and KPIs

Source: MONALISA 2.0

The previous figure shows the modelling relationship for the KPA Security, involving
three KPOs, which each one of them related to single KPIs. Although security can be
considered as a tangential part of STM related services, the growing threat of cyber-
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physical security makes it worth to consider this KPA within the scope of MONALISA
2.0.
Although European waters are safe areas for navigation, there are other regions with
high degree of piracy actions. STM could play a key role in those areas by providing
different services, which contribute to increase security against piracy and other illicit
actions. In the same manner, port security and especially port cyber security is a
growing issue as the amount of sensitive information exchanged in ports coming from
many agents is growing dramatically. Guaranteeing secure information exchange will
become a major challenge in the next ten years and STM will be an important
instrument in this respect.
8.2.5

Cost-Effectiveness

Cost-Effectiveness is classified as a medium-visibility KPA and refers to all the financial
and economic improvement opportunities associated to a better management of
maritime transport. It addresses the cost of port-to-port STM in relation to the
volume of maritime traffic managed. The following table shows the expectations
identified related to Cost-Effectiveness.

Table 18 List of Expectations related to Cost-Effectiveness

Safety

Efficiency

Sustainability

Low

High

Low

Low

High

Low

Decreased fuel costs

Low

High

Low

Reduce ships per ton handled

High

High

High

Increased revenue/profit

Low

High

Low

Reduce Total Cost of Ownership

Low

High

Low

Decreased insurance costs

Medium

High

Medium

High % of goods on ships

Medium

High

High

Lower transport costs
Maintained
operations

or

reduction

in

cost

of

Source: MONALISA 2.0

The following table shows the Focus Areas and Key Performance Objectives defined for
this KPA.
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Table 19 Cost-Effectiveness Focus Areas and Key Performance Objectives

Cost-Effectiveness Focus Areas

Key Performance Objectives

Voyage Cost-Effectiveness: This FA refers to
characterising the impact of STM over all the
costs associated to the maritime voyage

Reduce Total Cost of Owner-Ship

Port Cost-effectiveness: This FA refers to
characterising the impact of STM over all the
costs associated to the port-vessel interface
operations, including port approach, in-port
navigation and berthing.

Reduce Cost of Crew Planning

Reduce Cost of Port Operations
Reduce Cost of Pilot Planning

Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:

Table 20 Cost-Effectiveness Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI22

Cost of Cargo Handling per Tonne /
Container

KPI23

Cost of Berthing Operations per Vessel

KPI24

Cost of Ownership per Voyage
Source: MONALISA 2.0
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Figure 15 Relationship Model for Cost-Effectiveness KPOs and KPIs

Source: MONALISA 2.0

Cost Effectiveness refers to the ability of STM to increase business performance,
productivity and competitiveness of maritime transport. The KPOs involved in this Key
Performance Area are related to port and voyage operations performance. The selected
KPIs for obtaining measures about Cost Effectiveness from a global perspective are
those displayed in the previous figure. (KPI22, KPI23 and KPI24).
The associated targets for this KPA refer to the reduction of the overall maritime voyage
cost as well as the waiting times for berthing and handling operations. According to the
MONALISA 2.0 Vision, both goals should be reduced by 10% and 50% respectively in
2030 in comparison with the situation in 2015.
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8.2.6

Predictability

Predictability is a medium-visibility KPA, addressing the ability of STM to ensure a
reliable and consistent level of trajectory performance in maritime transport. The
following table shows the main expectations identified by the project team regarding
Predictability.
Table 21 List of Expectations related to Predictability

Safety

Efficiency

Sustainability

Efficient traffic monitoring

High

High

Medium

Increased Situational Awareness

High

High

Medium

Decrease re-planning in Port

Medium

High

Medium

High predictability of ETA and ETD in ports

Low

High

Low

Improved pre-warnings of port calls

Medium

High

Low

Increased predictability

Medium

High

Medium

More reliable schedules

Medium

High

Low

Predictability in ship operation

Medium

High

Low

Higher degree of measurability

Low

High

Low

Less surveillance required

Medium

High

Medium

Source: MONALISA 2.0

The following table shows the different Focus Areas and Key Performance Objectives
associated to this KPA.
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Table 22 Predictability Focus Areas and Key Performance Objectives

Predictability Focus Areas

Key Performance Objectives

Voyage Predictability: This FA refers to the
ability to predict key navigational parameters of
the maritime voyage with enough certainty.

Increase Degree of Voyage Predictability

Situational Awareness: This FA refers to the
perception of environmental elements with
respect to time and space, the comprehension
of their meaning, and the projection of their
status after some variable has changed, such
as time, or some other variable, such as a
predetermined event.

Increase Voyage Situational Awareness

Port Predictability: This FA refers to the
ability to predict key parameters associated
with port-vessel interface operations with
enough certainty.

Increase Port Operations Predictability

Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:

Table 23 Predictability Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI25

Deviation between Estimated and actual
Time of Start of Operations

KPI26

Deviation between ETA and ATA

KPI27

Deviation between ETD and ATD

KPI28

No. of ETA updates before ATA
Source: MONALISA 2.0
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Figure 16 Relationship Model for Predictability KPOs and KPIs

Source: MONALISA 2.0

Predictability is one of the KPAs with greater improvement margin in the maritime
transport. It has a remarkable potential to transform different business that today are
very affected by the lack of suitable tools, procedures and management rules focused
on guaranteeing high degree of predictability.
8.2.7

Capacity

Capacity addresses the ability of STM to cope with maritime traffic demand (in
number and distribution through time and space). It is defined as a low-visibility
KPA, meaning that its effects do not directly impact on users and customers, although it
may affect them significantly in the medium-long term.
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Table 24 List of Expectations related to Capacity

Safety

Efficiency

Sustainability

Increased capacity

Medium

High

Medium

Increased capacity planning

High

High

Medium

Source: MONALISA 2.0

The following table shows the Focus Areas and Key Performance Objectives defined for
this KPA.

Table 25 Capacity Focus Areas and Key Performance Objectives

Capacity Focus Areas

Key Performance Objectives

Maritime Navigation Capacity: This FA refers
to the ability of STM managing the increased
demand of maritime transport according to
traffic flows and route management without
affecting other key FAs such as Safety,
Environmental Sustainability, Efficiency, etc.

Reduce Delays on Voyage derived from
Congestion

Port Capacity: This FA refers to the ability of
STM to provide ports with suitable instruments
and tools to manage the port-vessel interface
demand without affecting other key FAs.

Reduce Delays on Port Operations derived
from Congestion

Source: MONALISA 2.0

A first proposal of Key Performance Indicators has been defined in order to introduce
quantitative measurement of the abovementioned KPOs:
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Table 26 Capacity Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI29

No. of European Port Calls per Year and
Port

KPI30

Available Berthing Line per Year and Port

KPI31

No. of Voyages on European Waters per
Year

KPI32

No. of Vessels Sailing Intra-Communitarian
Routes

KPI33

No. of Vessels Sailing International Routes
within European Waters
Source: MONALISA 2.0
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Figure 17. Relationship Model for Capacity KPOs and KPIS

Source: MONALISA 2.0

The capacity of maritime transport can be considered as a transversal KPA that is able
to influence different performance targets addressed by STM. In this manner, the
reduction of available capacity of European ports can produce a significant impact on
the entire maritime transport business taking into account the current trade growth
trends. It generates congestion, increases prices for exporters and importers, as well as
the risk of accidents. Congestion of maritime routes, especially in high-density traffic
areas like the Gibraltar Strait or the English Channel can also increase the risk of
accidents.
8.2.8

Interoperability

Interoperability is classified as a low visibility KPA. It aims to facilitate homogeneous
global and regional maritime traffic flows, ensuring technical and operational
interoperability between vessels and STM. The following table addresses the
expectations identified by the project team regarding Interoperability.
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Table 27. List of Expectations Related to Interoperability

Safety

Efficiency

Sustainability

Efficient information management

High

High

High

Integrated information management

High

High

High

Increased availability of traffic optimisation

Medium

High

Medium

Higher information quality

High

High

High

High degree of seamless integration throughout the
chain

Medium

High

Medium

Increased efficiency of maritime/land interface

Medium

High

Medium

High integration with existing systems

Medium

High

Medium

Increased interoperability

Medium

High

Medium

Interlinking key players

High

High

High

Better use of ship on-board systems to improve STM

Medium

High

Medium

Open data

Low

Medium

Low

Route exchange

High

High

High

Ship-to-ship integration

High

High

High

Ship-to-shore integration

High

High

High

Added value to existing information

High

High

High

STM Services on European infrastructure

High

High

High

Decentralisation of information

Medium

Medium

Medium

Open reference architecture

Medium

Medium

Medium

Source: MONALISA 2.0
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Table 28. Interoperability Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI34

No. of Operative Processes Managed by
Information Exchange Systems

KPI35

No. of Systems / Technologies Integrated
with STM Technologies

KPI36

No. of Messages Sent and Received with
STM Technologies
Source: MONALISA 2.0

Figure 18. Relationship Model for Interoperability KPOs and KPIs

Source: MONALISA 2.0
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In the same manner as Capacity, STM Interoperability has a transversal effect and can
influence the achievement of several performance target goals. In particular, the
reduction of the overall maritime voyage cost and the average waiting time for berthing
and port handling operations are closely related to the ability of STM to become a high
interoperable model in the maritime transport and port sectors.
8.2.9

Flexibility

Flexibility is classified as a low visibility KPA. It addresses the ability of STM and
ports to respond to “sudden” changes in demand and capacity. The following table
shows the main expectations identified by the project team related to Flexibility.

Table 29. List of Expectations Related to Flexibility

Safety

Efficiency

Sustainability

Increased variety of business models & services

Medium

High

Medium

Increased service competitiveness

Low

Medium

Low

Medium

High

Medium

Dynamic Routes

Medium

High

Medium

Dynamic static No-Go-Area

High

Medium

High

Increased flexibility
technology

and

adaptable

to

new

Source: MONALISA 2.0

The following table shows a proposal of KPIs for this KPA.

Table 30. Flexibility Key Performance Indicators

Key Performance Indicator Code

Key Performance Indicator

KPI37

No. of Existing and New Business Models
Addressed by STM

KPI38

No. of Existing and New Technologies and
Systems Addressed by STM

KPI39

No. of Existing and New Operational
Services Addressed by STM
Source: MONALISA 2.0
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Figure 19. Relationship Model for Flexibility, KPOs and KPIs

Source: MONALISA 2.0

Although classified as a low visibility KPA, the Flexibility of STM can have a significant
impact on the mid to long-term development, as it is a measure of the ability to respond
to the ever-changing environment of the maritime transport business. In this manner,
STM should be flexible enough to be able to adapt to the current and future changes
that will take place as well as to generate competitive advantages.
Thus, Flexibility can also have a transversal impact and affect directly to all the STM
performance target goals, including those related to other medium or high visibility
areas.

8.3 STM Key Performance Indicators
The emphasis in this particular section will be to provide a context for understanding the
role of the Key Performance Indicators (KPIs) as the control parameters of the STM.
The intention is to demonstrate the value of the set of Key Performance Indicators
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previously provided in section 5.2 in the effort to raise the different Key Performance
Objectives (KPO).
As a brief definition, KPIs are management tools that are employed in order to achieve a
consistent approach to improve the performance in the three stages of the STM’s vision
(2020, 2025 and 2030). The inclusion of Key Performance Indicators in the portfolio of
the STM concept serves as recognition of the need for a holistic approach.
The following table provides a summary of the KPIs considered in the STM Performance
Target model with their related KPA and KPOs and their associated units of
measurement.
Table 31. KPA, KPOs and unit associated to each KPI

No.

Name

1

Investment
Prevention

2

in

Accident

No. of Human Casualties

KPA

KPO

Unit

Safety

Increase
Accident/Incident
Prevention

€

Safety

Increase
In-Port
Navigation
Safety;
Increase Port-Vessel
Interface Safety;
Increase
Safety

3

No. of
Incidents

Accidents

and

4

Economic Losses due to
Accidents

Safety

Safety

Voyage

Increase
In-Port
Navigation
Safety;
Increase Port-Vessel
Interface Safety;
Increase
Voyage
Safety;
Increase
Accident/Incident
Prevention
Reduce Impact from
Accidents/Incidents

Number
human
casualties

of

Number
accidents
incidents
year

of
and
per

€

Decrease
Overall
Fuel Consumption;
5

Fuel Consumption

Sustainability

Decrease GHG and
Air
Pollution
–
Vessels

Tonnes of fuel

Decrease
Overall
Fuel Consumption;
6

Fuel Consumption at Sea

Sustainability

7

Fuel Consumption in Ports

Sustainability
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Decrease
Overall
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Tonnes of fuel

Tonnes of fuel

Decrease GHG and
Air
Pollution
–
Vessels
8

Turnaround
Voyage

Time

Sustainability

Decrease
Overall
Fuel Consumption

Hours

9

Pollutant
and
GHG
Emissions due to Maritime
Transport

Sustainability

Decrease GHG and
Air
Pollution
–
Vessels; Decrease
GHG
and
Air
Pollution – Ports

Tonnes
of
pollutant
and
GHG emissions

10

Number of Sensitive Areas
Violation

Sustainability

Decrease Navigation
within
Sensitive
Areas

Number

11

Time within Environmental
Sensitive Areas

Sustainability

Decrease Navigation
within
Sensitive
Areas

Hours

12

Number of New Species
Introduced

Sustainability

Decrease Navigation
within
Sensitive
Areas

Number
species

of

13

Number of Oil Spills

Sustainability

Decrease
Environmental
Impact

Number
times

of

14

Total Amount of Oil Spills

Sustainability

Decrease
Environmental
Impact

Tonnes

15

Cost of Marine Pollution
Clean-up

Sustainability

Decrease
Environmental
Impact

€

16

Turnaround
Voyage

Efficiency

Increase
efficiency

17

Time
of
Administrative
Processes per Voyage

Efficiency

Minimise
Administrative
Burdens

18

Total Port Throughput per
Year

Efficiency

Increase
efficiency

19

Number of Port Security
Incidents

Security

Increase
Security

Voyage

Number
incidents

of

20

Number
of
Information
Incidents

Security

Increase
Security

Port

Number
incidents

of

21

Number
of
Security
Incidents related to Maritime

Security

Increase Information

Number

of

Time

per

per

Security
Exchange
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port

Hours

Hours
port

Movement/Hour
(STS crane)

Voyages

Exchange Security

incidents

22

Cost of Cargo Handling per
tonne / container

CostEffectiveness

Reduce Cost of Port
Operations

€

23

Cost of Berthing Operations
per Vessel

CostEffectiveness

Reduce
Cost
of
Vessel Operations

€

24

Cost of
Voyage

CostEffectiveness

Reduce Total Cost of
Ownership

€

Deviation
between
Estimated and actual Time
of Start of Operations

Predictability

Increase
Operations
Predictability

Port

25

%

Increase
Operations
Predictability;

Port

26

Ownership

per

Deviation between ETA and
ATA

Predictability

%

Increase Degree of
Voyage Predictability
Increase
Operations
Predictability;

Port

Deviation between ETD and
ATD

Predictability

28

No. of ETA updates before
ATA

Predictability

Increase Degree of
Voyage Predictability

Number

29

No. of European Port Calls
per Year and Port

Capacity

Reduce Delays on
Port
Operations
derived
from
Congestion

Number of calls

30

Available Berthing Line per
Year and Port

Capacity

Reduce Delays on
Port
Operations
derived
from
Congestion

Hours

31

No.
of
Voyages
on
European Waters per Year

Capacity

Reduce Delays on
Voyage derived from
Congestion

Number
voyages

of

32

No. of Vessels Sailing IntraCommunitarian Routes

Capacity

Reduce Delays on
Voyage derived from
Congestion

Number
vessels

of

33

No. of Vessels Sailing
International Routes within
European Waters

Capacity

Reduce Delays on
Voyage derived from
Congestion

Number
vessels

of

34

No. of Operative Processes
Managed by Information

Interoperability

Increase Technical
and
Operational

Number
processes

of

27

%

Increase Degree of
Voyage Predictability
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Exchange Systems

Integration

35

No.
of
Systems
/
Technologies
Integrated
with STM Technologies

Interoperability

Improve
Infrastructure
Interoperability
for
Information Sharing

Number
systems

of

36

No. of Messages Sent and
Received
with
STM
Technologies

Interoperability

Improve Information
Sharing

Number
messages

of

No. of Existing and New
Business Models Addressed
by STM

Flexibility

Increase
Business
Models Addressed
by STM

Number
business
models

of

37

38

No. of Existing and New
Technologies and Systems
Addressed by STM

Flexibility

Increase
Systems
and
Technologies
Addressed by STM

Number
systems

of

39

No. of Existing and New
Operational
Services
Addressed by STM

Flexibility

Increase Operational
Services Addressed
by STM

Number
services

of

Source: MONALISA 2.0
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8.3.1

KPIs for Measuring the Achievement of the STM’s Performance Goals

These KPIs will show a measurement of progress towards performance goals of the
STM that have been previously introduced, such as a 50% reduction in average waiting
time for berthing in ports, a 50% reduction in maritime incidents and accidents and a
10% reduction in fuel consumption and GHG emissions in 2030.
Therefore, monitoring its evolution over the next fifteen years will be essential for
producing an evaluation of the impact of the STM on the maritime industry.
The performance goals act as the gear units that drive the STM. Continuing the analogy,
a list of KPIs related to each of these six STM’s performance goals is showed in the
figures below.
However, it should be noted that not all of them measure the objective in the same way.
There are two groups of KPIs for each goal. On the one hand, certain KPIs in bold are
directly linked to them and its inter-annual variation will show clearly the trend and how
far or how it is from its desired per cent. On the other hand, the rest of the KPIs in the list
are more transversal and have a more generic approach.
For instance, in the case of the reduction of accidents the number of voyages on
European Waters per year or the number of Port Calls per year and port could help to
explain and understand it, but the indicator that offers the real data is the KPI of number
of accidents and incidents per year.
Figure 20 KPIs related to the STM goal of reduction of incidents and accidents in open sea, coastal and port waters

•Investment in Accident Prevention
•Number of Human Losses per Year
•Number of Accidents and Incidents per Year
•Economic Losses due to Accidents
•Number of Port Security Incidents
•Number of Security Information Exchange Incidents
•Number of Security Incidents related to Maritime Voyages
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM
Source: MONALISA 2.0
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Figure 21 KPIs related to the STM goal of reduction in fuel consumption and GHG emissions

Source: MONALISA 2.0

•Fuel Consumption
•Fuel Consumption at Sea
•Fuel Consumption in Ports
•Turnaround Time per Voyage
•Pollutant and GHG Emissions due to Maritime Transport
•Number of Sensitive Areas Violation
•Time within Environmental Sensitive Areas
•Number of New Species Introduced
•Number of Oil Spills
•Total Amount of Oil Spills
•Cost of Marine Pollution Clean-up
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM

Figure 22 KPIs related to the STM goal of reduction of the average waiting time for berthing in ports

Source: MONALISA 2.0

•Turnaround Time per Voyage
•Time of Administrative Processes per Voyage
•Total Port Throughput per Year
•Deviation between estimated and actual time of start of operations
•Deviation between ETA and ATA
•Deviation between ETD and ATD
•Number of ETA updates before ATA
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Operative Processes Managed by Information Exchange Systems
•Number of Systems / Technologies Integrated with STM Technologies
•Number of Messages Sent and Received with STM Technologies
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM
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Figure 23 KPIs related to the STM goal of reduction in overall maritime voyage cost

Source: MONALISA 2.0

•Cost of Cargo Handling per tonne / container
•Cost of Berthing Operations per Vessel
•Cost of Ownership per Voyage
•Deviation between estimated and actual time of start of operations
•Deviation between ETA and ATA
•Deviation between ETD and ATD
•Number of ETA updates before ATA
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Operative Processes Managed by Information Exchange Systems
•Number of Systems / Technologies Integrated with STM Technologies
•Number of Messages Sent and Received with STM Technologies
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM

Figure 24 KPIs related to the STM goal of reduction of sensitive areas violation

Source: MONALISA 2.0

•Fuel Consumption
•Fuel Consumption at Sea
•Fuel Consumption in Ports
•Turnaround Time per Voyage
•Pollutant and GHG Emissions due to Maritime Transport
•Number of Sensitive Areas Violation
•Time within Environmental Sensitive Areas
•Number of New Species Introduced
•Number of Oil Spills
•Total Amount of Oil Spills
•Cost of Marine Pollution Clean-up
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM
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Figure 25 KPIs related to the STM goal of reduction of time in port handling operations

Source: MONALISA 2.0

•Turnaround Time per Voyage
•Time of Administrative Processes per Voyage
•Total Port Throughput per Year
•Deviation between estimated and actual time of start of operations
•Deviation between ETA and ATA
•Deviation between ETD and ATD
•Number of ETA updates before ATA
•Number of European port Calls per Year and Port
•Available Berthing Line per Year and Port
•Number of Voyages on European waters per year
•Number of Vessels Sailing Intra-Communitarian Routes
•Number of Vessels Sailing Int. Routes within European Waters
•Number of Operative Processes Managed by Information Exchange Systems
•Number of Systems / Technologies Integrated with STM Technologies
•Number of Messages Sent and Received with STM Technologies
•Number of Existing and New Business Models Addressed by STM
•Number of Existing and New Technologies and Systems Addressed by STM
•Number of Existing and New Operational Services Addressed by STM
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9 The performance target and STM strategic enablers
An enabler is an element that helps something happen. In the context of the ML2.0
project, it should be understood as a change in order to support the different systems,
people and institutions that are involved in the maritime industry for achieving the STM
visionary target values.
Within Work Package 3 of Activity 2, “The Target Concept”, four operational concepts
have been identified as crucial for reaching these STM desired values. These concepts
are: Strategic Voyage Management, Dynamic Voyage Management, Flow
Management and Port Collaborative Decision Making. Furthermore, underpinning of
the entire STM concept and essential to its efficient operation, is a Sea System Wide
Information Management (Sea SWIM) environment that includes seaborne as well as
all land based facilities.
All of these STM enabling concepts will have a clear impact on the previously defined
key performance areas, but in some cases it could be considered as more or less
relevant, as can be seen in the matrix below.
The first concept, Strategic Voyage Management, is focused on providing ship operators
with vital and necessary information, to meet the needs of performing the most costefficient and environmental friendly passage at sea. In doing so, it is important to create
a dynamic flow of information exchange that can be updated in real time immediately
after changes of any parameters; wherever in the transport chain it occurs.
By means of route libraries (that help selecting optimal routes) and post voyage reports
and analysis, safety in the maritime transport sector will benefit considerably.
Additionally, the concept will be able to reduce administrative burdens and increase both
efficiency in operations and the utilisation of their available capacity by connecting the
individual planner as well as the industry as a whole.
Secondly, Dynamic Voyage Management is an iterative phenomenon, sharing
information in real-time; updating voyage plans between the parties involved in order to
improve safety, efficiency and environmental performance by providing new possibilities
for validation, optimisation, navigational assistance and situational awareness.
Some services associated with the Dynamic Voyage Management are the Route
Optimisation, the Route Validation and Assistance Services for route support.
The key areas in which the DVM concept has higher impact are predictability and cost
effectiveness as well as the previously mentioned safety, sustainability and efficiency.
In the third case, the Flow Management concept focuses on the whole traffic flow,
whereas the two concepts concerning Voyage Management just concern the individual
voyage, using information from Flow Management in order to optimise the specific
routes.
The main objective is to optimise and increase the safety of the sea traffic flow during all
planning and executing phases. It will be provided by Port Control (existing
organisation), Vessel Traffic Service (VTS) (existing organisation) and new and existing
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shore centres and service providers e.g. weather optimisation. Associated with Flow
Management, there are several services provided, such as traffic image for common
situational awareness, single ship reporting area, enhanced monitoring in critical areas,
area management, traffic synchronisation and capacity management. In sum, these
services will have high impact on the areas of capacity, predictability, safety,
sustainability, cost effectiveness, efficiency and security.
The fourth concept, Port CDM, is about stakeholders and agents involved in maritime
transport working together more efficiently and transparently in the way they share data.
The overall goal of Port CDM is to support just-in-time operations within ports and in
relation to other actors being coordinated by an efficient and collaborative port. It will
improve operational efficiency, predictability and time accuracy. It is expected that Port
CDM will have an impact on the operating efficiency of maritime transport partners, and
may eventually contribute to reduce ships’ waiting times and delays that use up time,
money (costs), extra fuel and create more emissions. Additionally, Port CDM will also
improve the whole logistics chain efficiency by means of a better resource planning
based on reliable information exchange and communication among stakeholders.
Finally, Sea SWIM will support collaborative decision-making processes using efficient
and end-user applications to exploit the power of shared information. Sea SWIM should
consist of standards, infrastructure and governance, enabling the management of STM
information and its exchange between qualified parties via interoperable services. Thus,
Sea SWIM will become a central repository of services. Due to its facilitator role, Sea
SWIM will have a great impact on all the key areas considered.
Figure 26. Enabling Concepts Impact on the Key Performance Areas

·
Colours code:

High impact;
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9.1 Strategic Voyage Management (SVM)
9.1.1

Operational Performance Target

As described above, the operational concept Strategic Voyage Management (SVM)
focuses on the initial planning phase of any sea voyage and the ability to monitor the
execution of that plan. In this sense, some examples of the approach followed by SVM
developers in order to improve a voyages success rate have been:
· Highest possible ROI for involved parties
· No incidents or accidents
· Chain of collaborators are well coordinated and responding just-in time
· Cargo owners order is fulfilled according to contract
From the business perspective, an improved initial voyage planning, supported by early
identification of influencing factors and information sharing amongst the involved sea
traffic actors, will enable the increased success rate of voyage plans as well as the
fulfilment of established and related performance targets.
The overall objectives of the Strategic Voyage Management operational concept are to
enable an up-to-date awareness of influencing factors that will affect a voyage. It will
support informed decision making for voyage planners as early as possible in the
planning horizon, thus increasing the success rate of each voyage plan.
Overall, the benefits of the SVM concept will cause a higher impact on four KPAs:
· Safety
· Efficiency
· Environmental Sustainability
· Cost effectiveness
SVM will contribute to reduce the impact resulting from accidents by means of the
assignment of a unique voyage ID that will allow port state and SAR organisations to
obtain all relevant data for the safety processes including type of cargo, crew,
passengers, etc. It will improve the safety response as well as reducing time and
negative effects when accidents occur. Similarly, SVM will help in accidents prevention
by providing pre-described routes matching wanted criteria.
Furthermore, these suggestions of routes based on specified criteria will support the
navigator to choose the optimum route in order to reduce greenhouse gases (GHG) and
pollutant emissions and increase energy efficiency.
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By exposing intended voyages and transport needs to the marketplace, the utilisation of
transport resources will increase and it will improve voyages profitability.
Nevertheless, it does not mean that the SVM does not have a direct effect on the other
KPAs, but in these cases, they can be quantified as lowers or indirect. For instance, the
SVM development will also support the KPA of security, by providing route examples
with information about risk-level that let ships avoid risk areas.
Additionally, SVM will contribute to improve the KPA of predictability, increasing the
degree of voyage predictability, situational awareness and port operations predictability,
even considering that the planning horizon can take weeks, months or even years.
9.1.2

Impact on Stakeholders

The initial planning phase of a sea voyage involves several stakeholders with different
needs and different planning horizons in the European sea traffic domain. Nowadays,
the initial voyage planning is supported by information provided by several planning
tools. Nevertheless, the information provided is fragmented, non-standardised and does
not support an overview a voyage plan from “birth to grave”.
The identified current European sea traffic stakeholders that will be affected by the
benefits of the Strategic Voyage Management operational concept are mainly related to
ship operations, cargo operations and coastal governmental authorities. This
covers, for instance, shipping companies, shipping agents, cargo owners (importers and
exporters) and coastal authorities, among others (note that sometimes the ship owner
and ship manager can be different agents).
Each stakeholder will be benefited in a particular way from the SVM implementation.
The table below gives an overview of relation between the stakeholders and the four
identified main Key Performance Areas.
Table 32. Identification of essential SVM stakeholders and stakeholders mapped to KPA

Remarks

Efficiency

Environment

Safety

Stakeholders

Cost
effectiveness

KPA

Maturity of the initial plan is
increased at an early state.
Monitoring of the execution
phase enables analysis tools to
help identifying improvement
areas for voyage and fleet.

Ship owners/
Managers/Planners

X

X

X

Marketplace introduces abilities
such as capacity utilisation,
search engines for cargo in
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need of transport etc.
Shipping agents/
Ship managers

Cargo
owners/Planners

Governments (costal)

X

X

X

X

X

X

X

The administrative burden is
reduced.

X

Marketplace makes owner able
to
select
best
available
transporter for each cargo.
Administrative burden reduced
by sharing information on
position, status and ETA of
vessel/cargo
Geolocated
regulations
enables waypoint – regulation
crossovers to be identified,
monitored and more easily
complied by the maritime
users.

X

Statistical data from STM may
be used for future national
transport initiatives.
Source: MONALISA 2.0.

However, these are the stakeholders that stand out the most, but not the only ones. The
successful execution of such a voyage involves many parties, i.e. ports, authorities,
charterers, pilots, traffic, crewing and more. In order to execute the voyage successfully
it is crucial that all parties know exactly when they are expected to take action, and what
they are expected to achieve.
As introduced before, at present, the plans of the different part-takers in the voyages
activities hold their own un-connected operating-plan, and if the vessel is early or late,
the effect of this will only be known if the vessel operator or captain informs them about
this. If this is not done immediately and to all parties who need to update their plans they
will all end up with deviating views on the situation – resulting in an uncoordinated ongoing operation, and the outcome will in this state be uncontrollable.
By connecting all service-providers related to a voyage in the strategic planning phase
to the Voyage Plan, the STM network will keep all parties up to date on changes. Such
as delays in the ETA, change of berth, change of order and other status changes, and
immediately informs the effected entities of these changes by updating them with the
newly changed Voyage Plan. This will give all of the actors a common situation,
enabling each one to take a required action at the earliest time, based on high quality
information and thus achieving higher success-rates on each voyage/transport.
Through sharing of the Voyage Plan at the initial planning phase, all collaborators such
as ports, pilots, tugs, agents, terminal operator and maritime authorities, will have the
same understanding of the status of the voyage. This will ensure all actors are
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coordinated as the voyage commences and through the dynamic phase, they will be
kept up to date on any deviation and need for new decisions to be made.

9.2 Flow Management
9.2.1

Operational Performance Target

The overall objective of the Flow Management concept is to optimise and increase the
safety of the sea traffic flow during all planning and executing phases.
There are two main benefits with introducing a FM concept:
· Optimisation of the vessel traffic flow, which would increase efficiency, which in
turn further affects the fuel consumption of the voyage, which further influences
the economy of the voyage and the pollution from the ship.
· Increased safety of the individual ships within the traffic flow, decreasing the
number of possible close quarter situations, encounters with navigational hazards
and enhancing the dissemination of safety information.
In addition, there are a numerous arguments in favour for FM, but the four corner stones
are:
· Environmental Protection (emissions to air and water)
· To be able to put a business case aspect on Environmental Protection, there must
be a stakeholder and an incitement for investing.
· Due to the fact that international maritime transports are continuously increasing
due to the world population’s increasing number and consumption and the space
for vessel traffic is decreasing, because of maritime oil/gas drilling installations,
marine wind mill farms and other marine based power production plants, sea food
production farms and areas protected due to environmental issues, current sea
ways, supervision and navigation systems are not accountable as being
sustainable in terms of environmental friendly both with regards to emission to air
and water as well as safety for humans, installations, vessels and goods.
· Another perspective of stakeholders whom will benefit from avoiding problems due
to the above mentioned is of course the shipping industry as a whole, by acting
before IMO, EU, governments and perhaps the public opinion, the shipping
industry has the possibility to avoid ending up in a situation like the sulphur
regulation for SECA areas. The industry can lead the development of technology
instead of get framed in it. This will also have the result that the most progressive
shipping companies will have the strongest influence and the best market ranking.
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· Safe Navigation (safety for life and health)
· The corner stone Safe Navigation’s assignment in FM is to assure the quality in
the system with regards to loss and damage of goods, installations and vessels.
This refers to insurance risks and could have an effect on the Insurers costs and in
the end the insurance premium paid both by the Vessel Owner/Operator and the
Cargo Owner.
· Avoiding discharge to sea caused by collision or grounding is in itself a cost
reducer for all stakeholders involved in shipping including governments in coastal
states, fishing industry and tourism industry.
· Decrease in Fuel costs (lowered speed)
· One of the main targets with FM is the Environmental goal.
· This will be obtained by reducing the waiting time in order to avoid Demurrage
cost, and reducing by more efficient cargo operations and a more predictable
ETA/ETD, the port call.
· This is done in order to have more time for the sea voyage that can be conducted
with reduced speed in order to reduce carbon emissions to air. As this is obtained
by the use of less fuel, it is consequently a cost reduction benefitting the ship
owner/Operator.
· This can be used as a business strategy for decreasing the freight, and together
with the environmental friendly profile, creates a strong brand.
· A Robust and Lean logistic chain (a steadier and more efficient goods flow)
· It is the weakest link in this logistic chain, and it is also one of the most critical, in
order to obtain a Robust and Lean production of transports, is the precision of the
ETA.
· A precise ETA, given as early as possible is the corner stone for a Robust and
Lean logistic chain and affects the locked capital for producers and cargo owners
in a positive way by resulting in less storage time at Production plants, Nodes,
Inland ports and Ports. It does also of course reduce costs for physical storage at
the various stations as well as creating a more stable production flow.
In summary, FM address primary the following four KPA:
·

Cost effectiveness

·

Safety

·

Environment

·

Efficiency
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9.2.2

Impact on Stakeholders

The Flow Management involves a large number of stakeholders of the maritime industry
(seafarers, shipping companies, shipping agents, coastal agencies, etc.), since it is a
concept focused on the whole traffic flow. The impact goes far beyond maritime actors
and institutions (society, other complementary transport modes, etc.).
Anyway, five categories of stakeholders have been identified as potentially (and directly)
benefiting from Flow Management development, such as shipping companies, port
authorities and terminal operators, cargo owners, insurance companies and customers
and governments.
The following table shows the expected effects according the predefined KPA on these
five groups of stakeholders.

Table 33. Identification of essential FM stakeholders and stakeholders mapped to KPA

Ship owners/
Managers

X

Port/ Facility owners/
Operators

X

Cargo owners

X

Insurance
companies/
Customers

X

Governments
(costal)

X

Efficiency

Environment

Safety

Stakeholders

Cost
effectiveness

KPA

Decreased fuel costs due to
lower steaming speed

X

X

Remarks

X

Larger number of
vessels/period of time gives
higher cost effectiveness

X

Lower costs/shorter time
alongside/more efficient flow
for lower carrying costs
Decrease in losses and costs,
due to higher safety

X

X

Less emissions to air/water

Source: MONALISA 2.0.
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9.3 Port Collaborative Decision Making (Port CDM)
9.3.1

Operational Performance Target

The overall goal with Port CDM is to support just-in-time and efficient port approaches,
enabled by an enhanced collaboration among involved actors. It constitutes the interface
between sea operations and port operations within the STM concept. In that sense, it is
understood that the Port CDM concept primarily addresses the key performance area
(KPA) efficiency. Its development will help to achieve goals such as integration among
planning, execution and evaluation phases, improvement of the port efficiency and
energy efficiency in different voyage phases, reduction of administrative burden and
waiting times in ports. Moreover, in the next table, different objectives and indicators are
depicted. As indicated in the table below the Port CDM concept also has
implications/effects on other KPAs such as safety, environmental sustainability and
predictability.
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Table 34. Port CDM expected impact on KPA, KPO and KPI

KPA

KPO

KPI

Efficiency

Increase energy efficiency (and
lower congestion) in different voyage
phases (Port-2-Port): I.e. right
steaming

Fuel
consumption/
voyage,
Fuel
consumption/ vessel in port, Utilisation of
resources (Port Operators, Vessels),
prediction of utilisation of resources

Efficiency

Increase
integration
between
planning, execution and evaluation.

Level of integration (and domino-effects)
by measuring punctuality, waiting times,
broken assignments

Efficiency

Minimise administrative burden

Time spend on administration

Efficiency

Increase port efficiency

Level of infrastructure utilisation

Efficiency

Enable just-In-time operations (for
port and shipping operators)

Punctuality prediction (funnel), Time for
port operations (including reporting by
port-service-actors)/ actor and Vessel

Efficiency

Improve predictability for
Approach (Arrival, Departure)

Communicated intentions versus actual
occurrences

Efficiency

Reduce waiting time for Port and
Shipping Operators

Accumulated
waiting
time/
actor
(including waiting time at anchor and at
berth)

Safety

Reduce
number
incidents/accidents

Number of incidents/accidents (due to
root causes in relation to flow
management)

Sustainable
environment

Decrease environmental impact from
incidents/accidents

Sustainable
environment

Decrease GHG and pollutants

Port

of

Cost
of
management
incidents/accidents

occurred

Bunker use during voyage/Anchorage

Source: MONALISA 2.0.

9.3.2

Impact on Stakeholders

The purpose of port CDM is to provide a basis (processes, content etc.) for the
collaboration, enabling decisions and have consequences for others between key actors
within the port and between the port and its surrounding area.
The overall goal with Port CDM is to enable different milestones to be identified, as for
when different actors should have communicated to whom about what throughout the
port approach process.
The Port CDM concept covers the planning phase prior to the port approach, the
execution of the Port approach, and the evaluation of the port approach. This means
that the concept will contribute to the different operational phases in respect to
preparations, execution, and evaluation of the port approach as such. The overall goal is
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to enable that port manoeuvring, arrival, and pre-departure is executed as coordinated
and just-in-time to be possible.
Hence, this concept will involve a lot of stakeholders such as Port Authorities, Maritime
Authorities, pilots, tug boats, mooring service providers, port terminals, shipping
companies, shipping agents, road transport companies, freight forwarders, etc. that are
participating both directly and indirectly in the port approach process.
In general, each stakeholder has its own expectations, but there is no doubt that just-intime operations will benefit the port-maritime cluster as a whole.

Figure 27. Port CDM as an Enabler for Integration in Four Collaborative Arenas

Source: MONALISA 2.0

9.4 Dynamic Voyage Management (DVM)
The general aim of the dynamic voyage management (DVM) concept is to provide the
ship operators with an up to date and dynamic flow of information to improve the
efficiency and safety in the maritime industry, along with reducing its environmental
impact. In order to provide ship operators with vital and necessary information, it is
important to create a dynamic flow of information that can be updated in real time
immediately after changes of parameters, wherever it occurs in the transport-chain.
A Passage plan or Voyage plan consists of three major phases:
· Strategic planning: the business and strategies, mainly executed ashore by
owners and charterers.
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· Dynamic operation: performance executions operated with ship in centre
assisted by service providers.
· Tactical action: it is the interchange of near time fractions of the Dynamic Voyage
plan between ships and via AIS only.
The Strategic planning turns into a Dynamic Voyage plan when the voyage order is
issued and delivered on board. A Dynamic voyage plan can in any given moment be
updated by a new strategic Voyage plan, depending on altered prerequisites from owner
or charterer.
The Dynamic Voyage plan turns into a Tactical condition when enhanced situational
awareness is required on the conning place on board.
A Dynamic Voyage Plan is the Strategic Voyage plan in iterative condition, sharing
information in real time; updating voyage plans between involved parties in order to
improve the safety, efficiency, environmental performance and situational awareness on
board.
Dynamic Voyage Management (DVM) is a fourfold process providing, for the individual
voyage both in planning and execution phases:
· Validation
· Optimisation
· Enhanced Assistance
· Situational Awareness
These phases lead to safer and more cost-efficient and environmental friendly voyages.
The concept provides an improved Situational Awareness for their own ship and also a
common situational awareness for interaction between ships, through enhanced traffic
information by route exchange vessel to vessel. This opens up new possibilities for
assistance of vessels on-route and optimisation creates prerequisite for “just-in-time” JIT
operations arriving and departing from ports.
9.4.1

Operational Performance Target

The performance target for Dynamic Voyage management started with the needs to in
real time and at any given moment, being sure of the intentions of passage (course and
speed) of other ships manoeuvres. In order to achieve this it was necessary to find a
solution how to transmit a voyage plan between ships. The MONALISA project delivered
the first operating prototype for Route exchange and in MONALISA 2.0 a Common route
exchange format and architecture have been developed and delivered which allows all
manufacturers to communicate with each other something that haven’t been possible
before. With the enabler of Route Exchange, it can now be developed and delivered
following features that have not been possible before.
The most important performance target is the safety aspect. All ships can see the
intentions of all other ships giving that everybody knows what everybody is doing, before
nobody knew anything about anybody. This means that ships dynamically can adjust
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their passage considering the influence of other ships movement. No more VHF calls
will be necessary between ships
Secondly, routes can be transmitted not only between ships but also with means of
satellites to any kind of land stations and service providers or databases. The technical
solution of transmitting the Voyage plan ashore opened up some new possibilities to
further elaborate the Voyage Plan outside the ship.
Optimising the voyage plan can now be done in real time by immediate connection to
many different service or database providers. This allows the OOW to continuously
optimise the route, not only geospatially but also and even more important in time axis
which will give a JIT (just in time) arrival, saving fuel and emissions.
The flow of information will not only stream from the shore to the ship but equally
important is the opposite flow direction. By creating a Sea SWIM and maritime cloud
infrastructure, all stakeholders involved will have access to all relevant data giving them
the necessary information to adjust their own operations and processes, which in return
can affect the ships dynamic voyage management. The process of DVM is a
continuously and iterative process allowing all key players adding and adjusting data
which all can benefit from and this is the final target concept for DVM.
9.4.2

Impact on Stakeholders

Main actors/stakeholders and roles in the concept:
· Captain/OOW is the major player of Dynamic Voyage Management.
o

Their role is the master planner of the DVP.

o

The operational service of Route exchange gives results in common
situational awareness and thus the risks for accidents can be
mitigated.

o

The operational service of external route validation will be a second
and updated double check of voyage plans, reducing errors,
misunderstandings incorrect information etc. and thus the risks for mal
navigating can be mitigated

o

The operational service of Route monitoring will provide external
assistance, to check that the ship is actually following its planned
voyage, in a variety of forms, thus reducing risks for accidents and
mal navigation

o

The operational service of Route optimisation, and in confined waters
(TSS) will provide the best and optimal voyage plan available and
thus reducing emissions and fuel consumption by shorter distance
and JIT adjustment to final WP with less costs and improved planning
horizon.

o

The operational service of Route exchange eliminate or reduces the
necessity to report ship status repetitively to different shore-side
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actors along the route thus reducing the administrative and reporting
burden, giving OOW more focus on navigation or other tasks.
· Ship owner and ship operator
o

Their role is the operation of SVM and requires continuous feedback
from the DVM to plan the on-going commercial/strategic part of the
actual voyage and the next SVP and contracts to come after actual
DVM has ended.

o

As owner or operator of the ship all benefits as for the Captain is
applicable likewise

· Service providers of optimising tools
o

Their role is to provide different optimising tools either free of charge
or by subscription or other payable services.

o

The operational service of Route exchange will give a fast and
accurate way to exchange voyage plan information thus reducing time
of operation and increasing effectiveness

o

New service providers can establish on the maritime markets similar
to the app market that have exploded with open data source policies.

· MSI/MSP and equal data base providers, (authorities etc.)
o

Their role is to provide accurate data regarding navigational related
safety information and sensitive areas from an environmental
perspective

o

The operational service of Route optimisation will give those actors an
easier and much more faster way to publish their data hence giving
them OOW the latest data just a click away.

· The necessity for publishing navigational books, pilot books, weather charts,
oceanographic maps, all kinds of data sheets/maps or transmitting info via Navtex,
etc. will come to an end and the effectiveness will increase substantially. New
business models and service providers will probably enter this market when the
critical mass for ROI or revenue will decrease service providers
o

Their role is to provide services regarding latest information of the
weather

o

The operational service of Route Exchange will provide an easier,
faster and more accurate way of transmitting data and more
competitiveness from new actors can be expected

· Charterers
o

Their role is to provide the ship operator with proposals for freight
contracts
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o

The operational service of Route exchange will provide them an
accurate overlook of the whole fleet in a fast and accurate way thus
making the planning much easier and faster

o

Their role today is to provide ships and captains with latest
information and assisting with administration works between ship and
shore side entities and vendors, etc.

o

The operational service of route exchange will reduce their role and
possibly their business concept will change radically when all actors
by themselves can retrieve the information that they need. Ship
Agents are by far the stakeholder that will be most affected in a
negative way by STM

· Agents

· Port and terminals
o

Their role is to harbour the vessels and providing quay and handle
cargo/passengers in or outgoing.

o

The service of route optimising will provide them with latest
information about inbound vessels ETA and thus making it easier for
internal operation providing a better planning horizon, reducing costs
and increasing effectiveness.

o

The operational service of Route optimising will also give them the
possibility to update the OOW/Captain the latest news about
availability in ports in respect of berthing capacity thus giving all
involved parties to adjust the internal operation planning.

The dynamic voyage plan (DVP) is based upon the information given from all actors, the
requirements to complete the contract and the constraints that affect the voyage. The
DVP is expressed in the Route exchange format and consists of all necessary data to
elaborate the streaming data as mentioned above.
The role of the Captain/OOW is the master planner of the data stream, meeting all
demands by taking into considerations all information, needs and constraints, optimise it
and see to that the DVP can be followed in a safe and correct manner following flag,
port and coastal state rules and regulations.
The role of service providers of optimising tools is to deliver their specific product
according to contract and conventions.
The role of ship-owners/operators, charterers, ports and terminals is to dynamically and
in real time provide the captain with relevant data for the DVM and accordingly receive
data from the DVP in order to update their own processes.

MONALISA 2.0 — STM PERFORMANCE TARGET

76

9.5 Sea System Wide Information Management (Sea SWIM)
9.5.1

Operational Performance Target

Sea Traffic Management (STM) is designed to increase efficiency and capacity, improve
safety, minimise negative environmental impact of maritime operations, and to provide
more choices to maritime space users and other stakeholders. The transformation to
STM operations requires capabilities and technologies enabling more efficient
operations, including streamlined data communications. Sea SWIM is designed to
support STM services (operational services, application services, information services,
data
services)
in
facilitating
information
exchanges
and
service
distribution/discoverability/consumption among actors in the Maritime sector. The
concept is to extend Sea SWIM-enabled STM services to ships while providing the
greatest possible amount of flexibility for the maritime industry to realise a wide range of
potential uses.
System-Wide Information Management (Sea SWIM) is an information technology
concept that will operate in the background to provide seamless information to users
who have a valid need for the data. The Sea SWIM concept and infrastructure aims at
providing flexible and secure information exchange platform for sharing STM data and
enabling increased common situational awareness and improved sea traffic
performance. The Sea SWIM infrastructure will support information exchanges between
STM systems by using the principles of a Service Oriented Architecture (SOA).
The Sea SWIM concept will help improve maritime safety and punctuality and to reduce
delays, congestions and administrative burden and their associated costs.
· Maritime safety
Sea SWIM will help improve maritime safety through increased common situational
awareness. It allows more decision makers to access the same information. This will
provide consistent information to different users that support proactive decision-making.
· Improvement of punctuality and reduction of delays and congestion
· Sea SWIM is essential to providing the most efficient use of sea space, optimising
sea traffic around weather, and increasing common situational awareness both at
sea and in ports. Sea SWIM core services will enable systems to request and
receive information when they need it, subscribe for automatic receipt, and publish
information and services as appropriate. These capabilities will facilitate the
sharing of information across different systems and allow sea space users and
controllers to access the most current information affecting their area of
responsibility more efficiently.
· Sea SWIM will improve decision-making and streamline information sharing for
improved planning and execution. These enhancements may result in higher
accuracy and punctuality in major ports. It also may help reduce fuel costs for ship
owners by optimising routes around severe weather or other no-go zones by
providing the latest, dynamic information, including more efficient alternatives.
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· Reduction of costs and reporting burden
· Sea SWIM will reduce infrastructure costs by decreasing the number of unique
interfaces between systems. Sea SWIM will provide the necessary infrastructure
based on open reference architecture and communications network (such as the
Maritime Cloud) as well as means of information exchange and remote (sensory)
data acquisition and interchange (Open Bridge Platform) utilising open source
software and common data formats and interface framework, reducing the
operation and maintenance costs of current interfaces. New systems will interface
with each other via Sea SWIM-compliant interfaces, thereby reducing future data
interface development costs. Ultimately, redundant data sources will no longer be
needed, and associated systems will be decommissioned.
· Furthermore, Sea SWIM is contributing to a net-centric environment by making it
easier for users to share STM information. The benefits of implementing SOA in
the Sea SWIM can be summarised as follows:
o

o

o

o

o

Business and Information Technology (IT) Alignment
§

Systems design is driven by a market forces model (supply
and demand)

§

Systems are grown to evolve with the environment rather than
designed and built as a fixed structure (a city vs. a building)

Adaptability
§

Agility: allow for rapid enhancement of services capability and
rapid technology insertion

§

Flexibility: enable on-demand composition and restructuring of
services to meet business needs

§

Enabled by the use of Open Source and Open Architecture

Interoperability
§

Priority on exposing capability for rapid consumption

§

Create ability
behaviours)

for

unanticipated

utilisation

(emergent

Reuse
§

Maximise utility of the services provided

§

Maximise utilisation of existing services (eliminate/reduce
development)

Scalability
§

Distribution of effort: widely distribute the development of
capability

§

Distribution of value: enable wide access to capability
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Finally, the following table presents some of the main goals reached by the Sea SWIM
implementation and its corresponding KPI that will allow the analysis of its effect.
Table 35. Sea SWIM expected impact on KPA, KPO and KPI

KPA

KPO

KPI

Interoperability

Decreased Integration complexity

Industrial uptake of defined format
(ratio of maritime communication
using SMDEF).

Interoperability

Improved
infrastructure
information sharing

for

Decreased complexity in information
integration between different actors.

Interoperability

Improved
infrastructure
information sharing

for

Number of connected nodes to Sea
SWIM

Interoperability

Increased
transparency

Information

Number of transactions subscribed
using publicised services

Interoperability

Increased
transparency

Information

Number of transactions
publicised services

Security

Increased Information security

Trust from actors to publicise
information through Sea SWIM.

Efficiency

Minimised administrative burden

Amount of double entry in maritime
information systems

using

Source: MONALISA 2.0.

9.5.2

Impact on Stakeholders

As an overarching STM concept, Sea SWIM involves all maritime stakeholders and
enables seamless communication between them.
Prototyping activities that provide opportunities to test tools, products, and processes
prior to system development are crucial to the development of Sea SWIM and in order to
obtain early real life feedback from STM users and stakeholders as well as development
of SOA tool kits, sample Client Code, and Reference Models for testing and customer
use.
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10 Conclusions
The shipping industry will face important challenges in the coming years, such as lack of
predictability, increased costs, poor situational awareness, potential accidents,
environmental hazards, among others as described in sections 5 and 6 of this report.
STM has the potential to move the actors in the maritime transport industry past the
communicative and information and as a result create a significant value as a result.
STM is a concept encompassing all actors, actions, and services assisting maritime
traffic from port to port. STM is a part of the multimodal logistics chain, encompassing
sea and shore-based operations. The STM concept includes concepts for strategic and
dynamic voyage management, flow management, Port CDM, and the service based
communication infrastructure concept Sea SWIM. STM is the concept of sharing and
using all of the data from the maritime space in real time, in order to improve safety,
environmental performance and efficiency in the maritime transport chain.
Once the concept was defined, its own expectations were set, representing the needs
expressed by the maritime community and the stakeholders around Sea Traffic
Management (STM). These expectations are essential to drive management decisions
towards achieving the performance goals that define the STM vision. The performance
goals act as the gear units that drive the STM. Three vision scenarios 2020, 2025 and
2030 have been specified in the framework of the WP2. For each of these milestones, a
set of Performance Target Goals have been proposed such as a reduction in average
waiting time for berthing in ports, a reduction in maritime incidents and accidents and a
reduction in fuel consumption and GHG emissions, among others.
Furthermore, it is extremely important to provide tools for measuring the progress
towards performance targets of the STM. To achieve this, a set of KPIs has been
defined for each of the nine key performance areas (safety, environmental sustainability,
efficiency, security, cost-effectiveness, predictability, capacity, interoperability and
flexibility).
Therefore, monitoring its evolution over the next fifteen years will be essential for
producing an evaluation of the impact of the STM on the maritime industry.
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Appendix A

Sea
Traffic
Scenario

Management

Baseline

Sea Traffic Management (STM) is inserted in a complex environment where seaborne
trade and its business models will be directly impacted by STM implementation. A
detailed overview of the global economic and trade current state is needed to establish a
baseline scenario and future trends that allows the formulation of the STM Vision and
Goals. This section depicts this current situation, focusing on the key areas that STM
aims to improve regarding maritime transport: efficiency, safety and environmental
sustainability.
After Iteration 1 of the MONALISA 2.0 project, STM achieved a first refined definition:
Sea Traffic Management (STM) is a concept encompassing all actors, actions and
systems (infrastructure) assisting maritime transport from port to port. STM is a
part of the multimodal logistic chain, encompassing sea as well as shore-based
operations. STM is a network-based approach for optimal Intermodal Sea
Transport. STM is performed on multiple actor levels, where each engaged actor
co-produces traffic management. These actors contribute to the integrated
performance of the realisation of the Performance Targets of Intermodal Sea
Transport as the shared common object of interest of the ecosystem constituting
Sea Transport. STM puts an emphasis on interoperable and harmonised systems
allowing a ship to operate in a safe and efficient manner from port to port with a
minimal impact on the environment. STM secures sea traffic flow and capacity
optimisation.2
Derived from this definition, it can be stated that STM is the concept of sharing and
using all data from the maritime space in real time, in order to improve safety,
environmental impact and operational efficiency of the maritime transport chain.
Finally, a second refined definition has been provided as a result of the different
iterations conducted during the project:
Sea Traffic Management (STM) is a concept encompassing all actors, actions, and
services assisting maritime traffic from port to port. STM is a part of the
multimodal logistics chain, encompassing sea as well as shore-based operations.
The STM concept includes concepts for strategic and dynamic voyage
management, flow management, port collaborative decision making, and the
service based communication infrastructure concept Sea SWIM. STM is serviceoriented approach to secure sharing and enhanced use of data from the maritime
space in real time, in order to improve safety, environmental performance and
efficiency in the maritime transport chain.

2

MONALISA 2.0 (2014) Sea Traffic Management in MONALISA 2.0, Preliminary findings #02,
MONALISA 2.0
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In the following sections, a multi-perspective baseline scenario approach is provided.
The Review of Maritime Transport Report 2015, published by the United Nations
Conference on Trade and Development (UNCTAD) is a key reference used in this
section.

A.1 Business-Efficiency Baseline
A.1.1 Global Economic Situation
Global GDP increased by 2.5% in 2014, up from 2.4% in 2013. Although positive, this
growth remains below the pre-crisis levels with almost all economies having shifted to a
lower growth path. Growth in the advanced economies accelerated to 1.6%, while GDP
in both the developing economies and the economies in transition expanded at the
slower rates of 4.5% and 0.9%, respectively. The emerging recovery in the advanced
economies was uneven, led by accelerated growth in the United States (2.4%) and the
United Kingdom (3.0%) and a fragile recovery in the European Union (1.3%).
Meanwhile, GDP growth in Japan came to a standstill due, among other factors, to the
2014 consumption tax increase and the fading away of the effect of the fiscal and
monetary stimulus introduced in 2013.
Gross domestic product growth in the transition economies was constrained by weak
exports and external financing constraints as well as the uncertainty caused by the
geopolitical conflicts in the region. Although developing countries remained the engine of
growth, contributing three quarters of global expansion in 2014 (International Monetary
Fund, 2015), slower GDP growth reflects, in particular, weaker expansion in developing
America and a slowdown in China. Elsewhere, the economies of the least developed
countries (LDCs) continued to expand at a rapid rate (5.3%).
China continued to grow at the relatively robust rate of 7.4%. However, this rate is much
below the average growth of 10% achieved years earlier and reflects, to a large extent,
the slowdown in the industrial production. Growth in industrial production averaged 8.0%
in 2014, down from 14.0% in 2011 and 10% in 2012 and 2013 (Dry Bulk Trade Outlook,
2015a). Meanwhile, GDP in India expanded by 7.1% and is expected to grow at a faster
rate in 2015.
Looking forward, global economic growth is projected to moderate in 2015 supported
mainly by growth in the advanced economies and relatively strong growth in Asia.
Growth in developing countries as a group is expected to decelerate due to factors such
as the low oil price levels and their impact on oil exporting countries, persistent political
uncertainties, concerning developments involving the European Union and Greece, and
a continued rebalancing of China’s economy.
In sum, the world economy has embarked on a slow moving global recovery. On
balance, GDP growth is expected to continue to moderate in 2015 with the outlook
remaining subject to many downside risks, including a global demand and merchandise
trade that undershoot expectations, the different economic outlooks for net oil
consumers and producers, political shocks and geopolitical tensions, a potential faster
slowdown in large developing economies, as well as uncertainty about the pace of the
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slowdown in China and related implications for the world economy, trade and seaborne
shipments.

A.1.2 World Seaborne Trade
Although the responsiveness of trade to GDP growth may have moderated over recent
years, demand for maritime transport services volumes continue to be shaped by global
economic growth and the need to carry merchandise trade. Preliminary estimates
indicate that the volume of world seaborne shipments expanded by 3.4% in 2014, that
is, at the same rate as in 2013. Additions to volumes exceeded 300 million tons, taking
the total to 9.84 billion, or around four fifths of total world merchandise trade. Dry cargo
was estimated to have accounted for over two thirds of the total, while the share of
tanker trade, including crude oil, petroleum products and gas was estimated to have
slightly declined from nearly 30% in 2013 to 28.7% in 2014.
Dry cargo shipments increased by 5%, while tanker trade contracted by 1.6%. Within dry
cargo, dry bulk trade, including the five major bulk commodities (iron ore, coal, grain,
bauxite/alumina and phosphate rock) as well as the minor bulk commodities (agribulks,
metals and minerals, and manufactures) is estimated to have increased by 5%, taking
the total to 4.55 billion tons. Although growth in coal trade is estimated to have
decelerated significantly to 2.8% as compared with over 12% in 2012 and 5% in 2013,
dry bulk shipments continued to be supported by the rapid expansion of global iron ore
volumes.
“Other dry cargo” (general cargo, break bulk and containerized) accounted for 35.2% of
all dry cargo shipments and is estimated to have increased by 4.9% to reach 2.47 billion
tons. Containerized trade, which accounted for about two thirds of “other dry cargo”, was
estimated to have increased by a strong 5.6%, taking the total to 1.63 billion tons. In
2014, the performance of tanker trade weakened as compared with the previous year.
The structure of world seaborne trade is presented in the next figure.
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Figure 28. Structure of International Seaborne Trade

Source: World Maritime Review 2015, UNCTAD

Developing countries continued to contribute larger shares to international seaborne
trade. Their contribution in terms of global goods loaded was estimated at 60%, while
their import demand as measured by the volume of goods unloaded reached 61%.
Behind the headline figures however, the individual contributions vary by regions and
type of cargo, reflecting among other factors, differences in countries’ economic
structures, composition of trade, urbanization and level of development, as well as levels
of integration into global trading networks and supply chains. Over the past decade,
developing countries have incrementally shifted patterns of trade. Since the 1970s, the
distribution between the goods loaded and unloaded has changed significantly. Over the
years developing countries have become major importers and exporters and a driving
force underpinning seaborne trade flows and demand for maritime transport services.
In addition to being potentially beneficial to shippers and trade generally, it may be
argued that lower bunker fuel costs can further shape the global shipping networks and
enhance market access and connectivity by making, for example, additional port calls on
existing services more cost-effective.
Some observers have commented that a lower price and cost environment could
potentially undermine the competitiveness of energy-efficient ships and “eco-ship”
designs and equipment (Ship & Bunker, 2014a). Others have argued that the benefits
generated from slow steaming, a major cost-cutting measure implemented since
2008/2009, could be eroded as ships resume sailing at faster speeds (Journal of
Commerce, 2014).
While uncertainty about the future of slow steaming remains, so far it would appear that
average operating speeds have not increased, owing probably to the slower design
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speed of eco-ships and the risk for profitability. Faster speeds are likely to liberate
excess capacity back into some shipping markets and therefore undermine the
fundamentals of the market and the profitability (Lloyd’s List, 2015a).
A related development that affects the shipping industry is the coming into force on 1
January 2015 of the requirement under the International Convention for the Prevention
of Pollution from Ships, 1973, as modified by the Protocol of 1978 (MARPOL) annex VI
(Regulations for the Prevention of Air Pollution from Ships), specifically under regulation
14, which covers emissions of sulphur oxides (SOX) and particulate matter from ships.
The ECAs were established under MARPOL annex VI for SOX and include the Baltic
Sea area, the North Sea area, the North American Atlantic area, and the United States
Caribbean Sea area.
Ships trading in ECAs are required to use fuel oil with a sulphur content of no more than
0.10% from 1 January 2015. The previous limit was 1.00%. The current limit applied in
waters other than ECAs is 3.50% and is set to drop to 0.50% on and after 1 January
2020; however, the coming into force of this latter limit is subject to a review to be
completed by 2018 regarding the availability of the required fuel oil (IMO, 2015).
Although ship operators were concerned about the cost of using more expensive lower
sulphur fuels, the lower oil price environment has helped offset the price premium, with
the cost of cleaner fuel remaining reasonable given the general lower oil prices and
bunker fuel costs (Barnard, 2015).
The ton–mile unit offers a more accurate measure of demand for shipping services and
tonnage as it takes into account distance, which determines ships’ transportation
capacity over time. In 2014, growth in ton–miles performed by maritime transportation
was estimated to have increased by 4.4%, up from 3.1% in 2013 (Clarksons Research,
2015b). Dry bulk commodities, namely iron ore, coal, grain, bauxite and alumina,
phosphate rock and minor bulks accounted for nearly half of the total 52.57 estimated
billion ton—miles performed in 2014. The ton—miles of the dry bulks expanded at a firm
rate (6.4% for major dry bulk commodities and 5.2% for minor bulks). Ton-miles
generated by containerized trade were estimated to have increased by 5.4% (Clarksons
Research, 2015b), driven by the recovery on the peak legs of the Asia–Europe and
trans-Pacific trade routes as well as the continued rise in the longer haul North–South
trade volumes.
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Figure 29. World Seaborne Trade in Cargo ton-miles by Cargo Type (2000-2015)

Source: World Maritime Review 2015, UNCTAD

In 2014, crude oil imports into the United States declined by nearly 12% to reach 4.5
million barrels per day, while imports into China increased by 9.8% (5.6 million barrels
per day) (Clarksons Research, 2015c) in tandem with its growing refinery capacity,
strategic petroleum reserves requirements as well as the supporting effect of lower oil
prices.
Liquefied natural gas (LNG) increased its share of global gas trade carried by sea in
2014. Volumes increased by 2.5%, taking the total to 333.3 billion cubic metres. Growth
was driven by higher import demand in China, India, the United Kingdom, Brazil and
Mexico. Japan, the largest world importer, increased imports by 1.4%.
In 2014, global containerized trade was estimated to have increased by 5.3% and
reached 171 million TEUs. Global growth was boosted by the recovery on the head haul
journeys of the major East–West transpacific and Asia–Europe trade lanes.
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A.1.3 World Merchant Fleet Evolution
Responding to the growth in demand, the world fleet grew by 3.5% during the 12 months
to 1 January 2015, the lowest annual growth rate in over a decade. In total, at the
beginning of the year, the world’s commercial fleet consisted of 89,464 vessels, with a
total tonnage of 1.75 billion dwt. The new tonnage added to the global fleet continued to
decline in comparison with previous years in absolute terms. At the same time, the
overall growth rate of tonnage was still above that of global GDP and trade growth, and
even slightly higher than that of the growth of seaborne trade.
The greatest and expanding share in the global fleet are dry bulk carriers, which by the
beginning of 2015 had reached a share of 43.5% of total capacity; the result of a 4.4%
growth rate between 2014 and 2015 and even higher expansion in the years 2010–
2013. Despite the continued economic crisis, the container ship fleet increased by 5.2%
in the same period and thus stands in contrast to the slowdown in global economic
growth. A further increase in the rate of containerization may to some extent lead to
growing demand for container-carrying capacity, yet overall during recent years demand
has grown less than supply, leading to a situation of continued oversupply in the
container shipping market, resulting in continued downward pressure on container
freight rates.
The growth in the offshore and gas tanker segment surpassed all other vessel types and
reflects the expansion of trade in gas and new offshore exploration projects. This
development contrasts the slow growth in oil carriers, 1.4%. The ferries and passenger
ship fleet expanded by 4.8%, indicating positive expectations about demand in the
cruise industry. The overall positive development in the market segment of other types
also indicates the further specialization of the global fleet.
Figure 30.Vessel Types of the World Fleet by Year of Building

Source: World Maritime Review 2015, UNCTAD
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A.1.4 Maritime Transport Costs
Policymakers and shippers have an interest in understanding the determinants of
international maritime transport costs. Maritime transport handles over 80% of the
volume of global trade (and about 90% of developing countries’ volume of international
trade is seaborne) and knowing the reasons for differences in what a trader pays for the
international transport of merchandise goods can help identify possible areas for
intervention by policymakers. Extensive recent research has helped identify the main
determinants of freight costs (see Cullinane et al., 2012; ECLAC, 2002; Sourdin and
Pomfret, 2012; and Wilmsmeier, 2014; and the literature reviewed therein). The
following figure summarises seven groups of determinants.

Figure 31. Determinants of Maritime Transport Costs

Source: World Maritime Review 2015, UNCTAD

Trade and Transport Facilitation. Reducing waiting times in seaports for ships and
their cargo has a direct bearing on trade costs. First, from the shippers’ perspective, it
implies lower costs associated with the holding of inventory route to the final destination.
It has been estimated that each additional day cargo spends in transit is equivalent to an
ad valorem tariff of 0.6 to 2.1% (Hummels and Schaur, 2013). Second, waiting times
also imply costs to the carrier, which will ultimately have to be passed on to the client
through higher freight charges. Wilmsmeier et al. (2006) estimated that a 10% reduction
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of the time it takes to clear customs implies a reduction of the maritime freight of about
0.5%.
Ship Operating Costs. Technological advances have led to a continuous reduction in
vessel operating costs over the decades. Improved fuel efficiency, economies of scale,
and automation in port operations all help to reduce environmental and financial costs.
However, the drive to invest in lower operating costs may have some negative
repercussion on freight rates. For example, as carriers invest in larger and more energy
efficient vessels in the current market situation – to achieve economies of scale or to
improve fuel efficiency – they inadvertently also contribute to a further oversupply of
capacity. While the individual carrier may benefit from cost savings from deploying
bigger vessels, all carriers bear the burden of the resulting oversupply and lower freight
levels – to the benefit of importers and exporters.
Competition and market regulation. Price-setting in transport and logistics markets
significantly depends on the level of effective competition. Competition in the transport
markets depends on the size of the market and effective market regulation. Any
impediment to free competition and the potential existence of collusive behaviour,
atomization and monopolies will have impacts on price structures.
Historically, shipping lines have tried to concentrate activities in accordance with other
market players at certain points, as they are aware of the benefits of economies of
agglomeration and scope. This has given room for the development of hub-and-spoke
strategies and share capacity, in which the hubs are nodes for high-volume services to
interchange cargoes and to transfer cargo to secondary routes. The different strategies
of shipping lines, the balance of power between shipping lines, shippers and ports, and
constraints related to inland transportation can impact on the evolution and
characteristics of and competition in maritime shipping networks. Moreover, strategic
alliances between the port and the shipping industry, which have both been driven by
strong concentration processes and vertical integration at global level, have a profound
influence on maritime network structure and also on the degree of integration of a region
in the global maritime transport network.
Port characteristics and infrastructures. Port performance is essential for the
efficiency and effectiveness of the maritime network. Port infrastructure endowment can
be described by variables such as number of cranes, maximum draught and storage
area at origin and destination ports. The interaction of these variables is decisive.
Factors influencing productivity are physical, institutional and organisational. Physical
limiting factors include the area, shape and layout of the terminal, the amount and type
of equipment available, and the type and characteristics of the vessels using the
terminal. Lack of cranes, insufficient land, oddly shaped container yards, inadequate
berthage, inadequate gate facilities, and difficult road access are all physical limiting
factors.
Productivity must be considered in a system perspective for it to be of maximum value to
industry. This is important from a policy perspective, thus emphasizing the need for comodality and multimodal visions in policy recommendations and guidance. All players
should have an awareness of the entire system and be wary of becoming its weak link.
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A.1.5 Port Infrastructures
Globally, there are a number of major developments under way that will have a direct
impact on shipping and ports. For instance, construction of a second Suez Canal
alongside the existing Suez Canal began in 2014 and continued into 2015. Traffic
through the canal is expected to increase from an average of 49 ships per day to 97.
Both transit times and waiting times will be reduced. For example, transit times will be
shortened from 11 to 18 hours for the southbound convoy and the waiting time for
vessels reduced from the present 8–11 hours to 3 hours.
The New Suez Canal project is part of a major fiscal stimulus package meant to regain
pre-2011 economic growth rates of around 7% per year. The development programme
includes the creation of an industrial hub in adjacent areas, the development of five new
seaports, a technology valley, and a centre for supplies and logistics. The project will
cost an estimated $8.4 billion and is expected to more than double the canal’s current
annual revenue of $5 billion to $13 billion by 2023.
The impact of the expansion of the Suez Canal on ports in the region is also likely to
include an increase in the number of ships calling at the ports. In contrast, the Panama
Canal expansion project is likely to be a game changer for regional ports as its
expansion will allow for bigger vessels to transit. Bigger vessels mean more cargo,
which means more revenue, but also increased adaption costs. Elsewhere, construction
on the Nicaragua Canal has reportedly been delayed.
A proposal to develop a canal through the isthmus of Thailand (Kra Canal) is also
currently seeing another revival, having first been postulated 350 years ago. However,
the proposal has not been officially confirmed (Channel News Asia, 2015). The cost of
building the canal is estimated at $28 billion and, while it is technically feasible, the
economic benefits have always remained uncertain as the time saving – an estimated
three days (depending on speed) – is not as significant as 10 days for the Panama
Canal and 20 days for the Suez Canal. In an era of economic uncertainty, vessel
oversupply and the industry’s response to slow-steam vessels, time saving is not the
priority it once was. The cost to the environment and possible social tensions that may
arise with any physical splitting of a country provide many reasons for careful analysis
beyond mere economics.
Container port throughput is measured by the number of TEUs that are handled. One
FEU represents two TEU moves and the repositioning of containers to reach those
stacked underneath/on top of others can also constitute a move. It was observed that
the number of full containers transported globally by sea in 2014 was estimated at 182
million, and yet the estimated port throughput is more than two and a half times that
number, signifying that a lot of repositioning of empty containers occurs. The volumes
reported in this chapter mainly relate to containerized cargo, which in turn represents
more than half the value of all international seaborne trade and around one sixth of its
volume. Container ports are multiple-user ports, that is, no one cargo owner has a
monopoly of trade.
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Shipping lines may have dedicated terminals at which only they can call, but the cargo
still has multiple owners. Other ports/terminals, for example for dry bulk and liquids, tend
to be owned/operated by a single company that also owns the cargo. This is particularly
so with commodity trade, where a large conglomerate may own an extraction mine, the
railway, a processing plant and port facilities.
The consequence of this is that operational data on bulk ports tend to be confidential
and more difficult to ascertain. In addition, information on the volume and
origin/destination of a particular commodity can affect its price in global markets as
traders anticipate supply/demand levels, and thus industry practice tends to be selective
in the information it releases to the public domain. Hence, this chapter mainly deals with
container trade.
The following table shows the world’s 20 leading container ports for the period 2012–
2014. The top 20 container ports accounted for approximately 45.7% of world container
port throughput in 2014. These ports showed a 4.5% increase in throughput compared
to 2013, the same as the estimated increase for 2013. The list includes 16 ports from
developing economies, all of which are in Asia; the remaining four ports are from
developed countries, three of which are located in Europe and one in North America. All
of the top 10 ports continue to be located in Asia, signifying the importance of the region
as a manufacturing hub.
Figure 32. Top 20 Container Terminals and their Throughput (2012-2014 and % Change)

Source: World Maritime Review 2015, UNCTAD
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The performance of ports and terminals can significantly affect a country’s trade
competitiveness. One chief economist even cited port congestion as the new barrier to
international trade (van Marle, 2015). There are many determinants to port/terminal
performance – for example, labour relations, number and type of cargo handling
equipment, quality of backhaul area, port access channel, land-side access, customs
efficiency, and the like.
These specific operational indicators are generally more useful to port operators and do
not include non-tangible assessments (for example, users’ perceptions, service quality,
innovation levels, and the like) that port customers may find more beneficial (Cetin,
2015). Terminal operators rarely publish their performance ratings, but are sometimes
obliged to do so due to publicity, for example Malaysia’s Westports “set a new world
record for container terminal productivity, notching an impressive 793 moves in one hour
over the CSCL [China Shipping Container Lines] Le Havre (9,572 TEU vessel) with the
deployment of nine twin-lift cranes” (Westports, 2015). Ports and terminals rarely publish
data on their performance that allow shippers to make informed choices or policymakers
to identify best practices. While there may be many reasons for this, such as no
statutory requirement or limited readership, the strongest reason is likely to be the
unnecessary scrutiny it would generate without any immediate return.
In an age where many companies’ chief executive officers have limited time in their
positions and short reporting periods the situation is unlikely to change. However,
international pressure, for instance in the area of sustainability reporting, may help to
change this situation. Until then it tends to be the customers who report on the
performances of their service providers. For instance, Drewry Shipping Consultants has
launched its Drewry Benchmarking Club. The club is limited to importers and exporters
(that is, buyers of shipping services) and excludes providers of shipping services
(carriers) and intermediaries/ brokers (forwarders/non-vessel operating common
carriers). While it aims to benchmark ports and routes, its primary focus seems to be on
freight costs. The JOC recently produced its port productivity rankings, which examine
loading/unloading data from 17 carriers at over 500 ports worldwide. From these two
initiatives it is clear that it is the ports’ customers (that is, shippers and carriers) who are
sharing information for their mutual benefit about the ports’ performance. Ports may be
forced to publish their own data should they not agree with how their customers are
assessing them.
According to one study, the largest liner shipping company, Maersk Line, makes around
31,000 port calls, with 1,500–1,800 moves per call, and spends some 19% of its total
costs on ship fuel. A 7% reduction in port stay during a 13–18-hour call would allow the
company to steam slower once a vessel leaves port and reduce fuel consumption by
around $120 million per year (van Marle, 2015). The reduction in a ship’s time in port
primarily depends on the performance of the port in fulfilling its functions.
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A.2 Safety Baseline
The sea has always been a potentially hazardous and dangerous working environment.
Yet, ship operators today have new factors and new pressures to contend with. The
structure of the global marketplace requires that goods and materials be delivered not
only to the geographical location where they are required but also within a very precise
timeframe. Today, goods in transit are carefully factored-in to the supply chain and, as a
result, the transportation industry – which embraces both shipping and ports – has
become a key component of a manufacturing sector which sets its store by providing a
complete ―door-to-door service.
As a consequence, safety and efficiency have now, more than ever before, become two
sides of the same coin: accidents are not only undesirable outcomes in themselves; they
also have a negative impact on the supply chain that is at the heart of the global
economy. Seen in this light, IMO‘s responsibility to ensure the highest practicable,
globally acceptable, standards that will improve maritime safety and security and, at the
same time, help prevent marine pollution takes on a new dimension.
Shipping in the 21st century is the safest and most environmentally benign form of
commercial transport. Commitment to safety has long pervaded virtually all deep sea
shipping operations and shipping was amongst the very first industries to adopt widely
implemented international safety standards.
The main reference used in this document for providing a baseline in maritime safety is
the Annual Overview of Marine Casualties and Incidents 2014, published by the
European Maritime Safety Agency (EMSA). The following tables show the main relevant
accidents and incidents that have taken place in the period 2011-2013.

Table 36. Overview on Safety Key Figures. Year 2013

Indicator

2013

Accidents

2550

Ships lost

54

Very serious
accidents

81

Persons injured

754

Fatalities

74

Ships involved

2872

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

The evolution of the total number of occurrences reported clearly demonstrates an
improvement in the reporting by EU Member States. Under-reporting of occurrences
exists (about 30%), mainly due the progressive take-up of reporting in EMCIP and the
difficulties met by some EU Member States in the implementation of the Directive.
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Table 37. Number of Fatalities per Year (2011-2013)

Indicator

2011

2012

2013

Lives lost

62

92

74

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

Figure 33. Number of Fatalities per Year (2011-2013)

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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Table 38. Number of Casualty Events per Year (2011-2013)

Indicator

2011

2012

Capsizing/Listing

2013

STM Target Concept Impact

12

None

Collision

191

258

258

Yes

Contact

113

257

371

Yes

Damage to ship or
equipment

200

None

Fire/Explosion

164

None

Flooding/Foundering

52

None

318

Yes

Hull failure

365

None

Loss of control

370

None

Grounding/stranding

179

229

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

According to EMSA, loss of control is the most frequent event (27% of the total number
of casualties with a ship), followed by collisions, contacts and groundings (an average of
18% for each of those events).
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Figure 34. Number of Casualty Events per Year (2011-2013)

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
Table 39. Number of Occurrences per Voyage Segment (2013)

Indicator

2013

STM Target Concept Impact

747

None

Occurrence when at arrival

1329

Enhanced
monitoring
and
assistance, route exchange

Occurrence when at departure

547

Occurrence when at mid-water

1728

Occurrence when at transit

933

Other voyage segment

532

Occurrence
alongside

when

anchored

or

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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navigational

Table 40. Number of Occurrences per Voyage Type (2013)

Indicator

2013

International voyage

1870

Short international voyage

383

Coastal voyage

1079

Internal water voyage

417

Other voyage

2067
Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

Table 41. Number of Occurrences per Location (2013)

Indicator

2013

At open sea

1030

At coastal waters (<=12nm)

1481

At internal waters

3030

At other location

275

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

Figure 35. Number of Fatalities by Ship Category

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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Figure 36. Geographical Distribution of Worldwide Reported Maritime Accidents 2013

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

In the previous and following figures, red circles indicate more than 100 accidents in the
geographical area. Orange circles indicate from 10 to 99 accidents in the geographical
area. Finally, green circles indicates 1 to 9 accidents in the geographical area.
Figure 37. Geographical Distribution of European Reported Maritime Accidents 2013

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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Figure 38. Accidents Distribution in Atlantic Coast, North Sea, English Channel and Baltic Sea

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)

Figure 39. Accidents Distribution in the Mediterranean and Black Seas

Source: Annual Overview of Marine Casualties and Incidents 2014 (EMSA)
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A.3 Environmental Sustainability Baseline
The year 2015 is a milestone for sustainable development. With the international
community currently elaborating a post-2015 development agenda, there is a renewed
opportunity to strengthen the international commitment to sustainable development and
consider how best to mainstream sustainability principles across all economic sectors,
including maritime transport.
With over 80% of world merchandise trade being carried by sea, maritime transport
remains the backbone of international trade and globalisation. Equally, the sector is a
key enabling factor for other sectors and economic activities such as marine equipment
manufacturing, maritime auxiliary services (for example, insurance, banking, brokering,
classification and consultancy), fisheries, tourism and the offshore energy sector, as well
as other marine-based industries such as shipbuilding and ship demolition.
Efforts to improve the energy-related, environmental and social performance of the
maritime transport sector are largely driven by regulation, including in particular rules
adopted under the auspices of IMO. Sustainability and resilience-motivated regulations
span a broad range of issues and include safety (accidents), security (regulatory
measures and piracy), marine pollution (for example, oil spills, ballast water, garbage
and ship paint), labour conditions (seafarer rights and working conditions), air pollution
(SOX) and nitrogen oxides (NOX)), as well as GHG emissions.
In addition to raising transport costs and acting as a barrier to trade, heavy reliance on
oil for propulsion undermines resource conservation objectives and leads to
environmental deterioration through air and marine pollution and carbon emissions. In
2012, carbon dioxide (CO2) emissions from international shipping were estimated at
2.2% of global CO2 emissions (IMO, 2014a).
While the contribution of international shipping to global carbon emissions may be
relatively low when assessed per unit of cargo and distance travelled, these emissions
are, however, likely to grow if left unchecked. Forecast scenarios for the medium term
suggest that international shipping carbon emissions could increase 50–250% by 2050,
depending on economic growth and global energy demand. Equally, international
freight, including maritime transport, is projected to more than quadruple by 2050, with
associated CO2 emissions generated by all modes engaged in the international trade
between 2010 and 2050 growing by a factor of 3.9 (International Transport
Forum/OECD, 2015).
In this context, locking in fossil fuels and related technologies in freight transport,
including maritime transport, will perpetuate unsustainable transport patterns. Breaking
away from fossil fuel-intensive maritime transport systems and shifting towards greater
sustainability and resilience, including through tailored and targeted policies, regulations,
incentives and programmes, is an imperative for freight transport, including maritime.
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Relevant strategies for the freight transport sector include, for example: promoting, when
feasible and as applicable, a modal shift towards more environmentally and less energyintensive modes (maritime, short-sea shipping, waterways and rail); shifting to lowercarbon fuels; promoting infrastructure maintenance and management; rethinking supplychain designs, including the location of production sites; reshaping transport architecture
and networks and rerouting trade to ensure the most energy-efficient and less carbonemitting trajectories; improving cooperation and stakeholder networking; promoting trade
facilitation measures that reduce border delays and inefficiencies; making greater use of
information and communications technologies as well as intelligent transport systems;
and promoting energy-efficient transport technologies.
New regulations require that the shipping industry invest in environmental technologies,
covering issues such as emissions, waste and/or ballast water treatment. Some of the
investments are not only beneficial for the environment, but may lead to longer term cost
savings, for example thanks to increased fuel efficiency.
Emissions from maritime transport are of increasing concern. More stringent measures
have been adopted by IMO in relation to SOX and NOx. As regards SOX, there exist new
global limits, as well as more stringent limits in ECAs in Europe and North America. As
regards technologies, there are three main methods of compliance with the SO X
regulations. These are (a) low sulphur fuels such as marine gas oil; (b) scrubber
technology for the after-treatment of exhaust gas that uses seawater to wash out SO X;
(c) alternative fuels, notably LNG, and potentially also biofuels and methanol.
The solution an owner chooses for will depend on a range of factors, including the
amount of time spent in ECAs, the ship’s fuel consumption and its age. Scrubber
systems reportedly cost in the range of $2 million–$4 million per vessel (Clarksons
Research, 2014b) and it is expected that the majority of ship-owners will switch to
marine gas oil in the short term. Only for ships operating mostly in ECAs will scrubbers
become more economic, as they enable the use of standard heavy fuel oil, which is
cheaper than low sulphur fuel alternatives. Data on vessel that are under construction
suggests that the majority of ships will meet new limits for ECAs by switching to low
sulphur fuels such as marine gas oil in the short term.
A small share of the existing fleet and the order book is reported to have scrubbers
installed. In particular, ships that spend a lot of time in ECAs find the installation of
scrubbers convenient. In the longer term, as global SO X limits are further tightened, it
can be expected that more scrubbers will be installed rather than opting for the shortterm solution of using marine gas oil (Clarksons Research, 2014b). Using LNG as fuel is
another option to reduce emissions. In March 2015, only 178 ships were LNG fuelled or
capable of running on LNG, most of which were LNG carriers themselves (Clarksons
Research, 2015a). Nevertheless, the share of tonnage using LNG as fuel is increasing,
and as regulations on emissions become more stringent, this growth can be expected to
continue in the longer term. The use of LNG as fuel will also depend on the installation
of the corresponding bunkering infrastructure. Currently, the infrastructure is lacking,
with only sparse coverage of LNG fuelling stations, mostly located in Northern Europe
(Morgan Stanley, 2013).
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A.4 Institutional Baseline
STM as a European maritime traffic management concept in a first stage, and as a
global instrument for the international maritime transport industry, should be aligned with
the main maritime policy guidelines established by international associations and
European competent authorities. In this manner, a review of the main priorities for the
next coming years from the International Maritime Organisation (IMO) and the Integrated
Maritime Policy established by the European Commission.

A.4.1 International Maritime Organisation Vision and Strategy
STM is fully aligned with the main strategies and objectives of the International Maritime
Organisation in relation with the three STM pillars: Safety, Environmental Sustainability
and Efficiency.
Reduce the amount of Greenhouse Gas (GHG) and pollutant emissions generated by
the shipping industry
Although air pollution from ships does not have the same direct cause and effect
associated with, for example, an oil spill incident, it causes a cumulative effect that
contributes to the overall air quality problems encountered by populations in many
areas, and also affects the natural environment, such as the formation of acid rain.
MARPOL Annex VI, first adopted in 1997, limits the main air pollutants contained in
ships exhaust gas, including Sulphur oxides (SOX) and nitrous oxides (NOx), and
prohibits deliberate emissions of Ozone depleting substances.
Following the entry into force of MARPOL Annex VI on 19 May 2005, the Marine
Environment Protection Committee (MEPC), at its 53rd session (July 2005), agreed to
revise MARPOL Annex VI with the aim of significantly strengthening the emission limits
in light of technological improvements and implementation experience. As a result of
three years examination, the MEPC 58 (October 2008) adopted the revised MARPOL
Annex VI and the associated NOx Technical Code 2008, which entered into force on 1
July 2010.
The main changes to MARPOL Annex VI are a progressive reduction in global
emissions of SOx, NOx and particulate matter and the introduction of emission control
areas (ECAs) to further reduce emissions of those air pollutants in designated sea
areas. Under the revised MARPOL Annex VI, the global Sulphur cap is reduced initially
to 3.5% (from the current 4.5%), effective from 1 January 2012; then progressively to 0.5
%, effective from 1 January 2020, subject to a feasibility review to be completed no later
than 2018. The limits applicable in ECAs for SOx and particulate matter were reduced to
1%, beginning on 1 July 2010 (from the original 1.5%); being further reduced to 0.1%,
effective from 1 January 2015. Progressive reductions in NOx emissions from marine
diesel engines installed on ships are also included, with a “Tier II” emission limit for
engines installed on or after 1 January 2011; then with a more stringent "Tier III"
emission limit for engines installed on or after 1 January 2016 operating in ECAs. Marine
diesel engines installed on or after 1 January 1990 but prior to 1 January 2000 are
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required to comply with “Tier I” emission limits, if an approved method for that engine
has been certified by a competent authority.

Improve safety on navigation and traffic monitoring
IMO has always paid great attention to the improvement of navigational safety. Since
1959 a whole series of measures have been introduced, in the form of conventions,
recommendations and other instruments. The best known and most important of these
measures are conventions, three of which are particularly relevant to navigation. These
are the International Convention for the Safety of Life at Sea, 1974 (SOLAS); the
Convention on the International Regulations for Preventing Collisions at Sea, 1972
(COLREG); and the International Convention on Standards of Training, Certification and
Watchkeeping for Seafarers, 1978 (STCW).
SOLAS covers various aspects of ship safety, including construction, fire protection, lifesaving appliances, radio-communications, safety of navigation, the carriage of cargoes
and safety measures for high speed crafts. Measures dealing with the safety of
navigation appear in Chapter V. In December 2000, the IMO adopted a revised version
of chapter V, updated it and incorporated new requirements that entered into force in
2002.
Besides Conventions, the IMO has also issued a series of resolutions and codes,
including guidelines on navigation issues and performance standards for ship borne
navigational and radio-communications equipment. Some are simply recommendations though such is their wide acceptance that they effectively mark international policy while others are referred to by relevant Regulations of specific Conventions, thereby
giving them the same weight as the Convention Regulations themselves.
Vessel traffic services (VTS) are shore-side systems, which range from the provision of
simple information messages to ships, such as position of other traffic or meteorological
hazard warnings, to extensive management of traffic within a port or waterway.
Generally, ships entering a VTS area report to the authorities, usually by radio, and may
be tracked by the VTS control centre. Vessel Traffic Services were not specifically
referred to in the International Convention for the Safety of Life at Sea (SOLAS) 1974,
but in June 1997 IMO's Maritime Safety Committee adopted a new regulation to Chapter
V (Safety of Navigation), which set out when VTS can be implemented. A revised
SOLAS chapter V on Safety of Navigation was adopted in December 2000, and entered
into force on 1 July 2002. Regulation 12 Vessel traffic services states:
· Vessel traffic services (VTS) contribute to the safety of life at sea, safety and
efficiency of navigation and protection of the marine environment, adjacent shore
areas, work sites and offshore installations from possible adverse effects of
maritime traffic.
· Contracting Governments undertake to arrange for the establishment of VTS
where, in their opinion, the volume of traffic or the degree of risk justifies such
services.
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· Contracting Governments planning and implementing VTS shall, wherever
possible, follow the guidelines developed by the Organisation. The use of VTS
may only be made mandatory in sea areas within the territorial seas of a coastal
State.
· Contracting Governments shall endeavour to secure the participation in, and
compliance with, the provisions of vessel traffic services by ships entitled to fly
their flag.

Increase safety and security at ports
Port State Control (PSC) is the inspection of foreign ships in national ports to verify that
the condition of the ship and its equipment comply with the requirements of international
regulations and that the ship is manned and operated in compliance with these rules.
Many of the IMO's most important technical conventions contain provisions for ships to
be inspected when they visit foreign ports to ensure that they meet IMO requirements.
These inspections were originally intended to be a back up to flag State implementation,
but experience has shown that they can be extremely effective, especially if organised
on a regional basis. A ship going to a port in one country will normally visit other
countries in the region before embarking on its return voyage and it is to everybody's
advantage if inspections can be closely co-ordinated.
This ensures that as many ships as possible are inspected but at the same time
prevents ships being delayed by unnecessary inspections. The primary responsibility for
ships' standards rests with the flag State - but port State control provides a "safety net"
to catch substandard ships.
IMO has encouraged the establishment of regional port State control organisations and
agreements on port State control - Memoranda of Understanding (MoUs) - have been
signed covering all of the world's oceans: Europe and the north Atlantic (Paris MoU);
Asia and the Pacific (Tokyo MoU); Latin America (Acuerdo de Viña del Mar); Caribbean
(Caribbean MoU); West and Central Africa (Abuja MoU); the Black Sea region (Black
Sea MoU); the Mediterranean (Mediterranean MoU); the Indian Ocean (Indian Ocean
MoU); and the Riyadh MoU.
IMO hosted the Fifth IMO Workshop for PSC MoU/Agreement Secretaries and
Database Managers from 14 to 16 June 2011. The Workshops are funded by the IMO
Technical Co-operation Fund with the aim to provide support to regional port State
control regimes. This is carried out by establishing a platform for co-operation and also
providing a forum for the people involved to meet and exchange ideas and experiences.
They also aim to encourage harmonisation and co-ordination of PSC activities and the
development of practical recommendations that can be forwarded to IMO for further
examination by the Organisation's relevant Committees and Sub-Committees.

A.4.2 Integrated European Maritime Policy
The Integrated Maritime Policy seeks to provide a more coherent approach to maritime
issues, with increased coordination between different policy areas. It focuses on:
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· Issues that do not fall under a single sector-based policy e.g. "blue growth"
(economic growth based on different maritime sectors).
· Issues that require the coordination of different sectors and actors e.g. marine
knowledge.
An integrated European maritime policy is necessary due to the following reasons:
· To take into account the inter-connectedness of industries and human activities
centred on the sea. Whether the issue is shipping and ports, wind energy, marine
research, fishing or tourism, a decision in one area can affect all the others. For
instance, an offshore wind farm may disrupt shipping, which in turn will affect
ports.
· To save time and money by encouraging authorities to share data across policy
fields and to cooperate rather than working separately on different aspects of the
same problem.
· To build up close cooperation between decision-makers in the different sectors at
all levels of government – national maritime authorities, regional and local
authorities, and international authorities, both inside and outside Europe. Many
countries are recognising this need and move towards more structured and
systematic collaboration.
The integrated European maritime policy covers the following areas that are very much
aligned with the objectives of Sea Traffic Management:

Blue Growth
Blue Growth is the long-term strategy to support sustainable growth in the marine and
maritime sectors as a whole. Seas and oceans are drivers for the European economy
and have great potential for innovation and growth. It is the maritime contribution to
achieving the goals of the Europe 2020 strategy for smart, sustainable and inclusive
growth.
The 'blue' economy represents roughly 5.4 million jobs and generates a gross added
value of almost €500 billion a year. However, further growth is possible in a number of
areas that are highlighted within the strategy.

Maritime Spatial Planning
Maritime Spatial Planning involves the planning of when and where human activities
take place at sea to ensure these are as efficient and sustainable as possible. Maritime
spatial planning involves stakeholders in a transparent way in the planning of maritime
activities.
In July 2014, the European Parliament and the Council adopted legislation to create a
common framework for maritime spatial planning in Europe. While each EU country will
be free to plan its own maritime activities, local, regional and national planning in shared
seas would be made more compatible through a set of minimum common requirements.
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Competition for maritime space for renewable energy equipment, aquaculture and other
growth areas has highlighted the need for efficient management to avoid potential
conflict and create synergies between different activities.
The benefits of maritime spatial planning are:
· Reduce conflicts between sectors and create synergies between different
activities.
· Encourage investment by instilling predictability, transparency and clearer rules.
This will help boost the development of renewable energy sources and grids,
establish Marine Protected Areas, and facilitate investment in oil and gas.
· Increase coordination between administrations in each country, through74
· The use of a single instrument to balance the development of a range of maritime
activities. This will be simpler and cheaper.
· Increase cross-border cooperation between EU countries, on cables, pipelines,
shipping lanes, wind installations, etc.
· Protect the environment - through early identification of impact and opportunities
for multiple use of space.

Integrated Maritime Surveillance
Integrated Maritime Surveillance is about providing authorities interested or active in
maritime surveillance with ways to exchange information and data. Sharing data will
make surveillance cheaper and more effective.
Currently, EU and national authorities responsible for different aspects of surveillance –
e.g. border control, safety and security, fisheries control, customs, environment or
defence – collect data separately and often do not share them. As a result, the same
data may be collected more than once. A Common Information Sharing Environment
(CISE) is currently being developed by the European Commission and EU/EEA member
states. It will integrate existing surveillance systems and networks and give all
concerned authorities access to the information they need for their missions at sea.

Sea basin regional strategies
The Baltic Sea, Black Sea, Mediterranean Sea, North Sea, the Atlantic and the Arctic
Ocean – each sea region is unique and merits a tailor-made strategy. The maritime
policy promotes growth and development strategies that exploits the strengths and
addresses the weaknesses of each large sea region in the EU: from the Arctic's climate
change to the Atlantic's renewable energy potential, to problems of sea and ocean
pollution, to maritime safety.

A.5 Societal Baseline
Men and women working in the maritime and port-logistic industry will remain the most
flexible and creative element to direct the performance of the overall STM concept
including the management of threats, errors and unpredictable events. In order to meet
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the challenge of the performance objectives of the future STM concept, the operational
dimension should evolve and benefit from greater support from automation.
It has been identified that the changes in the operation of the future STM concept will
involve a change in the human roles which requires an extensive change in the
management process that integrates human factors, social dialogue and all relevant
aspects of recruitment, training, competence verification, design and implementation.
Continuous social dialogue between management and operational staff at a working
level should be established as one important means in an advanced change and
transition management process to identify and address the social impacts of introduced
changes. A greater awareness and understanding of the social dialogue practices and
processes can be created.

Figure 40. Main Relationships between Society, the Maritime Industry and STM Concept

Source: MONALISA 2.0 inspired by SESAR Programme
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Appendix B

Activity 2 Deliverables

This appendix lists the MONALISA 2.0 Activity 2 deliverables.
· ATM report for MONALISA 2.0, MONALISA 2.0 – D2.0.7, 2015
· Collaboration in the Maritime Transport Ecosystem, MONALISA 2.0 – D2.3.1-12-3,
2015
· Dynamic Voyage Management Concept Description, MONALISA 2.0 – D2.3.1-4.2,
2015.
· Electronic STM Master Plan, MONALISA 2.0 – D2.5.2, http://stmmasterplan.com
· Envisioning Sea Traffic Management 2030, MONALISA 2.0 – D2.3.1-12-4, 2015
· Finding Information in the Maritime Transport Ecosystem, MONALISA 2.0 –
D2.3.1-12-2,
· Flow Management Concept Description, MONALISA 2.0 – D2.3.1-4.3, 2015.
· Formal Safety Assessment Case, MONALISA 2.0 – D2.3.1-11, 2015
· Green Steaming: A Methodology for Estimating Carbon Emissions (2015)
Avoided, Watson, R., H. Holm, and M. Lind, Thirty Sixth International Conference
on Information Systems, Fort Worth
· Performance Assessment Case, MONALISA 2.0 -- D2.3.1-9, 2015
· Port CDM Concept Description, MONALISA 2.0 – D2.3.1-4.4, 2015
· Port CDM Report, MONALISA 2.0 – D2.7.1, 2015
· Sea Traffic Management: A Holistic View, MONALISA 2.0 – D2.3.1-4.0, 2015
· Sea Voyage Costs, MONALISA 2.0 – D2.3.1-3.2, 2015
· STM – The Current situation, MONALISA 2.0 – D2.1.1, 2015
· STM – The Target Concept, MONALISA 2.0 – D2.3.1, 2015
· STM Master Plan, MONALISA 2.0 – D2.5.1, 2015
· STM Performance Framework, MONALISA 2.0 – D2.2.1, 2015
· Strategic Voyage Management Concept Description, MONALISA 2.0 – D2.3.1-4.1,
2015
· Target Business Description, MONALISA 2.0 – D2.3.1-3, 2015
· Target Concept Business Case, MONALISA 2.0 – D2.3.1-2, 2015
· Target Human Aspects Description, MONALISA 2.0 – D2.3.1-7, 2015
· Target Information-Systems and Information-Technology Description, MONALISA
2.0 – D2.3.1-6, 2015
· Target Institutional Description, MONALISA 2.0 – D2.3.1-1, 2015
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· Target Systems Technical and Technology Description, MONALISA 2.0 – D2.3.15, 2015
· Target Transversal Aspects Description, MONALISA 2.0 – D2.3.1-8, 2015
· Understanding the Maritime Transport Ecosystem, MONALISA 2.0 – D2.3.1-12-1
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39 partners from 10 countries
taking maritime transport into the digital age
By designing and demonstrating innovative use of ICT solutions
MONALISA 2.0 will provide the route to improved
SAFETY - ENVIRONMENT - EFFICIENCY

Swedish Maritime Administration ◦ LFV ◦ SSPA ◦ Viktoria Swedish ICT ◦ Transas ◦
Carmenta ◦ Chalmers University of Technology ◦ World Maritime University ◦ The
Swedish Meteorological and Hydrological Institute ◦ Danish Maritime Authority ◦ Danish
Meteorological Institute ◦ GateHouse ◦ Navicon ◦ Novia University of Applied Sciences ◦
DLR ◦ Fraunhofer ◦ Jeppesen ◦ Rheinmetall ◦ Carnival Corp. ◦ Italian Ministry of
Transport ◦ RINA Services ◦ D’Appolonia ◦ Port of Livorno ◦ IB SRL ◦ Martec SPA ◦
Ergoproject ◦ University of Genua ◦ VEMARS ◦ SASEMAR ◦ Ferri Industries ◦ Valencia
Port Authority ◦ Valencia Port Foundation ◦ CIMNE ◦ Corporacion Maritima ◦ Technical
University of Madrid ◦ University of Catalonia ◦ Technical University of Athens ◦
MARSEC-XL ◦ Norwegian Coastal Administration

www.monalisaproject.eu
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