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1

CONTEXT

This document represents an annex to the report of the “European Earth Observation (EO) and
GMES Downstream Services Market Study”, performed under the first Specific Contract of the
Framework Service Contract 89/PP/ENT/2011 – LOT 3 (“Support to GMES related policy measures”).
It contains a high-level summary of key findings of the analysis of the potential market value for
European Earth Observation and GMES1 downstream services for the Water Transport sector.
As highlighted in the main report, the study and sectoral analysis is subject to a set of key
assumptions and enabling factors, reported in the following chapter.

2

KEY ASSUMPTIONS AND ENABLING FACTORS

The study is subject to the following key assumptions:
1. Catalytic effect of free and open data provision2: Copernicus services are expected to
enable and stimulate the downstream sector by freely and openly providing access to basic
pre-processed data and modelling outputs, more cheaply than would be the case if companies
had to undertake such basic processing and modelling themselves. The business case for
Copernicus is that the services improve the efficiency of the downstream sector, allowing the
industry to offer better value for money in products and services to end users.
2. Full and assured continuity of Copernicus: In order for the potential of future markets for
Earth Observation downstream services to be realised, the continued long-term availability of
Copernicus data services is assumed. The investment incentives are crucially tied to both
political and financial commitments at an institutional level. This continuity of services
presupposes the continuity and evolution of Copernicus infrastructure providing the necessary
data. Without continuity, the "raison d'être" of Copernicus is put into question, as users will
only rely on Copernicus if a sustained flow of data is ensured. Without appropriate funding,
existing services will cease their activities.
Furthermore, a set of enabling factors has been identified, on which action and associated
investments are considered necessary for the realisation of downstream market potential. Certain
institutional conditions are necessary to enable and accelerate the market dynamics foreseen in this
study, linked, inter alia, to market development and capacity building. They are summarised below:
a. Regulation: Free and open data policy; assurance of data continuity; quality assurance and
standards-building.
b. Data Availability and Access: Simplified access to Copernicus Sentinel datasets at ready-touse processing levels (L1)3 for high-volume distribution, thereby responding to the needs of
the value-adding industry, ideally avoiding the duplication of efforts at national level.

1

GMES will hereafter be referred to as Copernicus, following the recent decision by the European Commission to change
the name of the programme (as per http://europa.eu/rapid/press-release_IP-12-1345_en.htm).
2

This refers, in the first instance, to data derived from the GMES family of dedicated satellites, the Sentinels. The transitory
phenomenon of Contributing Mission data will be dealt with in a follow-on study on the midstream, scheduled for 2013.
3

Level 1 (L1) includes geometric and radiometric pre-processing.
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c. Demand/Market: Continued dissemination efforts; regional/local demand incubation and
communication schemes aimed at commercial users; federation / consolidation of user needs
and industry requirements; further integration of EO information as a supplement to traditional
systems.
Examples of relevant enabling activities, which already exist in Europe, include:
 Tools for Copernicus Sentinel data pre-processing, which are already being piloted in selected
Member States.
 The provision of support to the promotion of Space applications-related ideas (e.g. Copernicus
Masters) and business incubators.
 Easy access to credit for entrepreneurs willing to invest in the value-added service sector.
 Support to training programmes in geospatial sciences to ensure availability of necessary
talents for these applications.
 The building of networks and the organisation of dedicated events to consolidate user needs
and industry requirements.
These activities should be built upon, extended and promoted in order for the full potential of the
market to be realised. Under the EU’s Horizon 2020 strategy, “it is expected that around 15% of the
total combined budget for all societal challenges and the enabling and industrial technologies will go
to SMEs”4.

3

INTRODUCTION TO SECTORAL ANALYSIS

The definition of the Water Transport sector, for the purposes of this study, excludes inland water
transport and focuses on freight and passenger maritime transport.

4
4.1

THE WATER TRANSPORT INDUSTRY: TRENDS AND CHALLENGES
Recent trends

The Water Transport industry is an important contributor to the European economy. 99% of the
external trade of the EU is transported by sea (Europa, 2012a), and the EU accounts for 20% of the
world’s trade (Europa, 2012b)5.
The industry has been traditionally strong and growing, although the impacts of the global financial
crisis are beginning to take effect. Due to large numbers of orders for new builds placed before 2008,
the industry is facing the risk of overcapacity (CNTV, 2012; Bimco, 2012), especially as the world
economy has not yet recovered from the economic crisis. A recent shift from air- to ocean-based
freight has been observed (DC Velocity, 2012), which is associated with pressure from the financial
crisis forcing freight users to reduce their transportation costs.

4

COM (2011) 808, final, p. 10.

5

Haralambides, 1996.
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Water Transport is an industry, which is highly globalised, both in respect of operations and
ownership. Over half of the total global fleet flies a flag of convenience6 in order to reduce the
regulatory burden and the costs of registration and operations.
There is an emerging trend towards the integration of carrier services along the value chain. Carriers
have begun to expand their activities beyond the transportation of goods and into other areas such as
just-in-time inventory practices, supply chain integration and logistics information system
management.
Global port operators play a key role in the dynamics of container port terminals. These actors are
involved in both investments in infrastructure as well as terminal facility operations. The diagram
below shows the shipping density and container terminal surface of the major port holdings across the
globe.

Figure 1: Shipping Density and Container Terminal Surface of Major Global Port Holdings (2009)

7

Over the last couple of decades there has been significant horizontal and vertical integration within
the container terminal industry, through both new facility construction and mergers and acquisitions
(M&A). Stevedores, as actors who traditionally considered port operations as their core business,
have also broadened the scope of their activities. In parallel, a number of maritime shipping
companies have implemented vertical integration strategies, investing in terminal operations either
directly or through parent companies.

6

A flag of convenience refers to the practise of a ship flying “the flag of a country other than the country of ownership” (ITF,
2012), usually for the purpose of reducing operating costs and avoiding the regulations of the sovereign country.
7

Rodrigue, 2010.
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4.2

Challenges

The industry faces a series of economic, as well as political challenges. Vessel oversupply and ongoing containerisation will increase the pressure on European port facilities and inland connections.
An increasingly competitive market is developing, fuelled by growth in emerging economies.
Regional regulation and protectionist tendencies form an on-going regulatory challenge, coupled with
the need for standardisation on safety and environmental requirements (European Commission,
2008). The European Commission’s Maritime Transport Strategy 2018 defines six action areas which
represent challenges to be overcome within the sector (Colson, 2011), which include: defining a level
playing field across global markets; developing the potential of short sea shipping; and improving
R&D efforts towards developing safer, cleaner and more efficient ships.
There are significant calls for action regarding the environmental impacts of the marine shipping
industry. The OSPAR Commission has specifically highlighted the need for improved data collection
methods in respect of the monitoring of oil spills and waste discharges from ships (OSPAR, 2009).

5
5.1

THE POTENTIAL USE AND BENEFITS OF EO DOWNSTREAM SERVICES
Use of Earth Observation information along the value chain

In the water transport sector, Earth Observation information offers benefits in vessel and terminal
operations, summarised in the value chain diagram below:

Figure 2: The Role of EO data in the Water Transport Value Chain

5.2

Benefits of EO information

The benefits of using EO data in the Water Transport domain stem from cost reductions in the
operation of vessels (through optimised ship routing) and terminals (through improved traffic
management and monitoring), competitive advantages conferred through faster shipping and the
potential for new shipping routes (through improved sea ice navigation)as summarised in the table
below:
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Cost and loss reduction

 Ship route optimisation through sea ice mapping and current
modelling and forecasts
 Improved traffic management for ports and harbours

Competitive advantage

Shipping journey times can be reduced through utilising current
and sea ice information

New shipping routes

Sea ice maps provide a potential source of new ship routing
options, and may open up hitherto unused routes (e.g. North
Sea Route)

Table 1: Benefits of EO for the Water Transport Industry

Satellites provide continuous and large-scale information on sea currents, which can be used to
produce forecast models. This information can be used to provide fleet managers and ship captains
with alternative routing strategies, optimising the trajectory of the ship in relation to the current flow. In
the example below, the black line shows the a priori route planned by the captain; the red line shows
the recommended route, which avoids sailing against the current and takes advantage of an eddy.
This particular example enabled an 8% fuel saving as a result of improved ship routing.

Figure 3: Example of ship route optimisation (CLS, 2011)

As well as yielding fuel efficiency benefits, route optimisation through sea current information has
environmental benefits in the form of the reduction of ship emissions.
Sea ice mapping can drive both cost reduction (through route optimisation) and growth (through the
potential development of new shipping routes), in particular in the Arctic and Antarctic regions. The
Northern Sea Route (also known as the North-East Passage) connects the Atlantic and Pacific
Oceans, and represents a link between European and Asian markets which is 40% shorter than the
passage through the Suez Canal.
The North Sea Route has recently been reopened as the sea ice cover in the Arctic Ocean has
steadily been decreasing, reaching its lowest recorded levels in 2007 and 2011 (Economist, 2011).
Uncertainty remains, however, as to whether the route will be safe for un-escorted vessels at a given
point in time; parts of the route are considered “open” for only two months of the year. Ice masses can
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be pushed into the shipping lane by circulation patterns, even if the fast ice has receded. This means
that the demand from ship operators for Arctic sea ice mapping can be expected to increase, with
clear potential for innovative, real-time sea ice information services to play a key role.
Satellite imaging can also improve traffic management in major ports and harbours. Increasingly,
traditional data sources and services (e.g. AIS8 and coastal radar) are merged with EO data to form
new services. The following table indicates several examples of the applications of remotely-sensed
Earth Observation information in the Water Transport industry.
Application

Service Description

Ship routing
using ocean
currents

Modelling and forecasting of ocean
currents can improve fuel efficiency and
reduce missions.
Example of route optimisation (CLS9).

Navigation
through sea
ice

EO data can allow for more accurate
route planning through sea ice,
preventing accidents and reducing
journey times.
The image shows an ice thickness map
(UCL10).

Oil spill
monitoring

EO data enables oil spill monitoring by
means of current prediction. Hindcasting
(working backwards from oil slick
location to determine its origin) can also
support the identification of polluters.
Image: MyOcean products being used in
oil spill monitoring (Meteo France).

Critical facility
/ harbour
monitoring

Major ports and harbours can take
advantage of EO data to improve traffic
management and enhance security.
The example is a vessel tracking system
(VTS) for the Humber estuary in the UK
(Mercator Media, 2012).

Example

Table 2: Examples of Applications of Remote Sensing Data

8

Automatic Identification System, an automated vessel tracking and identification system

9

Collecte Localisation Satellites.

10

University College London.
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6
6.1

DOWNSTREAM MARKET FORECAST
Relevant statistics and parameters

The present study used Eurostat’s NACE11 taxonomy as a basis for the identification of potential
industrial application areas for Copernicus downstream services. The relevant statistical data for the
Water Transport sector was drawn from Eurostat’s Structural Business Statistics The information
available for the sector includes the number of enterprises, the number of employees, the industry
turnover, and the purchases of goods and services. These formed key inputs to the study and are
summarised in the table below.

Number of enterprises

17.018

Number of employees

74.000

Turnover

€ 95 Bn

Purchase of goods and services

€ 77 Bn

Table 1: Relevant Statistics for the Water Transport Sector in Europe (Eurostat, 2009)

6.2

Market forecasts

The European market for commercial applications of EO downstream services in the Water Transport
sector is estimated to be approximately € 24 million in 2011 and € 30 million in 2015. This estimate is
based on the current penetration of EO downstream services market, expected short term forecasted
growth from Euroconsult and on the Eurostat inputs described above.
EO Downstream Services Short Term Forecast for Water Transport
(Turnover, Euro Million, EU-27)
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Figure 4: EO Downstream Service Short-term Forecast for Water Transport

11

NACE is a standardised classification system for describing economic sectors and their activities in the European Union.
The second revision of the NACE taxonomy has been used in this study. The most recent information on this sector was
available for the year 2009, for EU-27.
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The long-term market potential for the sector has been assessed through the concept of the Total
Addressable Market (TAM). This concept expresses hypothesised market penetration, under specific
assumptions and within certain limitations. It serves as a metric of the underlying revenue potential of
a given opportunity, and should be treated as a “bounded theoretical maximum”.
The TAM has been estimated using the following parameters:
•

Number of enterprises in the sector

•

EO data and services spend per enterprise

•

Average share retained by downstream services

•

Addressable downstream adoption rate

The estimated EO Downstream Services Total Addressable Market for the Water Transport sector
amounts to approximately € 200 million.

7

IMPACT OF COPERNICUS DATA AND SERVICES

The following table shows how Copernicus data and services could enable downstream applications
for the Water Transport industry.

Application

Copernicus enabling capacity
Sentinel 1 and Sentinel 3 can contribute to
operational sea ice mapping and monitoring by
providing high revisit time, large geographical
coverage, rapid data dissemination and reliable
low-cost SAR data.

Ship routing using ocean currents

4

Navigation through sea ice

4

Oil spill monitoring

3

Sentinel 1’s SAR data will provides improved
support for operational monitoring of oil spills.

Critical facility / harbour monitoring

3

Ship detection through radar imagery from
Sentinels 1 and 3 will enable monitoring of ports
and facilitate traffic management.

Table 4: Key Applications and the Enabling Capacity of Copernicus

8

CASE STUDY

An example of specific application with high potential benefits for Northern European countries is sea
ice routing. 800 million tonnes of goods are transported by ship every year in the Baltic Sea; over the
last 10 years, marine traffic has increased by 33% and this trend is expected to continue.
Sea ice is a major hazard that can damage vessels. Ice-thickness maps derived from satellite radar
imagery and ground measurements make shipping safer by providing accurate information on ice
conditions. Based on these maps, ice motion, concentration, thickness etc. can be forecasted. This
yields savings in icebreaker fuel consumption (up to 30% of fuel costs) and in transit times (costs
reduced up to €2000 per ship/day).
Copernicus can contribute to operational sea ice mapping and monitoring from 2014 through Sentinel
1’s C-Band SAR and its interferometric Wide-Swath Mode and later Sentinel 3.
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Figure 5: Summary of Case Study on Sea Ice Routing

9

CONCLUSIONS

The Water Transport industry is an important contributor to the European economy. The industry has
been traditionally strong and growing, although the impacts of the global financial crisis have taken
effect. An increasingly competitive market is developing, fuelled by growth in emerging economies,
and there are significant calls for action regarding the environmental impacts of the marine shipping
industry.
The benefits of using EO data in the Water Transport domain stem from cost reductions in the
operation of vessels (through optimised ship routing) and terminals (through improved traffic
management and monitoring), and the potential for new shipping routes (through improved sea ice
navigation).
Satellites provide continuous and large-scale information on sea currents, which can be used to
provide fleet managers and ship captains with alternative routing strategies, optimising the trajectory
of the ship in relation to the current flow. as well as yielding fuel efficiency benefits, route optimisation
through sea current information has environmental benefits in the form of the reduction of ship
emissions. Sea ice mapping can drive both cost reduction (through route optimisation) and growth
(through the potential development of new shipping routes), in particular in the Arctic and Antarctic
regions. Satellite imaging can also improve traffic management in major ports and harbours.
The estimated EO Downstream Services Total Addressable Market (TAM) for the Water Transport
sector amounts to approximately € 200 million. The fulfilment of market potential and the time
required for this potential to be fulfilled are subject to a set of important enabling factors:
Regulatory factors, including a free and open data policy and assurances of data continuity;


Supply side factors such as data processing, access and availability;



Market development activities, such as out-reach and user engagement and federation and
consolidation of user needs and industry requirements.
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