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1 Introduction

1.1 Background

According to the United Nations Conference on Trade and Development (UNCTAD), around 80% of world
trade in terms of volume is carried by sea’, and this share is expected to grow considerably in the near
future.

Despite being considered a relatively energy-efficient and climate-friendly mode of transport, maritime
transport also has adverse impacts on the environment, human health and climate, which are causes for
great concern. Adverse impacts are common to all transport modes and generate external costs that are
not fully borne by users, such as pollution, noise, congestion, accidents and spills, etc. Transport providers
and users make their decisions without taking into account “externalities”, although these inevitably
produce side effects on society as a whole. The policy intervention aimed at making side effects part of the
decision-making process of transport users is called ‘internalisation of external costs’. External costs may be
internalised through the use of market-based instruments, which may lead to a more efficient use of
infrastructure, reduce negative side effects of transport activities and improve fairness between transport
users’.

Fair and efficient transport pricing is also advocated in a number of policy documents issued by the
European Commission, notably the 2011 White Paper on Transport. In 2008, the European Commission
released its first handbook with estimates of external costs in the transport sector (then updated in 20143).
The handbook, jointly prepared by several transport research institutes, summarises the state-of-the-art
best practices as regards the valuation of external costs. The Commission used this handbook to prepare a
communication on a strategy to internalise the external costs for all modes of transport that was adopted
in July 2008.

There is a range of options that port managing bodies can apply to influence the environmental
performance of shipping. Amongst others, one is to offer incentives to the shipping industry in its effort to
carry out more environmentally-friendly maritime operations, thus reducing or limiting the negative effects
of maritime transport on the environment.

Among the multitude of possible measures to tackle adverse environmental impacts of maritime
operations, ‘port pricing’ or ‘environmental charging’ has been receiving increasing attention in the last few
years, having generated a considerable maritime transport economics literature, as well as a number of
concrete, bottom-up initiatives voluntarily implemented by port managing bodies (e.g. the Environmental
Ship Index, Clean Baltic Sea Shipping, Green Award, etc.).

Part of this attention originates from the reaction to the EU policy developments of the late ‘90s, and
culminated with the publication of the Green Paper on Sea Ports and Maritime Infrastructure®. 15 years
later, after a series of legislative advancements and increasing acknowledgment by ports of the role of
environmental charging, the 2013 Commission’s communication on ports policy (COM(2013) 295) identified
the need to raise the environmental profile of European ports as a priority of the EU Transport Policy in the
coming years, inter alia by considering whether to reward operators who anticipate or exceed the
application of mandatory environmental standards and promote the use of door-to-door low carbon and
energy efficient logistics chains.

! UNCTAD, Review of Maritime Transport, 2013.
2 Ricardo-AEA, Update of the Handbook on External Costs of Transport, Report for the European Commission: DG
MOVE, 2014.
3
Idem.
4 COM(97)678 final, Green Paper on Sea Ports and Maritime Infrastructure, 10.12.1997



More recently, the Regulation of the European Parliament and of the Council establishing a framework on
market access to port services and financial transparency of ports (Regulation (EU) 2017/352) has stated
that “The Commission, in cooperation with Member States, should elaborate guidance on common
classification criteria for vessels for the purpose of voluntary environmental charging, taking into account
internationally agreed standards” (Recital 51), and that “[...] port infrastructure charges may vary in
accordance with the port's economic strategy and the port's spatial planning policy, related inter alia to
certain categories of users, or in order to promote a more efficient use of the port infrastructure, short sea
shipping or a high environmental performance, energy efficiency or carbon efficiency of transport
operations (Art. 13.4).

The legal framework in which environmental charging may work is not limited to the EU. Efforts to reduce
the environmental footprint of human activity are being carried out worldwide at the international level. In
December 2015, in the framework of the 2015 United Nations Climate Change Conference (COP 21 or CMP
11), 195 countries agreed on the Paris Agreement to reduce emissions as part of the method for reducing
greenhouse gas’. The members agreed to reduce their carbon output “as soon as possible” and to do their
best to keep global warming “to well below 2 degrees C”. The agreement entered into force on 4
November 2016, but it does not cover air and maritime transport.

Each country that ratifies the agreement will be required to set a target for emission reduction or
limitation, called a “nationally determined contribution” (NDC), but the amount will be voluntary. The
threshold for entry into force of the Paris Agreement was achieved on 5 October 2016, and the agreement
entered into force on 4 November 2016.

More specifically to maritime transport, the International Maritime Organisation (IMO) has assumed
responsibility for pollution issues and subsequently has, over many years, adopted a wide range of
measures to prevent and control pollution caused by ships and to mitigate the effects of any damage that
may occur as a result of maritime operations and accidents. Initially the IMO focussed on prevention of
marine pollution by oil, resulting in the adoption of the first ever comprehensive antipollution convention,
the International Convention for the Prevention of Pollution from Ships (MARPOL) in 1973. This has
changed over the last few decades to include a much wider range of measures to prevent marine pollution,
and the original MARPOL Convention was amended many times to also include requirements addressing
pollution from chemicals, other harmful substances, garbage, sewage and, under an Annex VI adopted in
1997, air pollution and emissions from ships. Latest developments have led to establishing Sulphur
Emissions Control Areas (SECAs) and Nitrogen Oxide Emission Control Areas (NECAs) in several areas of the
world, among which are the Baltic and the North Sea (SECA in 2005 and 2006 respectively, and NECA from
2021). Recently the IMO has also approved the entry-into-force of the global low sulphur in fuel cap as
from 2020. Furthermore, in view of the Paris agreement, the Marine Environment Protection Committee
(MEPC) of the IMO agreed that IMO should determine a possible fair share contribution for the
international shipping sector, which if developed, should take into account the circumstances that are
relevant to the international shipping sector, including the importance of international trade in supporting
the sustainable development of national economies. In October 2016, the MEPC formally adopted a
mandatory data collection system for fuel consumption of ships. The MEPC also agreed that an initial but
comprehensive IMO strategy on reduction of GHG emissions from ships should be adopted in 2018.

The EU too has a role in this debate. In December 2016, the Environment Committee (ENVI) of the
European Parliament adopted a report on the revision of the EU Emissions Trading System (ETS)®, which
puts pressure on the IMO to have a system comparable to ETS operating for global shipping as from 2021. If
that is not the case, then shipping should be included in the European ETS as from 2023. Part of the
revenues generated from ETS would be channelled through a Maritime Climate Fund to improve energy
efficiency and invest in innovative technologies for ports and short sea shipping.

> http://unfccc.int/paris_agreement/items/9485.php
® ENVI(2016)1215_1. Documents available at
http://www.emeeting.europarl.europa.eu/committees/agenda/201612/ENVI/ENVI(2016)1215_1/sitt-3968209
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While a system of environmental infrastructure charges may well be a promising method for improving the
environmental and social performance of transportation systems, this does not guarantee per se that such
a solution could be implemented successfully across the whole European sector. From the viewpoint of a
port managing body, if inappropriately implemented, environmental charging, could be tantamount to
raising prices’, which in turn may lead to reduced business volumes and negative financial impacts,
especially if the implementation of the schemes is on a voluntary basis, i.e. if competing ports are allowed
to act as free riders and decide not to implement environmental charging schemes at all. At the same time,
however, environmental charging schemes may also serve as potential attractors to generate profits,
enhance image and increase the position of a port in the market.

Incidentally, the above-mentioned argument is not limited to the port industry, but is equally valid for all
transport modes where a form of differentiated infrastructure charging is applied. Ports are complex
entities comprised of different stakeholders, engaged in diverse activities, who need to work together to
maximise efficiencies for the entire supply chain. Ports involve facilities for several modes of transport:
water, rail, road, or even air. They manage and maintain assets, facilities, utility networks, and utility
consumption. They coordinate and optimise transport infrastructure and minimise traffic congestion and
environmental impacts. They coordinate leases and tenants and monitor performance.

However, the fact that the EU port sector is so diverse, and also happens to be characterised by fierce
competition among players may suggest that a more coordinate approach to environmental charging could
ensure a level-playing field, maximise the environmental and image benefits, and reduce ‘free-riding
behaviour’.

1.2 Objectives, tasks and methodology

In light of the above, and in line with the objectives laid out in COM(2013) 295 ‘Ports: an engine for
growth’, the EU Commission’s Directorate-General for Mobility and Transport (DG MOVE) decided to
conduct a study with the objective of assessing the various options that are currently applied to
differentiate port infrastructure charges according to environmental or sustainability criteria with the
specific objectives of:

(a) Updating information and data of EU and worldwide existing practices’ inventories.

(b) Examining the benefits and costs, including the economic aspect and environmental potential, of
certain schemes, and identify good practices.

(c) Develop recommendations and guidelines for the voluntary application of environmental charging
principles in European ports.

The study consisted of three tasks, in line with the above-mentioned objectives:

The first task ‘Data Collection” aimed to establish the potential qualitative and quantitative costs and
benefits for reducing shipping emissions and waste, and to provide an overview of the state of play of
environmental charging in the EU.

7 Bergqvist R, Egels-Zandén N, Green port dues — The case of hinterland transport, in “Research in Transportation
Business & Management”, 2012 (5), pp. 85-91. The authors argue that the introduction of port dues “initially will not
produce direct and immediate benefit compensation for the corresponding cost increase related to the fee per load
unit, since the transport system is not able to respond quickly to the changes in fee levels. The lag is usually a
consequence of transaction cost and system lock-ins, such as contract periods, dedicated transport services, system
designs, supplier integration, etc.” Hence, ports may benefit from a long-term strategy, which, “if carefully designed
and managed, can provide a powerful tool for port management to manage overall efficiency, especially hinterland
transport efficiency and the environmental impact of hinterland transport”. [...] “To increase the feasibility of
differentiated port dues, a regulatory framework of a larger area as opposed to a single port authority would minimise
distortion of competition and large inter-port shift of volumes”.



An analysis of the nature and extent to which port authorities may influence the environmental
performance of both the port sector and the shipping industry was carried out, based on desk-research and
available literature. The analysis focuses on the increasing awareness by port authorities of the benefits
that derive from the monitoring and management of significant environmental aspects.

To compile the inventory of environmental charging schemes in the TEN-T core ports of the EU, a survey
was carried out based on a two-step methodology. Firstly, an inventory was compiled after desk-based
research on port authorities’ websites, so as to produce a number of ‘profiles’, one for each port surveyed.
These profiles were made available online in the form of questionnaires, and port authorities were sent a
link and asked to validate them. The purpose of the inventory — which also looked at selected extra-EU
examples — was to establish how, and if, environmental charging is implemented across the EU.

As part of the data collection work, an overview of shipping emissions and waste was also compiled (Annex
1), analysing the impact and legal limits of several greenhouse gases, air pollutants, and types of waste
generated from shipping.

The last output of the first task is a SWOT analysis (Annex Ill) on environmental charging that prepared the
conceptual framework for the analysis carried out in the second task of the study. The SWOT analysis was
prepared by the study team, based on their expertise and the knowledge gathered in the first months of
the study, and was finalised through a collaborative exercise which involved the study team as well as
representatives from port authorities and industry. A first draft of the SWOT was circulated in advance and
was then discussed with stakeholders during the meeting. Participants commented on it, thus helping the
study team develop a refined version of the SWOT, which also integrated the views of the sector.

The second task ‘Assessment’ was designed to quantify the costs and benefits of one or more
environmental charging schemes for both port authorities and shipping companies. While the first task
provided a general framework for potential quantitative and qualitative costs and benefit for reducing
emissions, the second task aimed to collect specific data on the actual implementation of environmental
charging.

In terms of methodology, since very specific information was needed to carry out such an assessment, 14
case studies® were developed with the aim of establishing how an environmental charging scheme affects
the environment in the port area, as well as the portfolio of ships calling the port. However, during the
study, it soon emerged that, due to a variety of reasons (including technical, financial, organisational and
legislative), port authorities do not currently measure the effect of a charging scheme on the environment,
and in many instances, they do not monitor the implementation of the scheme from the economic point of
view either.

Therefore, to cope with the lack of data, a series of estimations were developed based on ‘what-if?’
scenarios that assess the environmental and economic impact of environmental charging under certain
conditions. The study team corroborated their findings through qualitative information gathered through
case studies, as well as through additional questionnaires sent to stakeholders. Furthermore, the findings of
this task were also validated by a panel of stakeholders from the port sector during a conference that took
place in January 2016.

Besides validating the findings of the second task, the conference with stakeholders also represented an
invaluable opportunity for sector and industry professionals to voice their opinion on the strengths and
weaknesses of environmental charging as it is currently implemented in the EU. The findings of the second
task, combined with stakeholders’ considerations and needs fed into the third and final task of the study,
‘Recommendations and guidelines’. This task aimed to conclude the study by formulating
recommendations for port authorities, Member States and the EU with a view to fostering a wider
implementation of environmental charging. Another objective of the task was to develop guidelines and an
interactive tool designed to assist port authorities in their endeavours to select the most appropriate

® The case study ports account for 31% of total throughput in EU ports.



environmental charging schemes according to their specific local circumstances with regard to their
environmental objectives.

In order to achieve the objectives of the study, the research pathway adopted integrated the three phases
of data collection, assessment and recommendations into an interrogative system that provided the
opportunity for validation, stakeholders’ feedback and re-assessment throughout the process as indicated
in the following diagram:
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Generally speaking, within the text it is possible to find detailed notes as to the methodology used for each
step of the study.

1.3 Structure of the report

The report is made up of three sections, one for each task of the study.

The first section ‘Data collection’ presents the findings of the first task of the Study, i.e.:
- Potential costs and benefits for reducing shipping emissions and waste.
- Summary of the inventory of environmental charging schemes in the EU.

For practical reasons, it was decided to include the full results of the inventory as an Annex. This is because
a series of ‘profiles’ were compiled for each port surveyed with the general characteristics of the scheme
implemented.

The second section ‘Assessment’ includes:
- The main lessons learned from case studies
- The environmental assessment
- The economic assessment

The 14 case studies included information that was deemed confidential by some of the ports interviewed.
Therefore, it was decided not to make them publicly available, even though the information in them was
used for the study, after aggregating it in such a way as to preserve its confidentiality.

The third section of the report includes the recommendations to port authorities, Member States and the
EU.

The report also includes six annexes

Annex | - Overview of shipping emissions and waste, providing a compendium of shipping emissions and
waste, their impact on human health, as well as their legal limits.

Annex Il - Port profiles: detailed profiles of the ports surveyed and the characteristics of their
environmental charging schemes. The profiles were compiled based on information publicly available on
the internet, or directly supplied by port authorities themselves.

Annex Il - SWOT Analysis outlining streghts, weaknesses, opportunities and threats of the implementation
by EU ports of differentiated infrastructure charges based on environemental criteria.

Annex IV - Map of EU ports that differentiate charges based on environmental criteria: a series of maps that
show the distribution of environmental charging schemes across the sea basins of the EU.

Annex V - Green shipping: a focus on the main green certification programmes and indexes used by EU
ports for their charging schemes.

Annex VI - Environmental charging and the cruise industry: a ‘what-if?’ scenario that examines the effect of
a more consistent application of environmental charging in EU ports from the point of view of cruise lines.

10



1.4 Sources

Generally speaking, two sources of information were used throughout the Study:

1. Available literature: footnotes with full references are provided in the text, whenever literature was
used as a source. A full list of the references used is provided at the end of this report.

2. Port authorities and various stakeholders: port authorities and stakeholders were requested
information multiple times throughout the study. All TEN-T core ports were contacted to enquire
whether they were implementing an environmental charging scheme, although not all of them
actually replied. 14 port authorities were directly interviewed for the case studies. In addition, a
series of stakeholders from the port and shipping sector provided information through
guestionnaires sent by the study team. Among these stakeholders are ESPO, the Green Award
Foundation, the British Ports Association, Maersk Line, CLIA Europe. Several other stakeholders
contributed to the study by providing their feedback during the two panel discussions hold in
Brussels.

1.5 Focus and definition

The focus of this study is on charges to the ship and to the cargo levied by port authorities or other public
entities, or entities that levy these charges on behalf of a port authority or another public body.
Concessions charges, land leases and charges levied by private operators within the port are excluded from
the analysis. Charges levied on the ship are generally referred to as port dues; charges levied on port
services, when these services are provided by the port authority or other entities on behalf of the port
authority are referred to as (nautical) service charges. Charges levied on passengers or cargo (excluding
cargo handling) will be referred to as cargo, berth or wharfage dues. As mentioned above, it should be
stressed that the scheme of charges may well be different from port to port, depending on the governance
model in force in the port. Customs charges are excluded from the analysis. The scope of the study does
not cover either port service charges, or the contractual conditions between port authorities and port
service providers which could regulate port service charges.

The involvement of stakeholders throughout the study was pivotal in ensuring that its conclusions are
realistic, as evidence-based as possible, and respectful of the role and autonomy of port authorities.

The study team acknowledges with grateful thanks the input, feedback and expertise provided by the wide
range of representatives from the port sector and shipping industry who kindly cooperated in the
compilation of this study.

11
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2 Qualitative and quantitative costs and benefits for
reducing shipping emissions and waste

2.1 Introduction

The study on differentiated port infrastructure charges provides the opportunity to assess the nature and
extent to which port authorities may influence the environmental performance of both the port sector and
the shipping industry.

The aims of environmental protection, sustainability and increased efficiency are common to both these
elements of marine activities and operations. The sector and the industry respectively must deliver
compliance with legislation, and an increasing range of other stakeholders seek transparency and ready-
access to science-based evidence of their environmental performance.

The challenge of effective environmental management has evolved from quayside to port area, outward
further to embrace the port-city links, and nowadays it may be argued that the most efficient model of
transport sustainability will focus on the functional organisation necessary to deliver environmental
protection based on the integrated management of the Logistic Chain.

Differentiated charges have the potential to yield benefits to the mutual advantage of all the players
involved, and the environment itself. The baseline of performance of the European port sector and
subsequent benchmarks over time are important because they are indicative of current competence and
capability, and future application of controlling mechanisms such as infrastructure charges.

Whereas the shipping industry is regulated and controlled in terms of environmental liabilities and
responsibilities, the approach followed by the port sector is that of compliance through voluntary, self-
regulation. It is accepted that this approach is appropriate given that each port is unique in terms of its
commercial profile, geographical characteristics, and often by the manner in which it is owned, governed
and influenced by local culture and customs.

In the case of the port sector, whilst compliance is, of course, non-negotiable, the manner in which it
controls its impacts on the environment is left to the decision-making of the port authority itself. There is
scope for ports to influence the extent to which shipping aspects are controlled to mutual advantage of the
sector and industry respectively, and to other stakeholders.

The major driver of any credible Environmental Management System (EMS) is to deliver compliance with
legislation. Over the last twenty years the definition of environmental management has broadened from
conservation and protection to include sustainability and cost- and risk-reduction. It may be argued that
with its own established sector-based experience and knowledge, ports are well-positioned to design,
evaluate, implement and apply any form of practicable infrastructure charging scheme, if so desired.

The table following demonstrates capability in key provisions of EMS by members of EcoPorts (ESPO):

13



Table 1 - Benchmark performance of European ports in terms of implementation of the key elements of an Environmental
Management System (EMS)

Environmental Policy +28
Policy available to public = 59 62 85 82 +23
Policy aimed at compliance 32 49 58 73 68 +19
Publishes Environmental Report = 31 43 62 64 +33
Designated Environmental personnel 55 67 69 95 94 +27
Recognised EMS = 21 48 62 64 +43
Environmental monitoring programme 53 65 77 80 79 +14
Performance indicators identified = 48 60 71 64 +16

Source: EcoPorts, 2014

2.2 The global perspective

While this study focuses on the EU, the research is also taking into account the global response to the
environmental imperative. Shipping is recognisably a global activity and it may be argued that the objective
of ‘a level playing field” in terms of the implementation of environmental legislation is particularly
appropriate in this context. Where environmental impacts from a range of aspects are demonstrably trans-
boundary in their character, it would appear to make little sense for a vessel to sail from one hemisphere,
under a certain set of environmental controls, only to arrive in another with a completely different regime
of environmental standards.

The port sector’s ability to deliver a harmonised approach is measured to a certain extent in the table
above, which, although based on a website survey, is indicative of the range of provisions in place upon
which differentiated charges could be effectively operated.

Key elements of port EMS such as policy, monitoring, identification of indicators and reporting of
performance are pointers to current capability and future potential for the application of environment-
based charging schemes.

There are apparent differences in regional development of EMS and this may also reflect the culture of the
sector in terms of awareness and status of environmental issues — see Table 2, following:
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Table 2 - Variations in the apparent provisions of significant components of EMS based on publicly available, web-based

information
EIGEEEE

(25) (122) | (12) | (48)
1. Website data 56 4 20 16 20 69 75 69
2. EMS 60 20 32 28 20 48 75 38
3. Policy 72 28 36 44 28 72 92 46
4. Policy Public 36 8 12 24 16 62 75 27
5. Report 56 20 20 36 16 43 75 27
6. Monitoring 72 32 40 56 24 77 84 40
7. Indicators 44 16 24 44 8 60 84 31
8. Performance 4 0 8 20 0 36 75 15

Source: EcoPorts, 2014

The work undertaken in the framework of the International Association of Ports and Harbours (IAPH) is of
special significance to this study. In April 2008, the IAPH requested its Port Environment Committee, in
consultation with regional Port Organisations, to provide a mechanism for assisting the ports to combat
climate change.

The C40 World Ports Climate Declaration was adopted in July 2008, as 55 ports from all over the world
came together at the C40 World Ports Climate Conference in Rotterdam to commit to jointly reduce the
threat of global climate change. The WPCI was formally launched at the symposium which was hosted by
the Port of Los Angeles and the IAPH Port Environment Committee on November 24 and 25, 2008, as a
follow-up to the Rotterdam conference.

Emerging from the Los Angeles Symposium were these chief goals:

e Deepen the support for WPCl among the world’s ports;

e Promote information sharing;

e Establish a framework for CO, footprint inventory and management;

e Establish Environmental Ship Indexing and increase support for this measurement;
e Organise global support for WPCI goals among regional and global organisations.

The mission of the World Ports Climate Initiative is to:

Raise awareness in the port and maritime community of need for action

Initiate studies, strategies and actions to reduce GHG emissions and improve air quality

Provide a platform for the maritime port sector for the exchange of information thereon

Make available information on the effects of climate change on the maritime port environment and
measures for its mitigation

The International Maritime Organisation (IMO) has assumed responsibility for pollution issues and
subsequently has, over many years, adopted a wide range of measures to prevent and control pollution
caused by ships and to mitigate the effects of any damage that may occur as a result of maritime
operations and accidents. Initially the IMO focussed on prevention of marine pollution by oil, resulting in
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the adoption of the first ever comprehensive antipollution convention, the International Convention for the
Prevention of Pollution from Ships (MARPOL) in 1973. This has changed over the last few decades to
include a much wider range of measures to prevent marine pollution, and the original MARPOL Convention
was amended many times to also include requirements addressing pollution from chemicals, other harmful
substances, garbage, sewage and, under an Annex VI adopted in 1997, air pollution and emissions from
ships. Latest developments have led to establishing Sulphur Emissions Control Areas (SECAs) and Nitrogen
Oxide Emission Control Areas (NECAs) in several areas of the world, among which are the Baltic and the
North Sea (SECA in 2005 and 2006 respectively, and NECA from 2021).

In December 2015, 195 countries agreed, by consensus, on the Paris Agreement to reduce emissions as
part of the method for reducing greenhouse gas’. In the 12-page document, the members agreed to reduce
their carbon output “as soon as possible” and to do their best to keep global warming “to well below 2
degrees C”.

Each country that ratifies the agreement will be required to set a target for emission reduction or
limitation, called a “nationally determined contribution” (NDC), but the amount will be voluntary. There will
be neither a mechanism to force a country to set a target by a specific date nor enforcement measures if a
set target is not met. There will be only a “name and shame” system. The threshold for entry into force of
the Paris Agreement was achieved on 5 October 2016, and the agreement entered into force on 4
November 2016. One of the problems of the Paris Agreement, however, is that it does not include
provisions on air and maritime transport.

In view of that, the Marine Environment Protection Committee (MEPC) of the IMO agreed that IMO should
determine a possible fair share contribution for the international shipping sector, which if developed,
should take into account the circumstances that are relevant to the international shipping sector, including
the importance of international trade in supporting the sustainable development of national economies. In
October 2016, the MEPC formally adopted a mandatory data collection system for fuel consumption of
ships. The MEPC also agreed that an initial but comprehensive IMO strategy on reduction of GHG emissions
from ships should be adopted in 2018.At the same time, the MEPC noted that shipping is already, by far,
the most energy efficient form of commercial transport. Any increase in shipping activity due to a shift from
other less efficient transport modes will in fact contribute to an overall reduction in the world’s total CO,
emissions. On the other hand, an unrealistic contribution to reduce the sector’s absolute CO, emissions
could lead to a shift to less energy-efficient transport modes. This would clearly be counterproductive with
respect to reducing the world's total CO, inventory™.

MEPC's decision to adopt a strategy on reduction of GHG emissions from shipping only in 2018 was the
result of discussion and compromise. The EU enter the debate and in December 2016, the Environment
Committee (ENVI) of the European Parliament adopted a report on the revision of the EU Emissions Trading
System (ETS)', which puts pressure on the IMO to have a system comparable to ETS operating for global
shipping as from 2021. If that is not the case, then shipping will be included in the European ETS as from
2023. Part of the revenues generated from ETS will be channelled through a Maritime Climate Fund to
improve energy efficiency and invest in innovative technologies for ports and short sea shipping.

2.3 European initiatives

The European Sea Ports Organisation (ESPO) has an established record of effective environmental
management programmes since 1994, including the development by its members of the EcoPorts network
(www.ecoports.com). The Organisation introduced its own EMS standard, the Port Environmental Review

? http://unfccc.int/paris_agreement/items/9485.php

1% http://www.worldshipping.org/public-statements/regulatory-comments/MEPC_70-7-8_-

_Development_of _a_road_map_to_determine_IMO_contribution_Aug_2016.pdf

" ENVI(2016)1215_1. Documents available at
http://www.emeeting.europarl.europa.eu/committees/agenda/201612/ENVI/ENVI(2016)1215_1/sitt-3968209
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System (PERS) that is available to its members on a voluntary basis and is independently audited by Lloyd’s
Register. The standard is recognised by the American Association of Port Authorities (AAPA) under an MOU
with ESPO, and ports in Colombia and Taiwan have achieved Private Entity Reporting Standards (PERS) to
date (www.ecoslc.eu).

It is significant to note that both EcoPorts’ SDM and PERS are currently listed in a source of Good
International Industry Practices (GIIP) in the World Bank Group Environmental, Health and Safety
Guidelines for Ports, Harbors and Terminals (available at www.ifc.org/ehsguidelines). The EHS Guidelines
are used by all World Bank Group entities (International Finance Corporation, World Bank, MIGA) and their
clients (Governments, private sector, industry and financial intermediaries) but also by 80 Equator
Principles Financial Institutions, 34 OECD Export Credit Agencies, and 15 European Development Financial
Institutions.

As of May 2016, the International Finance Corporation (IFC), a member of the World Bank Group, is
currently updating the World Bank Group Environmental, Health and Safety Guidelines for Ports, Harbours
and Terminals and is actively evaluating up-date information on SDM and PERS as continued sources of
GIIP. ESPO has provided all relevant documentation to support the review. Such recognition confirms the
credentials of the European port sector to develop and maintain a trustworthy environmental programme.

Within Europe, Baltic ports have been particularly pro-active in a number of significant environmental
initiatives. This is relevant to the current research pathway because of the case-study examples already
available, and it indicates potential examples of applied good practice and input data (Table 3, following).

Components of an effective EMS such as the inventory of aspects, monitoring programme, reporting
formats and certificated standards are directly relevant to the research in terms of identifying current
practices, detail available, potential for application of a charging scheme, and the knowledge-base upon
which the charging models may be formulated. Again, the performance of Baltic ports indicates active
awareness and knowledge-based implementation of effective environmental programmes.

Table 3 - Performance of ESPO (as represented by EcoPorts) and BPO ports in implementing the main elements of a credible EMS

Baltic Europe
% %

1. Environmental Policy? 91.67 89.87
j.oI::;s;:‘T:?Environmental policy refer to ESPO’s guideline 2500 37.97
3. Inventory of relevant environmental legislation and regulations? 100.00 89.87
4. Inventory of Environmental Aspects? 100.00 83.54
5. Objectives and targets defined? 91.67 83.54
6. Environmental training program? 50.00 65.82
7. Environmental monitoring program? 83.33 78.48
8. Responsibilities documented? 83.33 70.89
9. Publish an environmental report? 75.00 62.03
10. Certificated standard? 75.00 54.43

Source: EcoPorts, 2014
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A Port Authority is expected to identify its Significant Environmental Aspects (SEAs) that is, those activities,
products and services that may impact on the environment directly, or indirectly. The impacts may be
beneficial or adverse. The tests of significance are i) aspects for which the Port Authority has strict liability
or responsibility in law, ii) those over which (as a landlord) it may reasonably be expected to be able to
bring influence to bear (e.g. over tenants/operators), and iii) aspects that are deemed to be of local,
regional or national importance. Point ii) above is important in the context of this research. The Authority
may not have direct liability, but if they are in the position of a ‘landlord’ and charging tenants and
operators for use of land/sea space, they may be deemed in a court of law as being in a position to bring
influence to bear on the environmental behaviour of their tenants and thus share some of the liabilities.

This is an important point in identifying the benefits and value-added component of applying differentiated
charges. If a port has a liability for certain aspects that are common or closely linked with the shipping
industry, then there is potential mutual advantage in a collaborative approach and in fact, wider
advantages to a range of stakeholders. Table 4, following, illustrates the detail available in terms of the
functional organisation required to develop and implement differentiated charges at least from the
perspective of the port sector.

Table 4 — Availability of functional organisation required to develop and implement differentiated charges

Does port have Environmental Policy? 91.70 8590 +5.8

A3 Communicated to stakeholders? 91.70 81.10 +10.6
A.5 Policy available on website? 75.00 7210 +29
A.10 Prevention of pollution? 91.70 89.20 +25
A.13 Reduction of resource consumption? 75.10 7430 +0.8

A.15 Aspects including tenants & operators? 75.00 78.40 -3.4
A.16 Reference to ESPO documents? 25.00 4080 -15.38
A.17 Reference to sustainable development? 91.70 7790 +13.8
A.19 Inventory of Legislation & Regulations? 100.00 87.70 +12.3
A.21 Inventory of Aspects 100.00 76.60 +23.4
A.83 Objectives and targets identified? 91.70 78.20 +13.8
B.1 Staff for Environmental management?  100.00 93.60 +6.4
B.9 Responsibilities documented key staff?  83.30 69.20 +14.1
C.5 Environmental Training Programme? 50.00 61.50 ~-11.5
D.1 Public Environmental report? 75.00 63.20 +11.8

Source: CLEANSHIP, 2013

Using EMS components as performance indicators, the strengths of the both Baltic and EcoPorts
(amalgamated) Organisations can be demonstrated.

Within Europe it is interesting to note that there is a range of environmental programmes that reflect
regional initiatives and current levels of awareness and good practice with regard to EMS. It may be
suggested that without the above management processes or provisions in place, it is unlikely that a port
authority would have the data or organisation to develop and implement an efficient fee charging scheme.
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Even amongst the EU ports that currently apply differentiated fees (see Section | - § 3), their current
monitoring policies and practices tend to reflect interest in their perceived priority issues or Significant
Environmental Aspects (see Table 6), rather than the impact of applying differentiated fees per se.
Nevertheless, there is knowledge and experience at both sectoral and port-specific levels that provides
insight into both the potential benefits and the practical challenges of implementing a fee-charging scheme
including actual measurement of its impact.

2.4 Environmental monitoring in EU ports

The fact that the ideas, values and practices of environmental monitoring are now established throughout
the European port ector is extremely significant and encouraging for the promulgation and uptake of fee
charging schemes. Monitoring describes the processes and activities that need to take place to characterise
and illustrate the quality of the environment, and is a fundamental requirement of any, credible EMS. All
monitoring strategies and programmes have reasons and justifications which are usually designed to
establish the current status of the port area (and increasingly, its environs) and to establish trends in
environmental parameters. Even in the late 1990s the practice was not widespread, but now, the benefits
of being able to demonstrate compliance and illustrate positive trends of environmental quality means that
many more ports are now likely to be receptive to the notion that fee charging may well lead to discernible
improvements.

Analysis of the declared provisions of Baltic and ESPO port members demonstrates that monitoring and
reporting environmental performance is well-established at least among the pro-active port authorities. If
the purpose of the application of differentiated charges is to improve environmental quality, sustainability
of port and shipping operations, and improve overall efficiency, then the basis of the environmental
charging scheme must be based on science-based knowledge, and the subsequent tracking of performance
and attainment of targets requires effective monitoring and reporting.

The table below demonstrates that monitoring and reporting of relevant performance criteria within the
sector that is of direct relevance to the Project’s objectives. As noted above, the ability and practice of
identifying, and possibly quantifying the absolute environmental benefits of a particular charging scheme
may not currently be pursued per se, but the scope and potential for such procedures is evolving within the
sector and its associated network of other, responsible authorities. The fundamental components over
which EMS aims control are, of course, air, water, soil and sediment. As shipping aspects contribute directly
to the actual and potential impacts on these media, the scope for an integrated approach through a
differentiated charging scheming is a practicable option, given the degree of background knowledge,
experience and reported benchmark performance to date. Charging schemes can only be assessed in terms
of their efficacy if the benchmark performance of appropriate indicators can be tracked. The management
process itself is a fundamental component of the perceived costs and benefits.

The development and gradual implementation of monitoring protocols has arisen from a variety of drivers
and motivational experiences. As environmental considerations moved on from the purely conservation
perspective to take on overall environmental quality, so the motives have broadened from basic
compliance to sustainability and recognition of the port authorities’ roles in the Logistic Chain.

Port managers are now well-aware of the scrutiny under which they operate coming from a wide range of
stakeholders. The fundamental task of attempting to control impacts on the basic media has been
superseded by the recognition that effective EMS must be implemented and operated to organise a
multiplicity of issues over a range of scales both in terms of time and space.

The ongoing experience of the sector is highly significant to the study of port infrastructure charges,
because elements of overall policy, calculated costs, perceived benefits and technical competence are all
mirrored in the authority’s philosophy and potential toolbox of options.

The development and expansion of the monitoring programmes reflects the recognition of the widening
arc of interest and the expectations of stakeholders. This experience is reflected in the attitude to
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compliance and the status of environmental quality, the investment in R &D, and monitoring activities, and
ultimately in the data available for decision-making on potential fee models.

Table 5 - Issues with major monitoring programmes reported as active within Baltic and all EcoPorts authorities

Action Plans for objectives 91.70 62.80 +28.9
G.2 Environmental monitoring programme  83.30 78.10 +5.2
G.3 Air quality 58.30 52.90 +54
G.4 Water quality 50.00 57.44 -74
G.5 Soil quality 16.70 39.70 -23.0
G.6 Sediment quality 58.30 51.50 +6.8
G.7 Terrestrial habitats 33.33 35.30 -1.97
G.8 Marine ecosystems 33.33 33.33 0.0
G.9 Noise 50.00 54.40 -4.4
G.10 Waste 50.00 64.70 -14.7
G.11 Carbon Footprint 25.00 47.10 -22.1
G.12 Energy consumption 66.70 66.20 +0.5
G.13 Water consumption 58.30 60.30 -2.0
Average 67.56 65.48
% Balance difference Baltic: Europe +58.75

Source: CLEANSHIP, 2013

At the same time, it should be noted that the precise identification and quantification of the perceived
benefits of the application of charging schemes themselves are not currently performed to any degree of
detail (see Section 2 - §5), because of considerations of cost, technicalities, equipment, liabilities, natural
dynamics and systems (trans-boundary flows of air, water, sediment, noise etc.) and the multi-disciplinary
nature of the source-impact models involved. In the second section of the Study (see Chapter 5
“Environmental Assessment), it is explained why the lack of precise data on the benefits of charging
schemes makes it inherently difficult to determine the environmental effects of differentiated charging.

2.5 The Top-10 Environmental Issues

The analysis of the EcoPorts Network of ESPO demonstrates the priority ascribed to key environmental
issues. The table below is derived from the Self-Diagnosis Methodology (SDM) database of EcoPorts and
represents the opinion of 76 port environmental managers as to the perceived priority issues requiring
action.

7 out of the Top-10 issues are directly related to the factors involved in determining the extent to which
port authorities may influence the environmental performance of shipping related to specific aspects. The
priority allocated to the issue is indicative of its status and significance to the port authority. This in turn
suggests that it will already be incorporated into the environmental programme, and it is therefore likely
that there will be in-house knowledge and experience upon which the authority may draw to incorporate
the issue into a model of infrastructure charging.
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The list indicates that significance is attached to key components that may be factored in to a charging
scheme, and that the port authority may already have liabilities and responsibilities for these issues. As
reported above, authorities may also be in a position ‘to bring influence to bear’ in terms of differentiated
charging because of shared responsibilities. These factors may be over and above the benefits to be
obtained from enhancements to improved performance of shipping environmental management.

Table 6 - Correlation of interests between the priority issues as recognised by port authorities and the potential components of
infrastructure charging schemes

“ e ———

Air quality YES Major aspect. Transboundary. Directly related to Project objectives.

Garbage/waste YES Associated with (5) below. Implications for infrastructure.

. NO — not directly - may be factored-in to OPS decision and
Energy consumption

management.
Noise YES Direct significance. Perceived as a challenge to monitor.
Ship waste YES Major consideration and directly significant for charging model
Local community YES Significant qualitative component for costs and benefits
Dredging operations NO.
Dust YES Related to 1 and 6, above
Water quality YES Directly related to selected indicators.
Port development NO.

(land)

Source: EcoPorts and own elaboration

The priority issues above were identified by port environmental managers in 2013. Interestingly one may
note that, in contrast to Table 5, carbon footprint was not reported as a priority issue requiring action. This
is in marked contrast with the consensus as to the urgency to take all necessary measures to reduce global
warning. However, further considerations should suggest that the reason why carbon footprint is not in the
list of ports’ top-priority issues is to be ascribed that, if acting in isolation, ports may only have a marginal
impact. Tackling global warming by reducing carbon footprint requires concerted effort from the whole
industry to produce appreciable effects. Another consideration to be factored in is that environmental
aspects such as air quality, waste, energy consumption or noise have a direct and visible impact on
communities living in port areas. For this reason, some ports may have an incentive to take action on issues
that produce an immediate effect on the public opinion.

Naturally, this should not lead us to conclude that environmental charging cannot play a role in reducing
CO, emissions from shipping. On the contrary, it reinforces the argument that any signification action can
only be taken in the wider framework of a common and concerted effort that has to be agreed at EU and /
or global level. If ports are left alone, they may channel their resources towards other priorities at a smaller
and local scale.

Last but not least it should be noted that the list above aggregates priorities as perceived by 76 port
environmental managers, but the EU port sector is widely heterogeneous and there may be substantial
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differences from one port to another. Recent examples suggest that some ports, especially the busiest
ones, are indeed concerned about their carbon footprint, and are taking action to reduce CO, emissions™.

2.6 The role of Port Authorities

The extent to which any individual port authority may influence discharges and emissions from shipping
depends on a variety of factors including various legal liabilities and responsibilities, economic
circumstances, governance, commercial profile and geography.

As a consequence of the diversity of the EU port sector, environmental control is often beyond the control
of their port authority’s activities. These thus incorporate monitoring tools into their environmental control
systems that enable them to determine the extent to which the companies that operate in the ports are
behaving appropriately from an environmental point of view. This sometimes leads to the monitoring of
certain environmental variables by the company which generates them, by the port authority that manages
the port area, and sometimes by the public administration with competence in the matter, and it may even
be the case that they are all doing so independently without coordination. As noted recentlyls, this lack of
coordination seems to be far more limited in the northern European countries, where generally speaking,
the authorities competent in environmental issues are responsible for the measurement and control of
environmental parameters, thereby integrating environmental information from the ports into the rest of
the territorial environmental information.

The port sector and its constituent port authority members have well-established links with a wide range of
relevant stakeholders at local, regional, national and international levels. The extent to which a port
authority can actually influence shipping or any other major marine industry is treated with great caution as
expressed by port representatives who have expressed opinions for this study. The ability to actually exert
power over, for example, the shipping industry is seen as non-existent but the opportunity to encourage,
persuade and motivate is seen as a realistic ambition carried out routinely through time-honoured
communication and information-exchange pathways.

The port sector cannot operate in isolation from its local, city or municipality institutions, and neither can it
conduct its business without integrating its efforts with responsible agencies, government institutions and
industrial organisations. As emerged from the interviews, the significance of programmed communication
and meetings with a wide range of stakeholders particularly on such aspects as land planning and
development, coastal zone management, and transport systems. The analysis of the case studies on various
environmental projects confirms that ports collaborate effectively with a wide range of partners to mutual
advantage in both research and implementation methodologies related to EU Directives and other,
international legislation. Recent years have shown a closer amalgamation of port and shipping interests
within the same research project (e.g. Clean Baltic Sea Shipping) and this is viewed as a positive model for
the identification, development and selection of practicable options that may lead to green shipping and
cleaner port areas.

In terms of using financial incentives to reduce the environmental impact of shipping, the port’s position
may also be swayed by its own philosophy toward reward or penalty, local culture and customs, and
attitude toward the nature of motivation that may be offered. The Port Authority itself may be spurred by a
range of considerations including the safeguard of being seen to be taking all reasonable steps to deliver
sustainability and environmental protection.

Table 7 summarises the major, headline components over which a port authority could exert influence or
work in collaboration with shipping to deliver enhanced environmental management. The port authority
may not have strict liability or be required to actually control impacts arising from its tenants and operators
(including ship management companies). The option of differentiated fees is a multidisciplinary

12 See, for instance, http://www.zeroco2.no/projects/rotterdam-climate-initiative
B Project Mermaid, WP2.2 - Environmental Monitoring Systems in European Ports, Final Report, 2015.
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consideration where many of the components are not discrete entities in form or function. The port-
shipping interface is a complex comprised of a range of factors where considerations of economics,
competition, governance and trade patters all interact to shape the functional incentives that may be
applied through a particular differentiated fee scheme.

Where a port authority has direct liability and responsibility for a specific aspect the decision to manage will
be clear-cut and the options available by which due care and attention may be exercised will probably be
established and controlled by a recognised process. The costs associated are likely to be known and
performance indicators will have been identified as part of the ‘value-for-money’ review, or accepted as
part of the non-negotiable stance on compliance.

Where the activity, product or service that makes up the aspect may be attributable to both the sector and
the industry, or where there is a common link (landlord-tenant-operator), then there is scope for an
integrated approach, voluntary collaborative initiative, or regulatory agreement. Permeating the whole
debate will be the basic question — ‘who pays?’ (The polluter, port authority, ship-owner, tax payer,
customer?).

On-shore power supply

Green Ship Promotion
a. Environmental Ship Index (ESI)
b. Clean Shipping Index (CSI)
c. Energy Efficiency Design (EEDI)
d. Differentiation of port fees

Waste reception facilities

Bunkering options

Vessel speed reduction
a. voluntary
b. virtual arrival

Port infrastructure
Automated mooring

Vessel Traffic Services

Source: CLEANSHIP, 2013

The aspects listed in the table above are key components of any reputable EMS and an auditor would
expect to see these represented in the port’s environmental management programme. In the CLEANSHIP
project they are viewed as effective indicators within the overall Index of the port’s own competence, and
of its ability to influence and facilitate other initiatives in collaboration with shipping interests.

2.6.1 Responsibilities for monitoring

Many ports consider that some obligatory measurements are pointless, since the results of the
measurements do not change, if nothing has changed in the port operations, that is, monitoring for the
sake of monitoring brings no benefits yet involves costs and the commitment of resources. In addition,
sometimes ports are required to measure emissions that they do not even produce, as often ports act only
as landlords, and the private companies that operate in the port area produce the majority of the port
emissions. Some Statutory Authorities are also criticised by ports, since they apparently do not always
seem to understand the whole operation of port activities. The fact is, of course, that there are many
instances where local, regional and even national authorities have responsibilities to monitor e.g. air quality
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and other related emissions in order to develop appropriate strategies for the management of conditions
where they have direct liability or responsibility as a result of relevant legislation. These circumstances flag
the mutual benefits of a collaborative approach between ports and other, responsible bodies to combine
their efforts and resources in their endeavours to manage the trans-boundary, areal impact of several key
impact factors.

According to the interviews carried out by Kunnaala-Hyrkki et al (2015), some voluntary actions have
demonstrably improved the state of the surrounding sea or land areas, but usually the improvements are
focused on increasing the efficiency of port operations or loading/unloading processes. All of the
interviewed ports saw that even if there was no environmental legislation or environmental permits, they
would still operate at the same environmental level as nowadays.. In addition, the payback time has usually
been relatively short in environmental investments. According to the questionnaire, the voluntary actions
performed by the ports include, for example, real-time air emission control and measurements of air
quality, measures to reduce noise emissions, participation in different projects, actions in the field of waste
management, and sorting of waste.

Figure 2 - The positive effects that the voluntary actions of ports can have. The respondents were able to
choose 1-3 most important alternatives

Positive effects of voluntary environmental actions

Better environmentalimage [T _ 75.0% |
Improved state of environment [T 57.1% |
Enhanced cest-effectiveness [0 286% |
Obtaining increased efficiency with new technologies | 17.9% |

Other saved resources 143 %

Saved monetary resources | 14,

Influencing the development of new regulation 10,729
Other, what?
More customers

No positive effects [ 3.6%

Delaying the need for new stricter regulations to come
into force

Anticipating new stricter regulations | 0.0 %

0 5 10 15 20 25

Number of answers

Source: Kunnaala-Hyrkki et a/ (2015)
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Figure 3 - The negative effects that the voluntary actions of ports can have. The respondents were able to choose 1- 3 most
important alternatives.

Negative effects of voluntary environmental actions

Too much bureaucracy » : - . . : . 5?_’.1%

The risk of ineffective projects/best practices (the port

spent money without gaining any environmental benefits) | gz
Lost time | : _ _35?_%
Competitive disadvantages : : ﬁﬂ
Too much reporting ' . . 321% 1|
Lost monetary resources ﬁ?ﬂ

No negative effects ’ 7.1%
Other, what? |0.0%

Other lost resources 0.0%

0 2 4 6 8 10 12 14 16 18
Number of answers

Source: Kunnaala-Hyrkki et a/ (2015)Source:

In the above Report, entitled ‘Management of ports’ environmental effects — a comparative review’, the EU
legislation was also discussed during the interviews and in the questionnaire. The ports considered that the
EU legislation may distort competition between ports if not applied consistently across the Union, by
making transport of goods to and from Northern Europe more expensive. This can also mean that more and
more of the cargo transportation might be transferred to roads or rails. The interviewed ports pointed out
that even though the Sulphur Directive has a beneficial impact on the environment, legislation and
directives should nevertheless treat everyone equally.

Factors that affect the competitiveness of the port are rather the port location and the port infrastructure,
such as the depth of the waterways, road and railway connections to the port, shipping routes and
connecting ocean lines, and available port facilities. These issues affect the port competitiveness more than
the ports’ environmental image.

As many different stakeholders with local, regional or international interests are involved in the decision-
making processes, the implementation of legal standards or technical solutions for better air quality often
takes too long. Currently, only few ports make the most of their opportunities to significantly reduce air
pollution. Many different reasons contribute to this lack of action: ports consist of various stakeholders and
responsible authorities, so it may be difficult to get everyone to agree on a concept. For national and
regional governments, it is difficult to create and implement legislation in such an international arena. But
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more regulation on an international level (such as from the IMO) has the advantage of creating a level
playing field and ensuring fair competition among all the interest groups involved.

On the other hand, the downside is that compromises call for lengthy negotiations and might not go far
enough in terms of results. Stricter regional environmental requirements are feared because they could be
a competitive disadvantage. Industries and authorities often hardly see a rate of return for ecological
investments. The question as to who should pay for air quality (and other environmental) measures is the
subject of much debate. The financial crisis of 2007 in particular brought investments to a halt: politicians
try to avoid more financial burdens for the industry and are therefore reluctant to introduce stricter
regulation (‘Clean Air’, 2015).

2.7 Potential benefits

As differentiated fee models may incorporate malus or bonus, so the perceived benefits to the
environment may include both positive enhancements and the avoidance of situations or conditions
becoming worse. Hence, the reduction of deleterious effects on climate change, the avoidance of
eutrophication and acidification, and the decrease of harm to the health of the community may be
balanced by positive enhancements and improvements to environmental quality, biodiversity and overall
living conditions of local residents.

Physical, chemical and biological improvements to Increased market share or maintenance of profile

environmental quality through user options
Protection and improvement of habitats Reduction of insurance premiums
Protection of ecosystems Improved health of local residents
Reduction of risk Sector/Industry ‘license to operate’
Increased efficiencies Development and planning regimes
Better public relations Operational costs related to clean-up/incidents

It should be noted that the concept of differentiated port infrastructure charges is just one option from an
array of positive actions that a port authority may take to operate a credible EMS. Indeed, it is unlikely that
charges alone would deliver the desired results — it may reasonably be argued that incentives need to be
set and applied in the wider context of a comprehensive and coherent EMS. The significance of this point to
the study is that it highlights the challenge of identifying discrete costs and benefits when the reality of port
and shipping operations is that it is an amalgam of interrelated factors across a wide range of natural
scientific and socio-economic considerations.

2.8 Conclusions

Benefits:

1. The precise identification and quantification of the perceived benefits of the application of charging
schemes themselves are not currently performed to any degree of detail because of considerations
of cost, technicalities, equipment, liabilities, natural dynamics and systems (trans-boundary flows
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of air, water, sediment, noise etc.) and the multi-disciplinary nature of the source-impact models
involved.

Priority issues recognised by the ports including air quality, carbon footprint, port and ship waste,
dust, water quality and local community have direct relevance for this study, and the awareness by
port authorities of such key aspects (activities, products and services that may impact on the
environment) is a positive component of their EMS.

Current programmes of monitoring include those focussed on waste, water quality and air quality,
and as such, mean that the port authorities are reasonably placed to consider the practicalities of
monitoring the performance of green-charging actions.

The sector recognises that monitoring results assist the ports directly in terms of confirming
compliance with legislation and regulation and in the attainment, and retention of EMS standards.

Monitoring provides tangible evidence not only for compliance, but also for the assessment of
trends from a baseline, confirmation of continuous improvement, and is often directly beneficial
for the management of safety and health.

There is growing awareness that the results of a structured and systematic monitoring programme
may assist the port in its endeavours to reduce costs and risks, enhance its public relations image,
and support the objective of sustainable development.

Effective monitoring by the port authorities of their own programmes may serve as an early
warning system for accidents or incidents that may impact on the environment.

The monitoring of EPIs that directly relate to the efficacy of differentiated charging schemes may
assist the port to identify benefits and improvements in the quality of the environment that may be
attributed to such schemes — though there is general acceptance of the complexity of confirming
such linkages, and broad agreement that the trends of environmental performance may be more
significant than absolute, spot values.

Cautions:

1.

N o u ok

Both perceived and experienced costs of designing, implementing, operating and maintaining a
comprehensive monitoring programme.

Identifying the port authority’s own liability and responsibility when a multiplicity of agencies from
international through to national, regional and local may well be involved directly or indirectly.

The overall priority given to the status of the environment in spite of the apparent environmental
imperative especially when ranked against commercial/economic, safety, health and security
issues.

Changes in legislation.
Lack of guidelines and interpretation of legislation.
The lack of in-house knowledge, skills and support mechanisms.

The requirement for purchase and maintenance of equipment and technology, scientific analytical
services and training.

The issues of shipping emissions and air quality in general are multi-component, trans-boundary,
and multi-media phenomena that do not lend themselves to discrete monitoring, mapping or
sampling activities. Experience shows that a systems approach over a long time-span is generally
required to yield meaningful results upon which strategic decisions can be based with confidence.
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9.

In many ways, the monitoring of waste lends itself to quantification in terms of volumes, weights
and classification of types — but the operational management systems do vary between one port
and another which often makes direct comparisons difficult.

10. In many instances, well-founded and systematic research-based monitoring programmes finish or

collapse at the end of the funding stream.

Conclusions:

1.

An absolute correlation between charging schemes and improved quality of environment is most
likely to be achieved only on the basis of trends over considerable time periods. The transboundary
nature of many of the parameters, the variations in the commercial and industrial activity profiles
of the port area, and the dynamics of meteorology, hydrology and hydrography make for a chaotic
complex of interaction and impact.

From the perspective of a port authority, considerations of cost (of monitoring) and actual liabilities
and responsibilities remain major decision-making factors.

The significance of the aspects (activities, products and services) that may impact or influence the
port area from the city, hinterland, shipping, tenants and operators, and Logistic Chain Operations
may well need to be configured into any meaningful assessment of the overall quality of the port’s
environment.

Collaborative programmes between port authorities and other, responsible agencies tend to yield
the most cost-effective and comprehensive results, as well as spreading or recognising the joint
responsibilities between stakeholders.
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3 Inventory of practices of environmental charging in EU
ports

3.1 Methodology

An inventory of existing environmental schemes was compiled in the first phase the Study. The inventory
surveyed all EU TEN-T core ports, plus the ports of Civitavecchia and Gibraltar. In addition, selected non-EU
ports such as Bergen (Norway), Long Beach (United States), Los Angeles (United States), Vancouver
(Canada), Singapore were also analysed, on account of the relevance of their environmental charging
schemes.

The survey was carried out based on a two-step methodology. Firstly, an inventory was compiled after
desk-based research on port authorities’ websites, so as to produce a certain number of ‘profiles’, one per
each port surveyed. These profiles were made available online in the form of questionnaires, and port
authorities were sent a link and asked to validate them.

However, the reply rate was very low, and only few port authorities actually validated the findings of the
research team. This means that the results of the inventory are largely based on desk research of publicly
available information. While in principle it is possible that some environmental charging schemes were
overlooked, the research team is confident that, albeit almost entirely desk-based, the inventory offers a
rather complete overview of environmental charging in the EU.

3.2 Results

Overall, 30 ports applying at least one environmental charging scheme were detected in the EU. 11 of them
are located in the Hamburg-Le Havre port range, between the Netherlands and Belgium (with the exception
of Le Havre in France). Seven of them are in the Baltic Sea, while only one was detected in the North Sea.

6 ports were identified in the Mediterranean, and 5 in the South-Atlantic Ocean. No ports were detected in
the North Atlantic Ocean and in the Black Sea.

Size of port per se does not seem to be an obvious driving factor in the decision of implementing a scheme,
although it can be assumed that larger ports tend to have more financial capacity and manpower to put in
place and monitor an environmental charging scheme.

In 25 cases, schemes offer rebates on port dues that range from 0,5% to 20% to vessels that are certified
under the Environmental Ship Index (13), Green Award (10), the Clean Shipping Index (1), and Blue Angel
(1)*. Applying rebates to ships adhering to indexes or certificated by environmental initiatives seems to be
the preferred method to differentiate port charges based on environmental criteria. It may reasonably be
assumed — and the case-study ports interviewed in the second phase of the Study confirm this idea — that
the success of this practice is to be found in the fact that these initiatives are very popular in the shipping
industry, and assign ‘user-friendly’ scores to ships that comply with certain environmental standards. It is
thus much easier for port authorities to structure differentiated charging based on well-established criteria
certified by a third party. At the same time, it would also seem more convenient for ship owners to benefit
from rebates based on well-known certifications.

" For more details on the schemese identified, please see Annex IV to this Report.
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Figure 4 — Number of environmental charging schemes identified by index / certification

16

14

12

10

0 , . ]

Environmental GreenAward Clean Ship Blue Angel No index
Shipping Index Index

Source: own elaboration

This practice, inter alia, inevitably reduces the resource gap between larger and smaller ports when it
comes to managing an environmental charging scheme. When the verification of compliance with
increased environmental standards is delegated to third-party certification bodies, the effort related to the
implementation and management of the scheme is reduced accordingly, as the port authority simply
verifies whether the certification exhibited by the vessel owner is valid.

In 15 instances, we detected schemes that are not based on any existing index and / or certification. Some
ports offer combinations for discounts based on different options and indexes / certifications. It should be
noted that 7 of these ports are Spanish. In Spain, ports do not have autonomy for deciding their port dues,
which in fact are decided through a state law (Royal Legislative Decree 2011/2) and under the umbrella of a
state agency, Puertos del Estado. The discount is applied when a vessel demonstrates compliance with
certain conditions of respect for the environment, thus going beyond what is required by international
standards and conventions, and when the shipping company or the ship owner has signed an agreement
with Puertos del Estado on ‘good environmental practices’.

This agreement shall provide for a set of technical and operational instructions, based on the “Guidelines of
good environmental practices” approved by Puertos del Estado, whose operational compliance can be
verified through an environmental management system. Ships’ compliance with these rules and
international conventions must be certified by accredited certification bodies belonging to the International
Accreditation Forum. The compliance with the agreement signed will be verified by the Port Authority

This is to say that the seven Spanish ports should be considered as seven different applications of the same
scheme decided at central level®.

On the overall, the typologies of schemes identified do not vary to a great extent. Apart from the Spanish
case — which stands out since to our knowledge it is the only existing initiative that harmonises
environmental charging at national level — as mentioned above most schemes are based on environmental
indexes and / or certifications. Generally speaking, they all tend to apply discounts on the tonnage tax for

B According to the Spanish legislation, it is compulsory for all ports to apply the rebates (bonificaciones in Spanish),
provided that a customer requests them. Port authorities are entitled to decide the content of the environmental
agreement, although they must follow the guidelines of Puertos del Estado. In our survey of TEN-T core ports, we only
detected 7 Spanish ports that explicitly mention rebates related to good environmental practices. However, in
principle all ports in Spain are obliged to apply them, should a customer request them.
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certified ships. The discount consists of a reduction of the ship’s gross tonnage®® that is used to calculate
the tax. So, even though the certification that enables a ship owner to benefit from a discount may change
from port to port, the underlying principle remains very similar throughout European ports.

When it comes to the type of ships that can benefit from discounts, it is easy to note that in most instances
environmental charging schemes do not discriminate against a particular ship type, as long as the ship has
the certification required (ESI, Green Award, CSI, or even the agreement with Puertos del Estado in Spain).
In some other instances, however, discounts are addressed to specific ship categories: it is the case for
instance of LNG-fuelled (or other environmentally-friendly marine fuel) vessels, but also of vessels that use
on-shore power supply. By looking at the inventory, it is sufficiently clear that there seems to be a
preference at port level to reward these two types of technology, although this should not automatically
suggest that they are particularly effective to achieving certain environmental goals.

Furthermore, at least 8 of the ports surveyed price short-sea shipping traffic lower that the other traffic.
Although not strictly an environmental charging scheme, it is important to look at short-sea shipping on
account of the fact that it is generally associated with lower pollutants emissions, especially if compared
with road transport.

One of the main problems encountered when surveying schemes that address waste management is that,
in line with Art. 8(c) of Directive 2000/59/EC of the European Parliament and of the Council on port
reception facilities’’, a considerable number of ports states that fees may be reduced if the ship’s
environmental management, design, equipment and operation are such that the master of the ship can
demonstrate that it produces reduced quantities of ship-generated waste. However, an exact specification
of the necessary criteria and the extent of the reduction is rarely made available online. Since, as explained
above, several ports did not look at the results of our desk-based survey to validate them, it was impossible
to enquire further.

3.3 Waste

In at least 7 instances, we could survey schemes that apply rebates on, or related to, waste management:
Civitavecchia, Huelva, Klaipeda, Kotka, Las Palmas, Tallinn, and Ventspils. This certainly is a ‘hot topic’ in the
framework of Directive 2000/59/EC. It is also particularly relevant for the cruise industry (as stated during
the first panel discussion with stakeholders, which took place in April 2015) that, comprehensibly, tends to
generate larger amounts of waste on board. However, while some ports undoubtedly reward virtuous
waste management (see for example Tallinn and/or Klaipeda), it is interesting to note that some others
envisage discounts on waste collection tax, although the incentive is on how green the ship is on the overall
(e.g. if it achieves a certain ESI score), and not necessarily to what is being done to reduce ship-generated
quantities of waste or to manage it in a more environmentally-friendly way (see, for instance,
Civitavecchia).

More generally, there is a lack of specific details as to how schemes addressing waste management are
actually implemented and what objectives they seek to achieve. In the case of Kotka, for instance, it is
simply stated that the port ‘may give a reduction to the waste management charge for vessels which use
equipment, methods or fuel grades which have significantly decreasing impacts on the amount of waste’*®,

without further specifying the details.

' N.B.: in France port dues are based on the volume of the ship rather than on tonnage, but the underlying principle
remains the same.

7 Directive 2000/59/EC of the European Parliament and of the Council of 27 November 2000 on port reception
facilities for ship-generated waste and cargo residues, available online at http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex:32000L0059

' See http://www.haminakotka.fi/sites/default/files/public/hinnasto/HKS Pricelist 2015 ENG.pdf.

31


http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32000L0059
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32000L0059
http://www.haminakotka.fi/sites/default/files/public/hinnasto/HKS_Pricelist_2015_ENG.pdf

Different solutions are adopted by the port of Tallinn (9,38% rebate for cruise ships that collect garbage
separately) and Ventspils (50% rebate for vessels equipped with an incinerator).

3.3.1 The Spanish case

As with emissions, Spain once again stands out, as a 20% rebate on the waste collection fee is obtainable in
all national ports, upon presentation of a certificate released by the maritime administration, proving that,
due to its design and management characteristics, the ship produces reduced quantities of waste. Quite
similarly, but only at port level, Klaipeda grants a 20% rebate on the ‘sanitary fee’ to ships certified with
Green Award and / or other modern systems intended for minimisation of waste formation.

Spain has regulated ship-generated waste reception services through the Law on State-owned Ports and
the Merchant Navy (Legislative Royal Decree 2/2011), which, among others, covers the activities required
to collect ship-generated waste, transfer it to a waste management facility authorised by the competent
authority, and, where appropriate, its storage, sorting and pre-treatment in an area authorised by the
competent authorities.

Under this law, ship-generated waste is intended as all waste produced by vessels, including cargo-
associated waste, which falls under the scope of Annexes I, IV, V and VI of the 1973 International
Convention for the Prevention of Pollution from Ships, amended by its 1978 Protocol, in its current version
(MARPOL 73/78), and by its 1997 Protocol which amended the aforementioned Convention and added
Annex VI to it.

Waste reception services can only be provided in Spain by companies that have obtained the corresponding
port authority licence and have been authorised by the competent environmental body to carry out the
waste management activities referred to this type of service, and in addition, have provided documentary
evidence of a commitment made by the target waste reception facility to accept the treatment and
elimination of this waste.

In order to reduce the discharge of ship-generated waste into the sea, according to the Spanish legislation,
port authorities shall apply a fixed charge to vessels berthing in their ports on each call, whether or not
they make use of a waste reception service. The fixed charge, based on ship’s gross tonnage, entitles
vessels to make use of land collection methods in ‘Zone 1’ of the port to discharge all the waste included in
Annexes | and V of the MARPOL 73/78 Convention, during the first seven days of their stay in port, without
any extra charge. If the collection is carried out at sea or takes place in ‘Zone I’ of the port, a 25% surcharge
will be added to the charge established for collection in Zone I. Any charges for waste discharge included in
Annexes IV and VI, as well as any discharges made after the 7" day of the port call will be paid directly to
the service provider according to the volume of the waste collected. Service providers may, on their own
account, reach agreements with users to offer discounts on the charge, based on types and annual volumes
of waste delivered.

The fixed charge to be applied to a ship on each port call is as follows:

Waste reception tariff

Tariff = basic charge (R) * following coefficients

Ship G.T. Coefficient
Between 0 and 2.500 1,5
Between 2.501 and 25.000 GT * 0,0006

Between 25.001 and 100.000 GT * 0,00012 + 12
Over 100.000 24
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The basic charge is currently set at € 80,00 and may be reviewed in the Spanish General State Budget Law.

The volume of waste actually discharged under Annexes | and V of MARPOL 73/78 will be paid by the port
authority to the service providers, in line with the tariffs established in the specific requirements of the
service. Should the amount collected by the fixed charge exceed the amount paid, the port authority is
entitled to distribute a percentage of the remaining amount among the service licence holders to
contribute to the viability of the service in case of insufficient demand. The distribution criteria will be
included in the specific requirements of the service and will be objective, transparent, proportional, fair and
non-discriminatory.

As mentioned above, when a vessel has a certificate issued by the maritime administration proving that,
due to its environmental management, design, equipment and operation, it produces reduced quantities of
waste, is entitled to a 20% rebate on the fixed charge for the reception of ship-generated waste.

Furthermore, the amounts collected through the fixed charge shall contribute to funding the cost of
providing the service and to promoting best environmental practices, thus discouraging the discharge of
waste into the sea. To this purpose, and based on a minimum volume of discharged waste, the port
authority may establish rebates on the fixed charge per cubic metre of waste discharged and certified,
based on a binding report from the State-owned Ports Body, and as long as these rebates are added to the
cost structure of each port authority, in a framework of fair competition between ports.

3.4 Conclusions

The group of ports surveyed is arguably no more and no less representative than any other such small
sample, so some initial observations may be pertinent to the study’s objectives. Several authorities are
certificated under an Environmental Management System (mostly ISO 140001), which supports the
submission previously made that port authorities that are environmentally aware, pro-active and capable
of demonstrating competence in environmental protection are more likely to recognise and incorporate
environmental aspects into their business plans and associated fee structures.

The range of qualifying criteria and standards recognised, and the variations in benefits applied confirm the
view that the voluntary initiatives are far from harmonised, and vary significantly from port-to-port. This
statement may seem in contradiction to what suggested above about a certain uniformity in the typologies
of schemes identified. However, while it is true that most schemes tend to revolve around the same
principles, researching the port websites more widely confirmed that even the terminologies applied lack
consistency. For example, fee reductions may be applied to: ‘Harbour dues’, ‘Port dues’, ‘Port fees’, ‘Marine
Service Charges’, and ‘Tariff of Port Use’ (TUP). In addition, qualifying criteria may apply to waste reception,
vessel type, Short-sea shipping, or use of OPS.

Similarly, the format, style and content of information sources relating to port rates and fees vary
substantially from port to port in terms of the details and nomenclature used to specify and explain the
summary of rates available. Straightforward percentages or coefficients by discount may be quoted or used
in tandem, and certain qualification criteria may depend on utilisation rates and nationality of home port.

Nevertheless, it is interesting to note that the widely-recognised key factors or issues that could be
addressed by collaboration between port authorities and the shipping industry are indeed represented
even within this small sample, namely:

e Green Ship certification

e Beneficial rates for LNG-fuelled vessels
e Use of Onshore Power Supply (OPS)

e Short Sea Shipping (SSS)

e Condition of waste

Below is a summary table with an overview of environmental charging schemes characteristics by port:
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Table 9 — Summary table of schemes identified in ports

Information on the environmental charging scheme

Incentives related to short-sea
shipping

Incentives related to waste
management

Esi Discount 5% or 10% on port dues
Type of ship  1All ships with an ESI score hetween 30 and 40 (5%:). Higher scares will get a higher discount (103%)
GA EJ scount '
ype of ship
Bremen Csl E' seaunt -
vpe of ship
oi
BA 0 scount !
ype of ship
Mo index E] scount =
ype of ship
Es| E:'scc:u_nt :
ype of ship
oi
GA 2 sccu_nt :
ype of ship
Di t
Cartagena Csl - scc:u_n -
vpe of ship
BA E:'sccu_nt :
ype of ship
\ Discount 50% on port dues
Mo index |- === - ; ; =--m-n- - ==
ype of ship  {LNG-driven ships on high seas or use of liquid natural gas / electricity at berth
= Discount From 6% to 15% on waste collection fee, depending on the ESI score
Type of ship  {All ships
oi
GA 2 scount -
vpe of ship
Chiitavecchia sl El'scount ! Discount on the waste collection
ype of ship fee connected to the ESI score.
BA EJ scount -
ype of ship
- Ciscount
Mo index [ -
vpe of ship
Esl Discount 5% on 'environmental dues' (part of port dues)
Type of ship 1Al ships with an E5l score of at least 20
GA Et'scc:u_nth. ;5?; on port dues
ype of ship ulk vessels . .
D-'l n ! Discount of 5% on port dues ifa
Ghent csl - sccu_n e bulk vessel has a valid shortsea
ype of ship .
D.'l " I Green Award certificate
BA 5 sccu_n :
ype of ship
, Discount 50% on 'envircnmental dues’' (part of port dues)
Mo index

vpe of ship

All ships that use an environmenta!ly friendly fuel (marine diesel, gas oil, LNG, other)
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Information on the environmental charging scheme

Incentives related to short-sea
shipping

Incentives related to waste
management

Esi El'scnunt -
ype of ship
GA Discount 5% on port dues
Type of ship {All ships
Di t
Gibraltar = e
ype of ship
Di
BA 2 scount '
ype of ship
Di t
Mo index |- il -
vpe of ship
Esi Discount 10% on port dues
Type of ship 1Al ships with an E5l score of at least 30
oi
GA D scc:u_nt :
yvpe of ship
Discount 10% on port dues
Gothenbur csl -
£ Type of ship  1All ships that achieve green standard according to the €5
oi
BA 2 5:-:L|_nt :
vpe of ship
\ Discount 20% on part dues
Mo index [ oo - - -
ype of ship  {All ships that switch to LNG as a fue
= Discount From 0,5 to 15% on port dues, depending on the ESI scare
Type of ship 1Al ships. Ships that are exclusively powered by LNG get a 15% discount
i Discount 3% on port dues ‘Short distance traffic’ is priced
Type of ship  {Crude il /Product Tankers, Chemical Tankers, LNG carriers ower that the other traffic in terms
Discount of price in € per tonne
Hambur csl .
E Type of ship Handled, price in € / loaded TEU,
o Discount 2% on port dues and price in € / GT
Type of ship 1All ships that hold a valid RAL-UZ 110 (Blue Angel) certificate
\ Discount 15% on port dues
Mo index [~ - - - ---- - -
ype of ship  1All ships that use OPS while berthing in the port. The overall discount cannot exceed € 2 000
Esi Et'scc:u_nt :
ype of ship
GA Discount The 20% discount is related to a
Type of ship - certificate issued by the
_ Short-sea shipping vessels have a . . ) :
Discount ) Maritime Administration stating
Huelva Csl - ===~ cheaper basic rate than other A
ype of ship ressels that reduced amounts of waste
BA Discount ' are generated due to the ship's
Type of ship envirocnmental management
\ Discount 20% on port dues
Mo index

ype of ship

All ships with a certificate issued by the Maritime Administration
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Information on the environmental charging scheme

Incentives related to short-sea

Incentives related to waste

shipping

management

Discount
ESI = = Discount of 20% on sanitary
ype of ship ) ) .
- = - dues applied to ships equipped
Discount 20% on sanitary dues B
GA - - - - - - - with waste treatment system
ype of ship  1All ships equipped with waste treatment system complying with Green Award . )
o " complying with Green Award and
\ scoun
Klaipeda csl = = other modern waste treatment
ype of ship )
= t systems intended for
sCoun
BA = - minimization of waste formation
ype of ship B
= and waste re-sing and
\ Discount _
Mo index |- - separation
vpe of ship
Discount
ESl |- o
ype of ship
D-'l " ! The port may give a reduction
scoun . N
GA - === {amaunt not specified) to the
ype of ship c
o " waste management charge for
scoun
Kotka csl = e vessels which use equipment,
ype of ship .
D.'l " ! methods or fuel grades which
scoun .
BA -- P have significantly decreasing
vpe of ship ) .
- mpacts on the amount of waste.
\ Discount
Mo index [ oo
vpe of ship
Discount
ESI - -
vpe of ship
Discount R -
GA = P Discount of 20% on the waste
ype of ship
D"l = I Short-sea shipping vessels have 8 |management charge applied to
sCoun
Las Palmas sl = o cheaper basic rate than other ships are certified with an
ype of ship
D'_l = I vessels Environmental Management
scoun
BA - - System
vpe of ship
\ Discount 5% on port dues
Mo index [ - - - : .
ype of ship  1All ships that have an agreement on good environmental practices with Puertos del Estado
Esi Discount 10% on part dues
Type of ship 110 cleanest container or Ro-Ro ships ships with an ESI score of 31 or more
Discount
GA -=- ===
ype of ship
Discount
Le Havre Csl -- P
vpe of ship
Discount
BA - —--
ype of ship
\ Discount
Mo index

ype of ship

36




Incentives related to short-sea Incentives related to waste
shipping management

Information on the environmental charging scheme

Di t
= 2 SCOUN .
ype of ship
GA Discount 5% on port dues
Type of ship  iCrude Oil/Product Tankers
Discount
Lishan csl = =
ype of ship
Di t
- L SCOUMN '
ype of ship
Discount
Mo index |- -
vpe of ship
Di t
Es| E sccu_n :
vpe of ship
Di t
GA Z scc:u_n :
yvpe of ship
Marseille Fos sl E: sccu_nt -
ype of ship
Di t
BA 3 sc-:u_n :
vpe of ship
\ Discount 20% on part dues
Mo index [ == - . : . -
ype of ship  iShips that use maritime fuel with zero sulphur content to produce electrical energy at berth
Di t
= L SCOUN i
vpe of ship
GA Discount 6% on port dues

Type of ship  {Crude oil /Product Tankers
D"l = I : Vessels with @ CCR4 certificate wi
sCoun

Moerdijk sl = o be granted a discount of 30% on
ype of ship
4 I the port dues

oi
BA D scount !
vpe of ship
Di t
Mo index [~ B2 -
ype of ship
Esi Et scc:u_nt :
ype of ship
GA Discount 10% discount on port dues
Type of ship 101l tankers
Riga csi Et'scc:u_nt : Short-sea ships are exempted from
vpe of ship part dues.
oi
BA D scc:u_nt :
ype of ship
\ Discount
Mo index

ype of ship
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Information on the environmental charging scheme

Incentives related to short-sea
shipping

Incentives related to waste
management

= Discount From 1% to 3%, depending on ES| score
Type of ship {All ships with an ESI score 2 10
oi
GA 2 scount '
vpe of ship
Di t
Rostock = e
ype of ship
Di
BA 2 scount '
ype of ship
Di t
Mo index |- il -
vpe of ship
Esi Discount 10% on port dues
Type of ship  {5hips with an ESl score = 31
GA Discount 6% on port dues
Type of ship  {Crude oil/Product Tankers and LNG carriers
Rotterdam sl |RiEERMNE
ype of ship
oi
BA 2 5:-:L|_nt :
vpe of ship
Di t
Mo index |- scc:u_n -
vpe of ship
Esl El'scount i
vpe of ship
GA E)'scnunt -
ype of ship
Di t
stockholm T R
ype of ship
oi
BA D scount !
vpe of ship
No index Discount Cash contributions
Type of ship  {Ships that convert to get connecte to electricity at the quayside, LNG vessels, reduced emissions of NOx
Esi Discount
Type of ship A discount of 9,38% on the waste
GA Discount fee is applied to cruise ships
Type of ship that collect garbage separately
Tallinn sl Et'scc:u_nt : by t-,.f|:§5. in case at least one
vpe of ship type of recyclahle garbage
BA Discount {excluding mixed domestic
Type of ship waste) listed in MARPOL Annex V
. Discount 9,38% on the waste fee {garbage) is discharged
Mo index

ype of ship

Cruise ships that collect garbage separately
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Information on the environmental charging scheme

Incentives related to short-sea

Incentives related to waste

shipping management
Di t
= - scoun -
ype of ship
Discount
GA = e
ype of ship
'_l I Short-sea shipping vessels have &
\ Discount )
Tenerife csl = = cheaper basic rate than other
ype of ship
o . vessels
= z sCoun i
ype of ship
. Discount 5% on port dues
Mo index |- = x = = 2
ype af ship  1All ships that have an agreement on good environmental practices with Puertos del Estado
Di t
Esl E sccu_n .
ype of ship
Di t
GA E scc:u_n .
vpe of ship
i t
csl = SCCLI:n i Shart-sea shipping vessels have 2
Valencia "_l'E or ship cheaper basic rate than other
Discount
BA - P vessels
ype of ship
Discount 5% on port dues
No index Type of ship  {All ships that have an agreement on good environmental practices with Puertos del Estado
Discount 50% on port dues
Type of ship iquid natural gas-driven ships on high seas or use of liquid natural gas / electricity at berth
Di t
= 2 scoun :
ype of ship
GA EJ scount ' i ;
ype of ship Discount of 50% on the sanitary
. Discount Coasters shall pay charges inthe |[fee applied to vessels is
Ventspils csl - - ) ) ) .
vpe of ship amount of 50% of the basic rate equipped with a certified
Di t inci tor.
o 2 sCoun : ncinerator
ype of ship
. Discount 50% on the sanitary fee
Mo index |- = S S = S
ype of ship  1Ships equipped with an incinerator
Es) Discount From 2,5% ta 10% on port dues, depending on the ESI score
Type of ship  1All ships with an ES! score 2 20. A maximum of 10 ships’ calls per owner/operator can be accepted
Di t
GA . sccu_n .
ype of ship
Discount
Wilhelmhaven csl -- ===
vpe of ship
i t
BA E scc:u_n .
ype of ship
\ Discount
Mo index

ype of ship
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Information on the environmental charging scheme

Incentives related to short-sea Incentives related to waste

shipping management

= Discount 10% on port dues
Type of ship {All ships with an ESI score 2 30. The discount cannot exceed EUR 750 per call
GA Discount '
Type of ship
Di t
Zeebrugge csl = =
Type of ship
BA Discount '
Type of ship
Di t
Mo index e -
Type of ship
Es| Discount Discount on port dues based on the ESI score cbtained
Type of ship 1Al ships with an E53l score 2 25
GA Discount 6% on port dues
Type of ship  i{Crude oil/Product Tankers and LNG carriers
Zeeland sl E: sccu_nt -
ype of ship
BA E:'sccu_nt :
ype of ship
Di t
Mo index |- scc:u_n -
vpe of ship

Source: own elaboration based on publicly available information
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Section Il - Assessment of the
implementation of environmental charging
schemes
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4 Case studies

The case study methodology has been employed successfully in port studies for several decades
thanks to its flexible data requirements; case studies enable to collect diverse types of data, such as
interviews, questionnaires, published and unpublished materials, and direct observation.

Another benefit of case studies is the contextual sensitivity inherent to this method, which allows
uncovering how local economic, technological, political and environmental contexts influence the
successful adoption of the charging system. Such an approach allows, next to the more descriptive
and broader (statistical) analysis within fact finding studies, to uncover more in-depth insights.
Furthermore, some elements crucial to the assessment of the schemes are not likely to be available
in public and need close interaction with port management bodies (e.g. impacts on the commercial
and financial level, evolution of the ship portfolio calling the port, etc.).

Further to the data collection phase of the study, it was observed that most schemes tend to revolve
around a common set of core principles. This should not come as a surprise, as many ports are
involved e.g. in the ESI working group, and in general the industry has a tendency to be subject to a
large degree of the so-called ‘mimetic and normative isomorphism’, i.e. a natural way to commonly
adopt certain processes and structures, given the frequent and multiple interactions within — for
instance — trade associations or other industry-led initiatives (ECOPORTS e.g.).

In light of the above, a series of case studies were developed to collect more specific quantitative
and qualitative data on environmental charging in the EU. The original idea in the Tendering
Specifications for this study was to develop at least 5 case studies, each reflecting a ‘promising’
environmental charging scheme. However, in order to give a more adequate representation of the
inherent diversity of EU ports, it was decided to develop 14 case studies. The choice was based on
factors such as position, size, specialisation and governance model of ports. The final list of case
studies includes:

=

Amsterdam
Antwerp
Bremen
Civitavecchia
Gothenburg
Hamburg
Le Havre
Riga
Rotterdam

. Setubal

. Stockholm

. Tallinn

. Valencia

14. Zeebrugge

LN~ WN

S
W N RO

Overall, the 14 ports selected account for 29% of cargo throughput of EU ports in 2015 (source:
Eurostat).

The vast majority of ports analysed are in the Hamburg-Le Havre port range. This is most likely
because, with the exception of Sweden, environmental charging in the EU started as a bottom-up
initiative of the ports in that area, and the uptake consequently remains high.

In an effort to examine the international, non-EU, experience, the port of Vancouver was also
approached as a potential case study, however without success.

In-depth interviews were carried out with representatives from each port to obtain information on:
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A short description of the economic, social, political and environmental context, with
particular attention to the volume and typology of traffics, number, type, flag and origin of
ships, the relations with the local communities and the competitive position of the port.

e The structure of any charging schemes at the port and in particular any differentiated
infrastructure charging schemes aimed at reducing external environmental costs with
specific focus on ship dues, berthing dues and any other charges that can be associated with
the use of a specific piece of infrastructure or with the limitation of negative external
impacts. Green incentive schemes such as reduction on port dues based on existing
indexes/certifications or other metrics developed by port authorities, generally as a
percentage reduction on port dues will also be included.

e The analysis of the rationale for which a charging scheme has been set up, mostly through
interviews with port authority officials and selected port users, the collection of local and
international expert opinions, and available data.

e Specific details on the financial dimension of the scheme.

e A quantitative assessment of the effectiveness in terms of reduction of environmental
impacts of the charging scheme under current market conditions when information is
available (e.g. air quality, water quality, congestion, noise, etc.).

e The perceived impacts of the charging scheme at least for port users, local communities and
other stakeholders in term of, for example, image, relations with the local community or
perceived environmental performance of the port. This section of the case study was built
on the basis of structured interviews with key stakeholders where a number of semi
guantitative indicators were collected per port.

4.1 Main lessons learned

Motivation for implementation: virtually all ports mentioned their environmental strategy as the
main driver for implementing an environmental charging scheme. More specifically, the significant
environmental aspects that are taken into account are mainly air quality, noise and waste. NO, and
SO, — and their concentration and impact on the areas surrounding the port — seem to be frequent
causes for concern, especially in larger ports. However, other driving factors were also mentioned,
notably port-city links, encouraging ship owners to reduce impacts, pressure (of course not directly)
from Ecoports and the Worlds Port Climate Initiative.

Size and specialisation play a somewhat lesser role than expected: our sample of ports include a
wide range of diverse ports in terms of size, specialisation and also geographic location. None of
these factors, however, seem to produce a tangible effect on the decision on whether to implement
an environmental charging scheme. There is a higher concentration of ports with environmental
charging schemes in the Hamburg-Le Havre port range, but this can be attributed to the fact that the
World Port Climate Initiative and the ESI originated from an initiative of some ports in that area.
Many other ports from the same area followed the example.

Autonomy in tariff setting: while size does not seem to be a driving factor, autonomy to set tariffs
clearly is. All the ports considered in our case studies do have autonomy to set their tariffs, except
for Civitavecchia, Stockholm and Valencia. Where there is no autonomy in tariff setting, the decision-
making role of the port is very limited. It is the case of Italy, where ports are not allowed to set tariffs
and dues, but only fees for a limited number of services (e.g. waste collection). Civitavecchia’s
scheme, for instance, envisages a rebate on the waste collection fee for ESI-certified vessels with a
certain score. What may seemingly be illogical — ESI deals with emissions, and consequently there is
no incentive to reduce or improve the management of waste — is the result of the impossibility for
the port authority to modify port dues. Similarly, in Spain, port dues are decided at national level.
Valencia’s scheme can be used as an example for the purposes of the Study, but in fact, by virtue of
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a national law, the same environmental charging scheme applied there can be applied in all Spanish
ports with only minor differences.

Environmental indexes / certifications: as emerged in the first phase of the study, most schemes are
based on environmental indexes / certifications, namely the Environmental Ship Index and Green
Award. The reasons for that are discussed above and mostly to be found in the fact that it is easier
for ports to rely on an existing index / certification that assesses and certifies how ‘greener’ a ship is,
rather than developing a new metrics from scratch. Furthermore, these indexes / certifications are
perceived as reliable, and the uptake in the industry is high.

Start date: based on case studies, environmental charging is a relatively recent practice in the EU.
With the notable exception of Stockholm, which started rewarding green vessels in 1991 (the
scheme was then revised in 1993 and 1996), environmental charging has been implemented
regularly only since 2011, with Antwerp, Rotterdam and Hamburg rewarding ESI-certified vessels. In
the following years, many ports have been following that example. In Spain too, where a national
environmental charging scheme exists, the law that lays down the requirements for its application
was approved in 2011. Several schemes were approved as late as 2015. This should suggest that the
‘momentum’ is still high, and it is quite likely that many other ports will decide to implement an
environmental charging scheme in the near future.

Decision-making process: in virtually all ports the decision-making process sits at least with the
environmental department of the port authority. In the Hamburg-Le Havre port range, however,
where the EU busiest ports are, and where the ESI initiative originated, the commercial department
is often reported to be the main decision-maker.

Budget: with the exception of Civitavecchia, all case-study ports allocate a variable budget for the
payment of rebates connected to their environmental charging schemes. A variable budget means
that adjustments can be made during the year. The budget allocated is generally the result of a
learn-by-doing process, whereby ports estimate the necessary amount of money to manage the
scheme, based on the number of calls and rebates of the previous year. Most port authorities
preferred not to disclose exact figures, as budget allocation is considered confidential data.
However, some ports agreed to give exact figures, namely Antwerp, Civitavecchia (both around EUR
500 000 a year), and Amsterdam (EUR 135 000). It would also be interesting to know the percentage
of the budget allocated for the scheme on total port dues. While many ports refused to disclose this
data, it is known that in Rotterdam it is <1%, in Antwerp it is between 0,5 and 1% and in
Civitavecchia it is 2,2%. The budget allocated is generally redistributed through rebates for eligible
ships.

Monitoring: the vast majority of ports interviewed does not carry out any specific environmental
and economic monitoring of the impact of the charging scheme applied. What emerges from the
case studies is that port authorities do not specifically monitor the impact of the environmental
charging scheme they implement. Despite environmental monitoring being increasingly
acknowledged as a fundamental practice, it has not yet evolved to including the impact of
differentiated charging.

The lack of data from specific monitoring of environmental charging schemes makes it particularly
difficult to analyse the phenomenon from a quantitative perspective. While there are certain
inherent difficulties in gauging the environmental effects of a charging scheme (discussed in the next
section), when it comes to economic monitoring, it is mainly the lack of resources (especially in
smaller ports) that prevents ports from evaluating the impact of a scheme from the quantitative
point of view. As an exception to this ‘rule’, interesting data is available from the port of Rotterdam:
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Table 10 — Number of ESI calls in the port of Rotterdam

Number of calls of Number of calls Total number of
ships with an ESI under ESI (2 31 calls (seagoing

score points) ships)

83 / 29076
1057 / 27434
4 825 1846 25321
5359 1712 25393

Source: Port of Rotterdam Authority (2015)

As can be noted, in 2013 and 2014 the number of ships with an ESI certificate (regardless of the
exact score) was about 19% and 21% of total calls, while ships eligible for a discount (i.e. with a score
equal to or higher than 31) were around 7% of total calls.

The port of Rotterdam can offer interesting insights on the impact of environmental charging,
because it is the busiest port in Europe, and because it monitors the portfolio of ships visiting the
port, thus detecting potential changes in the amount of ships possessing an ESI certificate. Although
not causally linked to the implementation of the scheme (many parameters are influencing),
interesting insights can be deducted. There are analytical exercises on potential impacts (results are
not public), but these show that in the short run schemes do not lead to altered behaviour when it
comes to change in the existing fleet of ships. The incentive is only effective when it comes to the
development of new ships (rewarding early compliance, i.e. shipping lines take into account
technologies beyond compliance) and the choice of fuel (more environmentally friendly). As a result,
the real impact of the scheme is to be considered in a long-term perspective. In the short run, if a
liner ship obtains rebates in multiple ports (e.g. 4 ports), the rebates could provide the stimulus to
pay the extra price for cleaner fuels.

The effectiveness of the scheme is measured by the number of calls (the more, the better) falling
under the scheme (in absolute terms), as well as the increased number of ports and ships
participating in the scheme. The scheme is set up as a short-term, temporary impulse to stimulate
altered behaviour (investment decisions, fuel use). The idea is not to provide a kind of fixed income
for the customer. This message is also consistently conveyed to users. Although there is no absolute
upper limit for the total amount of rebates given, financial monitoring is present, meaning that
adjustments can be made when necessary.

Resources required to manage the scheme: the study attempted to quantify the Full-Time
Equivalent (FTE), i.e. the workload of an employed person necessary to manage an environmental
charging scheme. Not all ports were able to provide such a figure, however, on average, the FTE
varies from 0,5 and 3 a year. It can be argued that managing a scheme is not particularly
burdensome in terms of effort and human resources. This should not come as a surprise, since, as
mentioned above, the vast majority of schemes is based on environmental indexes / certifications
for the very reason that this solution makes it easier for ports to implement and manage a scheme,
thus reducing their workload to a great extent.

Malus scheme: since all schemes identified work as bonus schemes, ports were also asked to
express their opinion about introducing malus schemes. There was unanimous agreement that
malus is not a priority of the moment. It is perceived as more complex to manage, with additional
administrative costs. Above all, ports feel that it should not be their duty to sanction polluting
vessels, because existing legislation already lays down requirements with which vessels must
comply. Nevertheless, it should be noted that, if the principle of revenue-neutrality is to be respected,
then an implicit transfer of value from more polluting to less polluting ships must take place in any case,
through recalibrations in the tariff structure.

A set of tables below summarises the main findings from the case studies.
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Table 11 - Case studies summary table — Hamburg - Le Havre port range

conservation

PORT OF
Hamburg — Le Havre port
BREMEN/BREMERHAVE
range ANTWERP ZEEBRUGGE ROTTERDAM AMSTERDAM LE HAVRE HAMBURG / N
Location/range H-LH H-LH H-LH H-LH H-LH H-LH H-LH
River/coastal port River Coastal Coastal/river River Coastal/river Seaport Seaport
Located in or near large VES NO YES YES ‘ Limited YES YES
urban area interference
Located in SECA area YES YES YES YES YES YES YES
Municipality/
Autonomous
Municioali Municioali
Ownership / unicipality/ Municipality/ unicipality & state/ company with a State-owned Municipality (City- Municipality (City- of
%) Autonomous Autonomous .
=] governance model Autonomous company separate department establishments state of Hamburg) Bremen)
= company company
(%) for the harbour
E master
g Total revenue (£) 338 406 000 69 436 143 660 000 000 142 400 000 173 210 000 176 202 531 -
<
T R
S Total ca;%‘igo””es 199 012 082 45 000 000 444 700 000 79 800 000 67 592 820 145 700 000 78,2
: fior;tizlgilrli -LNG - Containers - Liquid bulk - Liquid bulk Bulk. container and
Dominant cargo 9 ; - Short-sea RoRo - Dry bulk - Dry bulk - Containers Universal ’
- Conventional . Lo . general cargo, cars
- LoLo containers - Liquid bulk - Cruise
goods
Presence of industry +++ 0 +++ ++ ++ +H+ +++
Container /
P hemical E |
Dominant industry Petrochemical / etrqc emical+ nergy (coal & Energy Container automobile/bulk/
Biobased petrol)
breakbulk
-landuse & - Air quality
-Ai li - Ai li
o Ir quality - Air quality + odours ir quality + odours nature. - Air quality - Noise
< . . . - Waste . - Waste conservation .
= Relevant environmental - Air quality . - Noise - . - Noise - Nature
2 > - Noise - Efficient energy- - water quality
w O aspects - Waste - Nature . R - Nature - Waste
su - Land use & nature ~ Waste use - Air quality ~ Waste - Sediments
g g conservation - waste P
€ - ) - CO? saving
S ®» - Noise
z . . Land use &
. . - Air quality . .
Focus strategy Air quality Waste _ Noise Air quality nature Greenports strategy
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Hamburg — Le Havre port

PORT OF

DIFFERENTIATED CHARGING

range ANTWERP ZEEBRUGGE ROTTERDAM AMSTERDAM LE HAVRE HAMBURG BREMEN
YES (Budget is
fixed, but system Responsibility lies
Autonomous tariff-setting YES YES YES YES behind division of with the Supervisory YES

it is autonomous Board
decided)
YES. A discount of
o .
YES (Variable % YES, but only alsﬁ:dntzosr;idge;i;
depending on gross applied to the 2?\ ES| scorerilo or
o/ if> _ st _ . . . .
YES (10%, if score > YES (10%, if score 2 30 YFS (10%, If‘_ 31 tonr?agg >1 top 10 shlppmg Y.ES (differentiated higher. The rebates
ESI . . points -20%, if LNG reduction if score 2 lines with a discounts based on .
31 points) points) . nd . are applied per call
fuel/large catalysts) 20 points, 2 maximum rebate ESI scores) ) .
L and only 25 ships with
reduction if score 2 of 10% (score 231 .
31 points) points) the best ESI score will
receive the discount.
YES (3% discount on
port dues for product
Green Award NO NO YES YES NO and chemical tankers, NO
crude oil, LNG
carriers)
Incentives for LNG
VES Ships (1. year 50 %, 2.
0,
- Rebate on YES (Blue Angel award ys/a rSZhSin /;J’vfi.tze;:allls
concession fees 2% rebate/ port O;‘uel f\alf of the
regarding power discount rebate
. container traffic, if | scheme 15% discount o~
" . YES (Incentive . . A Study on “Quality
Additional environmental . modal shift on the GT portion of o .
scheme on fine NO NO NO L Shipping and Fair
schemes . objective is port fees/LNG fuel S
particles) . Pricing” will be
realised scheme 15% rebate finished in sorin
- Rebate related on port fees- Blue 2016 and us:d ffr
to transhipment Angel Award and LNG . ;
- . further discussions
of containers via Scheme) .
Sss but not to implement
a new Bonus system
for the two Ports
ESI: 2011
Green Award ESI: 2011
Start date of use ofi:fg(ljlﬁ 2012 Greerfsa:\./vza?';'lmlS seagoing ships: 2003 2012 Green award: 2014 Lf\lscli.'22001126
’ ’ Green Award inland Other: 2015 ’

vessels: 2015
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Hamburg — Le Havre port

PORT OF

currently used for
single hull ships

be developed by
central governments

characteristic

range ANTWERP ZEEBRUGGE ROTTERDAM AMSTERDAM LE HAVRE HAMBURG BREMEN
Total FTE resources per
year P Ca.0,5 FTE Ca.0,5 FTE Ca.1FTE 0,2-0,3 FTE Ca.0,5 FTE Not available
el I
& up but within the ESI
future measures and working grou
o KPI’s. And within the € group,
= . - . - . . experts of Le
™4 N ) Financial, incl. # Financial, incl. # ships . . ESI working group,
o Main dimension of . Financial + Havre are .
= o ships & total amount & total amount of . experts of S Not available
= monitoring Environmental contributing to an
of rebates rebates Amsterdam are .
] - environmental
= contributing to an )
] . impact
w environmental
= . assessment
o impact assessment
module
module
rterly reportin Yearly reportin
Quarterly ep_o ting Including monitoring . early reporting
. to Executive Yearly ad-hoc . . No reporting to to the .
Structural evaluation . . changes in the ship ) - Not available
Committee + adaptations . Executive Committee management
- portfolio
monitoring board
In favour of malus NO, but...* NO NO, but...* NO, but...* NO NO NO
—Complexity on - Practical issues
L P ) v - more coordination (diversity of cargo & .
admini-strative level . . - - ESI not suited to
w ) between ports - audit costs (proof environmental risks) s
s - audit costs (proof . L apply within
= of evidence necessary of evidence - more coordination malus scheme )
S - inefficient market reversed) between ports SO Legal constraints and
b reversed) : ) - Traffic shiftsto | g h b
- ) shifts - complexity necessary ) ) Indexes have been
= Explanation von et - higher cour;trleshwnhout developed only to be
§ Only possible i administrative costs *Malus applied to *Only possible if 50% the scheme used as incentives.
80%-90% of the . L - regulatory, non-
. - complexity T polluting inland of the users T
users compliant; ; . discriminating
- audit costs waterway vessels compliant + should
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Hamburg — Le Havre port

PORT OF

seagoing vessels (2014)

range ANTWERP ZEEBRUGGE ROTTERDAM AMSTERDAM LE HAVRE HAMBURG BREMEN
Part of the ESI-worki
artotthe e>rworking YES YES YES YES YES YES YES
group
. YES (Focus on car
Focus or;ecer;tsrl]r; market NO YESS(eF:(;:? ori1nsh)ort— NO NO carriers & NO
€ pping containers)
9 - EU level: WPCC 2008
= . . - European level:
] - National level: action
4 ) . Worlds Port .
< plan on fine particles - Pressure of . ESI : Enhancing the
T . - European level: Climate )
o and NO, in the port governments . - European level: environmental
o . Worlds Port Climate _ Conference 2008 . .
i Motivation and the city of - Need of Conference 2008 Worlds Port Climate — Independence performing of ships
< . . Antwerp - 2008 collaboration of ports . Conference 2008 p. L LNG: Support for a
= implementation . - Green image . of participating
= - Pressure to make an impact . . - Green image to ) faster
prr} - Neighbouring ports ports in the . .
& stakeholders - Image to make use of it stakeholders application implementation of
s - Promotion of port stakeholders .pp L LNG,
= . . - simplicity and
o - Neighbouring ports o
; dynamic initiative
were applying
Shipping line &
Proof of environmental Shipping line / port Lo
certificate responsibility Port Port Port Shipping agent (environmental Port Shipping line
charter)
. . Environmental + . Environmental + . .
U} . Environmental + Environmental + . CSR + commercial + . Financial, legal,
2 Departments involved . ; . . . commercial + port commercial + )
] Financial commercial + financial . harbour master ) . environmental
I w user association financial
wv
E o Management board
o .
o Board of directors + based on proposal . )
= Economi
@a & Main decision-maker Executive Financial Commercial Commercial from commercial Management Senatorfor EconomicAfais
9 . . LabourandPorts
a Committee and environmental
divisions
. . . . .y . . . Variable (up to a
Fixed/variable budget Variable Variable within range Variable Variable Fixed o
7 certain limit)
w
s Total amount of rebates + € 500 000 Confidential Confidential € 135 000 € 100 000 Not available
£ 0,2% - 0,5% of the
w i = i
b o Not disclosed ship dues (= ship .
< % of total port dues 0,5% - 1% . i <1% +0,5% related charges, # Not available
a (confidential)
2 volume related
§ charges)
<Zt Number of calls under ESI
= / number of calls of 501 /14 009 /7720 1712 /25393 633 /4927 445/2045
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Hamburg — Le Havre port

PORT OF

range ANTWERP ZEEBRUGGE ROTTERDAM AMSTERDAM LE HAVRE HAMBURG BREMEN
Waste fee
management is
divided in two
E categories; disposal
f d ti t
: s e ot et
T] YES (vessels YES, free of charge the fee is p & .
< . YES (vessels powered . ) disposal of ship-
S . powered by (under certain . reimbursed if the )
= Special rebate . NO . by environmental . NO generated residues
environmental environmental . waste is A
= . . " friendly fuel) . and oily waste. There
w friendly fuel) friendly conditions) deposited in the ) .
= ort) is no special rebate.
<§z P But unreasonable
amounts of waste are
not included in the
“No special fee”-
system.
Dedicated tariff
Dedi iff Dedi iff
") edicated tari str.ucFure Dedicated tariff Dedicated tariff Dedicated tariff edicated tari structure, but Dedicated tariff Dedicated tariff
] and/or rebate within structure and extra rebate related to
n structure and rebate structure structure

general tariffs

structure

structure

waste rebate

transhipment of
containers via SSS
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Table 12 — Case studies summary table — Baltic Sea

PORT OF
BALTIC
STOCKHOLM GOTHENBURG TALLINN RIGA
Location/range Baltic H-LH Baltic Baltic
River/coastal port Coastal Coastal Coastal Costal
Located in or near large VES VES VES VES
urban area
Located in SECA area YES YES YES YES
Ownership / State/ Municipality
9 Autonomous & Municipality Municipality State
= governance model
2]
é Total revenue (€) 75 710 000 n.a. 111 000 000 52 145 388
Q
<
5:‘ Total cargo (Tonnes -2014) 8 000 000 metric 37 100 000 28 300 000
5
- Containers - RO-Ro
- Short-sea RoRo - Containers
- Dry bulk - Dry bulk
Dominant cargo -LoLo containers - Dry bulk
- Liquid bulk - Liquid bulk
-Liquid bulk - Liquid bulk
- Passengers - Passengers
Presence of industry Restricted +++ Restricted +++
Dominant industr High Technolo, Container / Transit & distribution services Bulk
¥ € gy passenger/liquid bulk
. - Air quality - Air quality - Air quality - Air quality
< . . . .
E > Relevant environmental - Noise - Noise - Noise - Noise
; E aspects - Waste - Nature -Ship’s Waste - Nature
O
‘-‘S‘ [ - Energy efficiency - Waste - Local Community - Waste
g
- OPS I
Focus strategy - Waste - EMS Certification
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PORT OF

BALTIC
STOCKHOLM GOTHENBURG TALLINN RIGA
YES
Autonomous tariff-setting NO YES YES
Port Authority
NO — Swedish Environmental Research
YES (10%, if =
ESI Institute study found no Index that fully met (10%, i .score >/ To be confirmed No
. . 30 points)
all fee considerations e.g. passenger vessels
YES
Green Award NO NO To be confirmed crude oil tankers holding a Green Award

authority

g Certificate are granted a 10% reduction
E on all port charges and dues
é Additional environmental Yes (CSI:10%rebate on
g YES — for NOx, SOx, LNG, OPS port dues /LNG fuel YES — (-10% waste fee) Cruise Ships NO
] schemes
:: scheme: 20%rebate)
e
ESI: 201
g Start date of use 1991 (Voluntary), revised 1993 and 1996 31: 2015 2014 April 2014
e CSl: 2015
e
e Part of the ESl-working To be confirmed YES To be confirmed NO
group
F i k YES (F hort-
ocus on certain market NO S ocus 0|? short YES Cruise ships NO
segment sea shipping)
- Port-city links.
Motivation - Stra?tegic value of envirpnme”t' ) Integral part of port - Encourage ship owners to reduce impacts Improve the image of the port, improve
implementation - Collaboration between port, city and Swedish strategy quality of ships in the port
Maritime Administratn
Proof of envi tal Shi .G Award prod
ro?. © enV|ronm.er? .a Swedish Maritime Administration & Port Port P (?wners reer.1. ward produces a
certificate responsibility list of the certificate holders.
o
2
§ a Departments involved To be confirmed Enwropmen.tal * . ‘Commission of Port Dues’ within Port Authority EnV|ronmentaI.+ ma.rketlng +legal +
2 U commercial + financial financial
2 0
O x
oo
g . .
a Main decision-maker Swedish Maritime Administration Financial /port Board
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PORT OF

BALTIC
STOCKHOLM GOTHENBURG TALLINN RIGA
Variable (d di th t of
@ Fixed/variable budget N/A Variable To be confirmed ariable ( ep(‘arf 'Ng on the amount o
w certificate holders)
(=]
" .
G Total amount of rebates N/A Not d}sclosgd To be confirmed Very low
o (confidential)
(%]
< .
Not disclosed
= % of total port dues N/A © .ISC os.e To be confirmed Less than 0.5%
S (confidential)
2
‘Z’: Number of calls under ESI
o / number of calls of N/A /7720 To be confirmed Not monitored
seagoing vessels (2014)
U) Total FTE resources per To be confirmed Ca. 0,1 FTE To be confirmed Less than 0.05
2 year
%3 f f
Main di . N . N S
EE an dm.1en.5|on © To be confirmed Financial, incl. # ships To be confirmed © specific monitoring action is
w g monitoring undertaken
S . . L
Yearly ad-h N f luat t
Structural evaluation To be confirmed carlya . o¢ To be confirmed O specilic evaluation action Is
adaptations undertaken
- In favour of malus NO NO NO, but... YES
D2
=¥ Incentive schemes should encourage - a malus scheme In order to avoid ‘waste tourism’ there should be Very hard to implement due to
= Explanation compliance-plus. Malus would punish vessels placed risk on the harmonised implementation requirements related commercial constraints
and thus not viewed as constructive shipoweners to scrubber residues and PRF in all MS
= . . .
Z Special rebates are applied for ships
== ) ) ) with a sanitary waste treatment system
2 § Special rebate N/A Free of Charge YES (-10% for cruise ships separating by type on board (almost all) and for vessels
=2 (MARPOL Annex V) with liner status that call at the port
<§t multiple times.
) . Only vessels with liner status that call in
9 Dedicated tariff structure _ Dedicated tariff - Discount for Ro-Ro (-15%) — (-40%) the port regularly enjoy the rebate.
» and/or rebate within To be confirmed

general tariffs

structure

- Container (Regular) -15% to -45%

Almost all vessels in Riga are SSS
vessels.
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Table 13 — Case studies summary table — Mediterranean Sea and Atlantic Ocean

PORT OF
MEDITERRANEAN/ATLANTIC
VALENCIA CIVITAVECCHIA SETUBAL
Location/range MED MED ATL
River/coastal port Coastal Coastal Coastal
Located in or near large urban area YES NO YES
Located in SECA area NO NO NO
Ownership / Municipality/ Autonomous
n State State
'g governance model company
<]
[t Total revenue (€) 22411090
'_
Q
g Total cargo (Tonnes -2014) 8058000
<
T
o - Other liquid Cargo
- Containers - Dry Bulk - Solid Bulk
Dominant cargo
- Conventional goods - Liquid Bulk - Containers
- Fertilisers
Presence of industry +++ +++
Dominant industry Thermoelectric + metallurgical Paper
> - Air quality - Air quality
2 Soil & water qualit Air qualit
K — ol & water quality — Alrquality - Efficient energy-use of natural
E Relevant environmental aspects - Waste - Efficient energy-use resources
F—t' - Nature - Waste - Waste
2
i _ Nopi -Nature
s Noise
s
n;‘ - Air quality - Air quality - Waste
2 Focus strategy  Noise ~ Noise - Efficient energy-use of natural

resources
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MEDITERRANEAN/ATLANTIC

PORT OF

VALENCIA

CIVITAVECCHIA

SETUBAL

DIFFERENTIATED CHARGING

Autonomous tariff-setting

NO

Limited

ESI

NO (Own incentive scheme: Environmental
Best Practices Agreement)

YES but rebate given on the waste
collection fee

Yes(3% if score >/=30 points)

Yes, 3% premium on Tariff of port

Green Award NO NO use (TUP) for Crude oil/Product
Tankers
Additional environmental schemes YES (Incentive scheme for port operators) NO YES (Incentive sc.heme for port
operations)
Start date of use 2011 2013 2013
Part of the ESI-working group NO YES

Focus on certain market segment

Motivation implementation

- Pressure of regulation

- Ecoport Il Project

- Measure to improve the quality of
life in the areas surrounding the port

- Easier to manage

- Reliability

GREEN AWARD PROJECT

Proof of environmental certificate responsibility

Shipping lines / Port operators

Port

DECISION-
MAKING
PROCESS

Departments involved

Environmental

Environmental

Environmental

Main decision-maker

Environmental

Environmental

Environmental

FINANCIAL ASPECTS

of ESI

Fixed/variable budget Variable Fixed (annually determined)
Total amount of rebates 500 000
% of total port dues 2,2%

Number of calls under ESI / number of calls of seagoing vessels

(2014)

/1523
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PORT OF
MEDITERRANEAN/ATLANTIC i
VALENCIA CIVITAVECCHIA SETUBAL
U] Total FTE resources per year 1,5 person 3 persons Ca.1FTE
2
o g Main dimension of monitoring Financial + Environmental Environmental + Financial Environmental
EE
w2z
g Structural evaluation
» W In favour of malus NO
32
<§I 5 Explanation Not a briorit Ports are not in a position to sanction Malus applied to Pollution paying
w P P ¥ ships principle
[
2
w
u 2
20 Special rebate
22
<
S
Liners service vessels have a port
reduced scheme according to their
» . ) o ) . frequency.
o Dedicated tariff structure and/or rebate within general tariffs Tariff structure and rebate
Other reductions offered according
to the services required or the
conditions presented.

Sources of the tables: own elaboration based on interviews with port authorities
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5 Environmental assessment

5.1 The significance of monitoring environmental charging
schemes

Even though Section | demonstrates that environmental monitoring is a well-established practice in
the EU port sector, the case studies revealed that many of the questions asked and the issues raised
are only now emerging as points of consideration for port authorities themselves. Even where some
schemes have been implemented for several years and the fees are well established, it does not
necessarily follow that the environmental impacts or benefits of the scheme are actually known or
even actively monitored.

As widely recognised, the motives for implementing such charges focus on air quality, waste
management and on-shore power supply (OPS), and these aspects reflect the wider scale and scope
of port environmental management, as port authorities acknowledge that the remit of
environmental concerns extends from shipping lanes to inner city, and from port area to port-city
environs.

The research pathway of this study included detailed briefings, discussions and interactive sessions
with a range of stakeholders and it is interesting to note the cautions, problems and gaps in data
reported by different, individual authorities. It may emerge that the range of fee models used is
relatively narrow and that the overall, sector-wide approach is in itself moderately harmonised.
However, it seems that motives, approach, knowledge of costs and information on actual
environmental benefits is far from consistent and that many gaps still remain.

The policies and practices adopted obviously have a profound effect on the extent to which the
quality of the environment itself is protected or improved, and the degree to which the impacts of
the scheme may be rigorously assessed through monitoring and reporting. For the latter to be
achieved to any level of confidence, the functional organisation of the environmental programme
requires the identification and selection of appropriate performance indicators specifically targeted
at the impact of the charging scheme itself.

The relevance to this study of differentiated fees is that for all standards, and the initial EcoPorts
Self-Diagnosis Methodology (SDM, checklist of the components of any credible EMS), ports must
indicate the extent to which they have developed a monitoring system. The system must be based
on appropriate performance indicators and apply to both their EMS and the quality of the
environment itself. 79% of all EcoPorts members (75) indicate that the port authority has an
Environmental Monitoring Programme, and 64% respond that Environmental Performance
Indicators (EPIs) have been identified and selected. The following table from the EcoPorts database
shows the ranking of Monitoring Programmes:
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Table 14 — Ranking of environmental monitoring programmes in EU ports

m Monitoring Programme .
- Energy consumption 67

Waste 65

Water consumption 61
Water quality 58
Noise 55
Air quality 53
Sediment quality 52
Carbon footprint 48
Soil quality 40
{88 Terrestrial habitats 36

KN
EN
4]
B
| 6
KX
KN
| 10
El

1 Marine Ecosystems 34

Source: EcoPorts

The issues of waste (2"), water quality (4"), noise (5™) and air quality (6™) are emerging as key
considerations of the components factored in to the main differentiated fee schemes. The
connections with shipping are clearly obvious, and so are the links to OPS, Green Shipping
Certification and waste management programmes. What emerges from the study is the point that,
although the port sector has demonstrable competence and commitment to environmental
monitoring and reporting (64% produce publically available environmental report), there are very
few instances where the environmental benefits of the application of differentiated charging
schemes can be identified on the basis of systematic, scheme-specific, scientific monitoring.

This lack of evidence should not lead to concluding that differentiated charging is not effective per
se. On the other hand, the obvious corollary to burning cleaner fuel, producing less waste, operating
a ‘greener’ vessel and using OPS is an improvement, or at least enhanced protection of the
environment in terms of quality and the standard of living of local communities. However, there is a
range of problems reported by ports in setting in place systems apt to gauge the extent to which
differentiated charging schemes deliver environmental benefits.

At sectoral level, the adoption and application of differentiated port infrastructure charges is
arguably still in the development stage, and efforts to evaluate impact and validate models are only
now being pursued. The current status of such schemes is derived from the mix of concept, motives,
qualifying criteria, fees and cost structures, commercial imperative and perceived environmental
benefits. The extent to which a port authority or its decision-making body can influence the
environmental behaviour of shipping is limited by considerations of costs, liabilities, competition,
responsibilities, technology, natural systems and, to a certain extent, policy and operational practice.
The costs and benefits are not based on absolute parameters or predicated against uniform criteria
or common factors.

Feedback from port sector stakeholders suggests that it may be difficult to monitor and quantify the
environmental benefits of such schemes because of the difficulties of distinguishing the impact of
specific emissions or discharges related to differentiated charging schemes from the sum total of
aspects impinging on environmental quality in its entirety.

The problem of monitoring air quality is central to the whole debate concerning the efficacy of
differentiated charging schemes. Air quality is in itself a dynamic, transboundary phenomenon
representing an amalgam of constituents. Its characteristics can pervade every niche of the port-city
complex, and they may have profound influences on health, general living conditions and the natural
environment in its entirety. The port sector has recognised air quality as a priority issue for the last
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ten years and has endeavoured to manage air quality through individual port initiatives and through
its representative organisations. The following table illustrates the priority ascribed to air quality by
European ports over the last ten years.

Table 15 - Priorities ascribed to environmental issues by EU ports of the last ten years

Port Development
(water)
Water quality Dredging: operations

Dredging disposal Dredging disposal Energy Consumption

Dredging: operation ' Dredging: operations

Dredging disposal Ship waste

Port Development Relationship with local ~ Relationship with local

(land) community community
Contaminated land Hazardous cargo Energy consumption Dredging: operations
Habitat loss /
. Bunkerin
degradation & _

. Port Development Port Development Port Development

Traffic volume
(land) (water) (land)
Port Development

Industrial effluent Ship discharge (bilge) Water quality

(land)

Source: European Sea Ports Organisation: ESPO Port Performance Dashboard — May 2013

The difficulties of monitoring source-specific impacts reported by port authorities probably reflect
the complex of legislative and technological considerations set within the dynamics of naturally
occurring systems (for example, meteorological, climatological and hydraulic) that are themselves
often chaotic in performance. Port’s activities produce emissions, the control of which may come
under international, national, municipal or any other agency jurisdiction. Local community
representation may be a factor and the whole issue may focus concern on health and environmental
quality prompting mitigation responses. Port authorities may be in the situation where, in law, they
do not have direct liability or responsibility, but as landlords, they may be deemed to be in a position
to bring influence to bear on their tenants and operators. Add to this the Principles such as
‘Precautionary’, ‘Taking all Reasonable Steps’, ‘Due diligence’ and ‘Duty of Care’; it is not surprising
that these are some of the drivers encouraging research into practicable response options.

However, albeit technically challenging, it should be possible to at least try to develop modelling
techniques that make use of precise emission inventories and time series that include monthly
means of dispersion factors, in such a way as to allow estimating the overall impact of a specific
charging scheme on certain significant environmental aspects. The models developed would then
have to be tested against a set of observational data to verify their reliability. Even though not
specifically focusing on environmental charging, dedicated projects have sought to identify
guantitative input components in order to ascertain the extent to which shipping impacts on port
area environmental quality. For example, the Port of Oslo, Norway (in SECA) has recently presented
a study on the management of air quality’® that identified source-specific impacts on air quality.

With the close juxtaposition of commercial port area, city structures including dwellings, and natural
landscape, the Port of Oslo makes an appropriate case study. The activity profile consists of:

1 Managing air quality at Port of Oslo: Bridging Port and City - Heidi Neilson, Head of Environment, Port of
Oslo, and The Thanh Nguyen, CEO, PortsEYE AS) at the GreenPort Congress (Copenhagen, October, 2015)
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e 50-60 calls/week, 3.000+ annually
e 6 million passengers per year

e 212.000 container (TEU)

e 8 million tonnes goods

e 2 million tonnes wet bulk

e 1,3 million tonnes dry bulk

e 57.000 new car imports annually

The Norwegian Institute of Public Health, Norwegian Public Roads Administration and University of
Oslo - Faculty of Medicine quotes around 50.000 deaths caused by air pollution in Oslo through a
period of 10 years.

The accompanying table shows the Inventory of Emissions for the Port of Oslo (2013), and clearly
demonstrates the range of vessels and activities that need to be considered if a comprehensive
register of releases is to be attempted.

Table 16 — Inventory of emissions for the Port of Oslo

Bulk Carrier 10,10 0,15 2,71 461,58
{0 H{0) 19,93 031 543 946,83
Container 59,13 0,99 16,17 2.806,72
Cruise 164,41 3,49 58,69 10.741,32
Ferry (foreign) 264,89 6,36 91,19 17.223,79
General Cargo 28,60 0,43 7,90 1.371,41
0il / Chemical Tankers 42,27 0,65 12,35 2.115,54
Commercial Fishing 0,30 0,01 0,20 30,42
Ferry - Excursion 79,41 3,41 48,86 10.241,14
Recreational 4,55 0,20 2,84 461,65
Supply Vessels 1,82 0,08 1,07 184,40
Tug - Push boat 6,38 0,28 3,75 646,89
Work boats 5,74 0,25 3,38 582,26
Other vessels 8,80 0,39 5,50 893,29
Traffic 22,15 0,58 0,01 2.043,99
Cargo Handling Equipment JRI0R:SIEN )L 0,00 5.538,06
TOTAL 759,37 18,03 260,04 56.288,88
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At the data-gathering stage, the quality, availability and degree of representation of information will
be paramount along with decisions on cut-off boundaries or zones when port-city-hinterland models
are taken into consideration.

The extent to which any particular period of data may be considered genuinely representative will
vary depending on traffic profiles, meteorological conditions and overall port area activity.
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Inherent in this form of monitoring are also the elements of cost and considerations relating to
cross-organisational collaboration. The old adage that results are only as good as the data on which
they are based is particularly applicable in this context, due to the ramifications related to Safety,
Health and Environmental that may arise from the values, trends and benchmarks that may be
identified.

The percentage of NO, emission sources for the 2013 survey in the Port of Oslo attributed 82% to
road traffic, 9% to the Port of Oslo, and 9% to ‘other sources’. The contributing percentages for the
Port itself are shown in the following chart:

Figure 5 — Emission sources (%) Port of Oslo

NO,

A

7

u Ferry m Cruise Other ocean

m Ferry excursion m Container Shore activity

Source: Port of Oslo - Air Quality Assessment 2014

The Port of Oslo has provided OPS since 2011 and promotes ESI as a voluntary incentive programme
for oceangoing vessels. Recognising the spatial dimension of air quality management, the Port also
recognises the necessity for collaboration because the objective of clean air will include targets
outside immediate port control, such as:

e Reduce 20% of road traffic volume in Oslo;

e Reduce 5% of emissions from Port of Oslo;

e Speed reduction for highways and ring roads;

e Increase 20% of electric and 5% of hybrid road vehicles;

e Full operation of existing ventilation towers in tunnels during the day is assumed.

The fact that 9% NO, emission sources are attributed to the Port of Oslo in the city-wide survey
provides a marker for context and perspective. The identification of source-specific data can be an
expensive and technically challenging specialist exercise. At the same time, the example of the Port
of Oslo shows that it is indeed possible to try to estimate source-specific data. With the necessary
changes, a similar exercise could be conducted as an attempt at quantifying the environmental
impact of a differentiated charging scheme.

At meetings with port authority representatives (including Sustainable Development Technical
Committee, ESPO; European Sustainable Shipping Forum; and individual port managers at the
GreenPort Congress, Copenhagen, 2015) a range of opinions were expressed related to
environmental assessment and the concerns and considerations that apply to differentiated
charging schemes. Specific comments, topics and issues included:

i.  The extent to which a higher degree of coordination could, or should be achieved is a
frequent theme with a growing consensus that the current schemes applied are not in fact
as disparate as originally thought. The sector’s established policy of a level playing-field is
often cited as a justification for seeking a more synchronised approach. In the case of fees
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vi.

Vii.

viii.

related to waste, it was often stated that any apparent lack of coordination would lead to
the ‘shopping effect’ on waste disposal.

In terms of both setting fees and assessing impacts, it is often pointed out that it is not
always the port authority that makes decisions on fees and exemptions. Such control may be
practised by State Departments or other Agencies. The effects of schemes could be
unbalanced depending on type of traffic and changing commercial activities.

Where specific schemes are in place, for example on the management of waste, it is often
difficult to measure the impact because of variations in ship types, visits and waste
delivered. Comments also relate to different interpretations of legislation and regulation,
and some port representatives expressed the view that this was not fair practice between
ports.

The difficulties of actually assessing impacts and presumed benefits were repeated themes.
The motives for initiating such charging schemes were often qualitative and aspirational in
nature aimed at generally encouraging better environmental behaviour. It was interesting to
note that several ports declared that “cost is not everything” — “a good quality, efficient and
user-friendly service is just as, if not more, important”. The refrain often expressed the view
that the charging scheme should be ‘fair' — though this was never clarified in terms of
beneficiary: port authority, sector, shipping industry, city or State?

The problems of calculating costs were seen to go hand-in-hand with the difficulties of
assessing environmental benefits so that generalisations such as “differentiated fees
produce better environmental behaviour” were the norm rather than quantified statements
based on rigorous performance indicators. The view from the sector seems to be that there
are few, if any, quantified measures of environmental benefits, and that even the calculation
of costs “come with a health warning”.

There seems to be a dichotomy of views relating to the availability and accessibility of data
and information, even where such detail exists. For some, the apparent lack of transparency
of the calculation of costs and recovery mechanisms is detrimental to the objective of a level
playing-field. Others hold the view that free competition and the market-drivers necessarily
imply a certain degree of confidentiality and negotiation.

In terms of strategic policy options, the view was expressed that there is no reason to have
only one, generic charging scheme but that certain options should be avoided. Specific
details were not immediately available but there seem to be, as expected, differences
between the views of the port sector and the shipping industry. Some views were expressed
that some alignment of charging model was desirable and that the level of incentives should
be clearly defined. The suggestion was made that charging schemes should be linked with
the objectives of relevant Directives. Upon further reflection, this consideration may make
the case for introducing an alternative approach that lies in between complete auto-
regulation of differentiated charging — as it is of today — and rigid legislation that may result
from centralised EU intervention. It may be possible to define basic common requirements
at EU level that would create a “level playing field”, without prejudice to the diversity of EU
ports in terms of ownership, governance, tariff systems, etc. The need for a more
coordinated approach to differentiated charging was also expressed at the panel discussion
with stakeholders that took place in January 2016 for this study.

Some representatives believed that inherent differences between certain types of vessels
and the nature of waste produced inevitably leads to disparity in the fees levied. The
confirmation of any environmental benefits may take several years to identify which makes
the whole cost-benefit calculation so fraught with uncertainties. The opinion was also voiced
that benefits should be assessed in a systems approach, not port by port. There was also the
view that ship operators would opt for clean fuel and greener profiles as a matter of their
own efficiency and profile regardless of the influence of incentives.

62



ix.  There was a call for a set of Guidelines (a deliverable of this study), and cautions expressed
about the multiple agencies and bureaucracy involved in the implementation and operation
of incentive charging schemes. The point was put forward that “there is no fee to use the
ocean” and that costs should be spread across the whole maritime infrastructure in order to
pay for technology capable of assessing total environmental impact. As with many
operational procedures, different stakeholders may well seek distinct benefits.

The above considerations point to the fact that there are apparently no definitive or substantive
statements on the sum total benefits that may accrue to the environment from the recognition, by
any means, of so-called ‘green shipping’ certification per se, although — and herein lies the
contradiction — there are many reports on the regulations and limits to control emissions of NO,, SO,
and GHGs. Statistics abound on the number and sizes of vessels at sea, the number of calls made,
the number of vessels certificated etc. Similarly, there are a range of values quoted for the impact of
shipping in selected port or coastal areas where such studies have been applied, for example, the
Port of Oslo, Norway (in SECA) where the percentage of NO, emission sources for the 2013 survey in
the Port of Oslo attributed 82% to road traffic, 9% to the Port of Oslo, and 9% to ‘other sources’.

It is relevant to note that even where a dedicated study on several key aspects of environmental
charging schemes has been carried out with specific reference to air quality (e.g. Port of
Civitavecchia), the conclusion is that “the environmental monitoring system in place is not
measuring the impact of the charging scheme on air and water quality. There is no data at all that
could be used to gauge how and if the charging scheme has actually had any tangible effect on the
environment. However, the port authority believes that — albeit useful — the charging scheme alone
can have a limited effect on improving air quality, and thus it would be extremely difficult to gauge
its impact”.

Similarly, analysis of the ports represented in the case studies of this report confirm that even some
of the arguably most pro-active port authorities do not monitor the environmental impact of the
application of differentiated charging schemes as discrete initiatives.

In the case of the Port of Rotterdam, the portfolio of ships visiting the port, detecting potential
changes in the amount of ships possessing an ESI certificate is monitored. Although not causally
linked to the implementation of the scheme (many parameters have influence), it is claimed only
that “interesting insights can be deducted”. Analytical exercises on potential impacts are conducted
(results are not public), but these show that in the short run the schemes do not lead to altered
behaviour when it comes to change in the existing fleet of ships. The incentive is only effective when
it comes to the development of new ships (rewarding early compliance, i.e. shipping lines take into
account technologies beyond compliance) and the choice of fuel (more environmentally friendly). As
a result, the real impact of the scheme is to be considered in a long-term perspective.

The success of effectiveness of the scheme is measured by the number of calls (the more, the better)
falling under the scheme (in absolute terms), as well as the increased number of ports and ships
participating in the scheme. The scheme is set up as a short-term, temporary impulse to stimulate
altered behaviour (investment decisions, fuel use). The idea is not to provide a kind of fixed income
for the customer and it is reported that this message is also consistently conveyed to users.

The statements of most ports with regard to environmental assessment are clear and unambiguous,
for example, in the case of Amsterdam “the port does not monitor the environmental impact of the
scheme, i.e. there is no formal reporting”. Their annual report mentions the amount spent on the ESI
related incentive scheme with details of % of ships with an ESI score / Green Award visiting the port,
the number of calls, and the perception of users (agents, shipping lines) with regard to the scheme.
Likewise, the Port of Le Havre states that “there is currently no specific monitoring on the level of
emissions to air or changes in the ship portfolio in terms of altered behaviour or patterns”.

It is apparent that for the reasons stated (complexity and cost), economic assessments are currently
carried out rather than environmental assessments. For example, the Port of Zeebrugge states that
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“the charging scheme is re-evaluated on an annual basis with great attention to the financial aspect:
the budget has to stay within a certain range. As a result, from time to time the parameters to
calculate the rebate are adapted”. It goes on to affirm that “in general, both to measure the
economic and environmental impact, the port authority considers it too costly and too uncertain to
come to conclusions given the multiple interfering parameters and evolutions in other sectors, lack
of very detailed data and history of the adoption of the scheme”.

By the same token, the Port of Antwerp’s response is that “there is no formal monitoring of the
economic and environmental impact of the scheme, as the port authority is not capable in terms of
efficient use of managerial resources to verify the exact source of the decrease” (i.e. establishing
causal links). Antwerp Port Authority sees little short-term causal relations between the scheme and
uptake of technologies/investment on ships (reducing impacts in the short run) and/or changes in
ship deployment to the port. The same is valid for traffic diversions. Besides this, the port does not
believe that the scheme alters behaviour of the shipping lines in the short run (e.g. in terms of
speeding up investments in new, more environmentally friendly technology on the vessels). Short-
term impact on the environmental level is influenced by legislative changes directly impacting the
shipping lines (such as the SECA regulation), but not through financial incentive schemes at the side
of the port authority. The change in the number of calls by vessels with an ESI certificate and the
corresponding total amount of rebates are the only two ‘impacts’ that could be directly linked to the
ESI.

The number of estimates of the contribution that shipping makes to emissions to air have grown
steadily in recent years. An IMO study estimated that shipping emitted 1.046 million tonnes of CO, in
2007, which corresponded to 3.3% of the global emissions for that year. Most of these emissions
(870 million tonnes or 2.7% of the global emissions) of CO, in 2007 were attributed to international
shipping (Second IMO GHG Study 2009, International Maritime Organisation).

The sector’s environmental impact is significant as emissions such as carbon dioxide (CO,), nitrogen
oxides (NO,), sulphur dioxide (SO,) and particulate matter (PM,s) from shipping occurring in
European waters can contribute up to 10-20% of overall worldwide shipping emissions. When
considering all ship traffic from national and international shipping arriving or departing from EU-27
ports, the contribution can be up to 30 % for CO, (The impact of international shipping on European
air quality and climate forcing, Report by EEA, Technical report No 4/2013). It also stated that NOy
emissions could be equal to land-based emissions sources from 2020 onwards and that SO,
emissions in European waters will continue to decrease further from 2020 onwards due to
legislation on the sulphur content in fuel. It is expected that this will also lead to a decrease in
emissions of PM,s.

As commented upon in many studies, the EEA report also includes the statement that “a review of
available observation data shows that there are relatively few measurement data available to
attribute the contribution of ship emissions to local air pollution”, but adds that available data shows
that the contribution of particulate matter from shipping to local concentrations can be up to 20—
30%, especially for fine particulate matter.

Back in 2009, the OSPAR Commission wrote in its report entitled ‘Assessment of the impacts of
shipping on the marine environment’ that much progress had been made to develop measures to
address the various threats from shipping to the marine environment, primarily within the
framework of the International Maritime Organisation. It noted that many of the measures had then
only recently entered into force or were pending entry into force. As a result, there was very limited
data to allow assessing the effectiveness of such measures at that point in time. It recommended
that OSPAR countries should consider the development of the means to collect and collate accurate
and uniform data that can be used in future assessments of the impact of shipping on the marine
environment.

Similarly, in its Final report, the Clean North Sea Shipping project (March, 2014) recommended that
harbours estimate emissions from ships in port, including manoeuvring and at berth using the
proposed freely available CNSS model. This would help to improve reliability and comparability
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between different harbours, and test the effectiveness of different incentive schemes. In terms of
assessing the impact of shipping on air quality in cities, the project recommended that authorities
use models of an appropriate level of sophistication such as computational fluid dynamics (CFD)
models. Significantly, it pointed out that application of such models requires skilled personnel and
highly sophisticated input data on emissions and meteorological conditions.

The significance of these observations for this study is the fact that there is published data on the
impact of shipping in terms of global, some coastal area, and selected port-city scales, but arguably
no discrete data on the differences between the actual environmental impacts of certificated ‘green’
ships compared with their non-certificated equivalents. Unambiguous information is readily available
for clean shipping technology and options that indicates potential environmental benefits from
systems per se. The following table was compiled from the Clean North Sea Shipping Report (March,
2014) and demonstrates the factual data available for selected technical options. The environmental
effects are potentially obviously beneficial, but there is apparently no systematic appraisal to date of
the sum-total impact that the combined ‘Green Certificate’ options actually deliver.
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Table 17 — Environmental effects, disadvantages and costs of air pollution technologies

DISADVANTAGES/ COSTS/
CAUTIONS NOTES

ENVIRONMENT L EFFECT

Exhaust Gas Recirculation (EGR): A
fraction of the exhaust gas is filtered and re-
circulated back into the combustion chamber
after cooling. The formation of NOy is reduced
since the specific heat capacities of the principal
exhaust components are higher than air; a
lower oxygen supply also prevents the
formation of NO,.

A recent MAN Diesel experiment showed that EGR
can reach 80% reduction. An EGR test on a MAN
ATSOME-X engine has verified IMO Tier |l
compliance by measuring an 85% reduction of
NOj at the beginning of 2011.

Literature also mentions
reductions of PM, SO, and
VOC, but these are caused
by the switch from RO to MD
and not by the technology
itself.

Estimations of capital costs are highly uncertain.

CASS - Combustion Air Saturation

System: water is already injected under high
pressure into the inlet air right after the
turbocharger. The water enters the cylinders as
steam and evaporates causing the combustion
temperature to reduce leading to the reduction
of NO, formation.

A 3 g/kWh NO, level can be reached using CASS.

The potential reduction of CASS is 30-60% NO,

No estimations of costs are available

There are no commercial CASS
applications yet.
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DISADVANTAGES/ COSTS/
ENVIRONMENTAL EFFECT CAUTIONS NOTES

OPS — Onshore Power Supply: Use of
OPS can reduce the amount of local emissions
from ships at berth but we acknowledge that
electricity generation may produce emissions of
pollutants elsewhere.

OPS is particularly suitable for liner traffic spending
considerable time in port. The more power that is
generated onshore by renewable sources
compared to on-board ships by means of auxiliary
engines, the more an OPS investment makes
commercial and environmental sense.

Unlikely that ship owners will
take the initiative for a sector
wide implementation of OPS.

Society, in the form of
national, regional and local
government, has  several

instruments at its disposal for
promoting deployment of OPS
and other clean shipping
technologies, such as
differentiated port dues, tax
reductions for shore based
power, and grants.

OPS is a complex issue involving a large number of diverse
stakeholders at various levels in society and the shipping supply
chain. Although not technically complicated, the question of
whether to invest in OPS or not depends on a large number of
interrelated issues that ports and ship owners must evaluate, i.e.
commercial viability of the investment, environmental impact, rate
of utilisation as well as impacts of future emission reduction
regulations on the trade.

Selective Catalytic Reduction (SCR):
Urea is added to the exhaust stream and the
mixture passed over a catalyst.

Up to 95% reduction can be achieved. NOy
reductions are high and the use of SCR allows the
engine to be tuned for minimum fuel
consumption.

A number of SCR systems are
in operation on ships.

The installation and maintenance costs are substantial.

Source: Clean North Sea Shipping Report (March, 2014)



In its summary of the differences between the Environmental Ship Index (ESI) and the Clean Shipping Index
(CSI), the CNSS Report (2014) noted that ESI and CSl are heavily influenced by the impact of exhaust gases —
driven by a requirement to meet current legislation. ESI considers NO, to be the most important factor,
which is highlighted by a heavy weighting for NO, in the index (up to 64.5%). CSI treats NO,, SO, and CO,
equally. However, the three exhaust gases combined account for 60% of the total number of points
available.

Observations in the same report also included the fact that economic differences also exist between the
two schemes. Good ESI scores can result in actual financial rewards, as selected ports have offered
discounted dues for ships with good ESI scores. The economic rewards of CSI are less obvious, with no
tangible incentives offered at present; however, it is recommended that the index be used as a bargaining
tool in procurement situations as it is thought that a higher CSI score will provide a greater likelihood of
procuring business.

In order to calculate and assess accurately the actual environmental benefits that may accrue from the
recognition of any, one, green shipping index, a far more coherent, comprehensive and science-based
monitoring and reporting mechanism would be required with all the attendant costs, technologies, and
skills that such methodologies imply. The variations in the criteria upon which such indices are based, the
variables involved, and the diversity and multiplicity of ship types involved means that best estimate of
trends is a more likely outcome of any attempted modelling and monitoring rather than absolute impacts.
Such a mechanism does not exist currently in any of the ports surveyed for this study. This, however, does
not mean that it cannot or should not be established. The following paragraph reports examples of source-
specific monitoring that, albeit not specifically dealing with differentiated charging, could be adapted to the
purpose of teasing out the impact of a relatively small variable such as a charging scheme over a complex
phenomenon, such as, for instance, air quality in port area.

This in turn raises the question of the concept and approach to monitoring strategies (and several port
authorities, associations and organisations have strong views on these) in terms of applying differentiated
fee schemes based on such policies. Motives, charging models, liabilities and responsibilities, and port-city
alliances also come into consideration. It may also be suggested that the scientific imperative of accurate,
representative and meaningful data is also a highly significant. It is of course understandable that the
original point of concern was the impact of shipping in the port-city area, and this remains a priority focus.
As with other environmental aspects (those activities, products and services that impact on the
environment), there is growing recognition of the impact and need to manage coastal areas and seas, and
indeed the global perspective itself.

Whereas models can be produced to show annual NOx emissions of cargo ships in the North Sea in 2011 for
the size of class 5000-10000 GT, for example, (CNSS, 2014), there are currently no equivalent measures of
what the plot would represent if a percentage of the vessels were ESI- or CSl-certificated.

The transboundary nature of the overtly global impact of ship emissions challenges many of the precepts in
terms of the extent to which port authorities alone can influence the sum-total impact.

5.2 Current monitoring practices and potential

The systematic checking, recording, tracking and control of situations and processes related to charging
schemes is a fundamental component in the assessment of a scheme’s potential and the verification of the
results it may produce. Monitoring is an inherent factor in the appraisal of both economic and
environmental strategies, and this section reviews current practice and potential when applied to charging
schemes from the environmental perspective.

It is well-established that the major driver for the port sector’s response to the environmental imperative is
that of compliance with legislation and regulation. Successive EC Directives have required substantive
evidence of environmental quality or condition to be ascertained for purposes of protection, planning and
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consent. The port sector and shipping industry may be influenced directly and indirectly by the associated
provisions. The need for reliable, science-based information and data has grown markedly during the last
twenty-five years with the established adage that ‘results are only as good as the data on which they are
based’ being confirmed time and again as decisions based on sound monitoring deliver the desired
objectives confirmed by specific targets, whilst judgements founded on indefinite, inadequate or spurious
data have led to disappointment in the least, or disaster in the worst scenario.

Many of the declared objectives and targets of such Directives are predicated on the identification of
effective Environmental Performance Indicators (EPIs) monitored and reported by systematic programmes
of investigation and analysis. The identification and selection of EPIs has grown in significance for port
authorities as they are increasingly challenged to show evidence of compliance, demonstrate trends of
improvement, and to provide science-based testimony in a court of law (in the event of prosecution) or in a
planning application. By the same token, the extent to which EU (environmental) Directives are actively
being implemented and achieving objectives can only meaningfully be assessed by reference to EPIs. Their
significance to the port sector was confirmed in the EC-funded research project PPRISM (www.pprism.eu)
where it was established that ports currently employ 125 EPIs (including physical, chemical, biological and
socio-economic) in order to track trends of performance. Successive EC Directives and their concomitant
research highlight the responsibilities, scope and options associated with port operations. A useful
overview of significant Directives relevant to this study is provided by Kunnaala-Hyrkki et al (2015)% in
which the following provisions are identified:

5.2.1 Legislative background

The Birds Directive (Directive 79/409/EEC of the Council on the conservation of wild birds) and the Habitats
Directive (Directive 9