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• This paper presents the trends on envi-
ronmental management of European
Ports.

• Almost all ports have an environmental
policy & an inventory of significant as-
pects.

• Climate change is the issue that raised
the most recently, up to the 2nd posi-
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• Waste, energy efficiency andwater con-
sumption are the most monitored is-
sues.

• Ports are increasing Green services to
shipping (LNG, OPS and differentiated
fees).
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This research focusses on assessing the environmental performance of European Ports based on awide represen-
tation of EcoPorts members. The data is extracted from the Self-Diagnosis Method (SDM), a concise checklist
against which port managers can self-assess the environmental management of their port in relation to the per-
formance of the EcoPorts membership. A total number of 97 ports from 18 different European Maritime States
contributed to this evaluation. They have answered questions related to the main components of internationally
recognized Environmental Management System (EMS) standards. Similar periodic assessments have been car-
ried out since 2013, allowing for the identification of benchmark performance. The geographical representation
and characteristics of the participating ports are given alongwith theperceived ranking of priority environmental
issues based on regular reviews. Air quality has been the top environmental priority for many years, followed by
climate change, which has risen rapidly to the second position. Most of the ports have an environmental policy in
place (96%) and a compilation of an inventory of significant environmental aspects (92%). Transparency is also
very important to ports, with 91% of ports communicating their environmental policy to stakeholders, and 86%
of ports making it publicly available on their website.
Around 80% of ports have set up an environmental monitoring program, with port waste being the most moni-
tored issue.
With regard to services to shipping, more than half of the responding ports are offering on shore power supply
(OPS), and one third of themhavemade LNG bunkering available. In parallel, an increasing number of ports com-
pared with previous exercises (57%) provide differentiated dues for ships that go beyond regulatory standards,
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with air emissions, waste and climate change being themain target of these discounts. In general, trends over the
years have shown a clear improvement of the environmental port performance.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
ESPO environmental surveys over the years.

Survey name Year Ports (no.) Countries (no.)

Environmental ESPO Questionnaire 1996 281 15
ESPO Environmental Survey 2004 129 –
ESPO/Ecoports Port Environmental Review 2009 122 20
European Port Performance Dashboard 2012 58 –
ESPO Port Performance Dashboard 2013 79 21
European Port Industry Sustainability Report 2016 91 20
ESPO Sustainability Report 2017 91 21
ESPO Environmental Report 2018 90 19
ESPO Environmental Report 2019 94 19
ESPO Environmental Report 2020 97 18
1. Introduction

Ports are important infrastructures for economic growth and devel-
opment. They have strategic importance to a nation, acting as gateways
to trade. They also constitute a key node in the global supply chain
(Wright, 2013). However, at the same time, they are very complex sys-
tems, since each port is unique in terms of activities, geography or appli-
cable laws.

Due to the range and nature of the activities, products and services
carried out in the port area, multiple environmental aspects may be
generated contributing to the port environmental footprint. These can
be originated in maritime activities, in-port operations and in the hin-
terland transport. As transport activity has increased, so to have the in-
tensity and range of impacts such as air pollution, noise pollution, CO2

emissions, and congestion (Chiu et al., 2014). Port authorities have
progressively needed to take into account not only the impact of their
activities and operations within the port area (OECD, 2011; Comtois
and Slack, 2007), but also now their role and influence with shipping,
the city, logistic chain operations and the overall hinterland
connections (Ng and Song, 2010; Winnes et al., 2015).

In order to reduce these negative impacts, greening and sustainabil-
ity issues have become more important in the maritime industry in re-
cent years due to the legal requirements coming from international
regulatory bodies such as International Maritime Organization (IMO)
and the European Union (EU), and also due to external pressure by
stakeholders in the industry. Moreover, the rising tide of political inter-
est in combining growth with green (European Green Deal) is an ex-
plicit item on the agenda of many countries (Asgari et al., 2015;
González-Laxe et al., 2016). Port sector organizations, such as the
European Sea Ports Organisation (ESPO), showed its clear purpose to
comply with the Green Deal objectives through the implementation of
its Road Map. European ports want to be a partner in implementing
Europe's ambition to be the first net-zero carbon emission continent
by 2050 (ESPO, 2020a). In order to do so, carrying out a proper environ-
mental management is essential.

In the context of port activities and operations, Environmental Man-
agementmay be defined as the functional organization necessary to de-
liver environmental protection and sustainable development to the
highest possible standards of compliance and accountability (Barrow,
2005). Over the last twenty-five years, port authorities have come
under increasing pressure from an ever-widening group of stakeholders
to not only deliver compliance with legislation and regulation, but also
to actively demonstrate their competence and to provide evidence of
their environmental performance (ESPO, 2020b).

Since 1994, ESPO has consistently taken a pro-active approach on
behalf of its members through direct involvement with, and support
for, research-based tools and methodologies to assist port managers in
improving their environmental management which involves delivery
of compliance, cost- and risk-reduction, and sustainable development.
Details of the sector's environmental initiatives are provided in, inter
alia, EcoPorts, ESPO Green Guide (ESPO, 2012a, 2021) and the
PORTOPIA European Port Industry Sustainability Report 2017 (ESPO,
2017). In addition, ESPOhas also launched a continuously updated data-
base of good green practices from European ports, which is available to
the public via www.espo.be/practices.

Despite these initiatives to improve the environmental performance
in ports, it is important to mention that the pandemic has triggered a
global health and economic crisis with wide-ranging implications for
maritime transport and trade. Restrictions introduced in response to
2

the pandemic have caused disruptions affecting ports, shipping, and
supply chains (UNCTAD, 2020). Applying good environmental manage-
ment practices under the current dynamics of the circumstances im-
posed by the Covid-19 pandemic has made further demands on
implementation, resources and monitoring (Rume and Didar-Ul Islam,
2020; Zambrano-Monserrate et al., 2020).

It is within these circumstances of scientific and political uncertainty
that the professional port manager responsible for the day-to-day envi-
ronmental safeguards must endeavour to address the port's liabilities
and responsibilities in terms of achieving a Corporate Environmental
Management, which will allow implementing and operating an effec-
tive EMS (Mazurkiewicz, 2004; Erauskin-Tolosa et al., 2019). This can
be certified under the internationally known ISO 14001 (ISO, 2015)
and EMAS (European Commission, 2017) standards or PERS (Port Envi-
ronmental Review System) which is the port sector's own, indepen-
dently verified, international standard – the only International EMS
dedicated to the port sector (available at www.ecoports.com).

The purpose of this paper is to assess the extent to which port au-
thorities (members of EcoPorts) are implementing procedures and pro-
cesses necessary to operate an effective Environmental Management
System (EMS).
2. Methodology

2.1. Survey background

Table 1 shows that this initiative is not new; in fact, this is the tenth
time that an environmental survey is conducted by ESPO in the last
25 years. The title of the survey has changed over the years, but the ob-
jective has been always the same, that is, assessing the environmental
performance of the European Ports in terms of adopting and
implementing an EMS and establishing a Benchmark for the European
port sector. Practically, each year, more than 90 ports have participated
in the surveys fromawide range of countries. This establisheswhatmay
be considered to be a credible data base from which to assess progress
and establish trends.

The initiative began in 1996 when ESPO commissioned the first en-
vironmental survey to assess the ports' response to release of the ESPO
Environmental Code of Practice (ESPO, 1994). Later in 2004, a new sur-
vey was sent out to the ports by regular mail and 129 ports responded.
The results were published in 2005 (ESPO, 2005).

In 2009, in collaboration with Ecoports Foundation, ESPO published
the results from another major environmental surveywhere ports from
20 different countries participated (ESPO, 2009). This was the first time
that the survey was submitted online and it includedmore questions to

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.espo.be/practices
http://www.ecoports.com


Table 3
List of countries and number of participating ports.
Source: ESPO (2020b).

Country Number of ports Percentage (%)
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have amore comprehensive picture of the port environmentalmanage-
ment performance.

The research project PPRISM (Port Performance Indicators: Selection
and Measurement) (2010−2011) established the basis for the culture
of a performance measurement in European Ports. As a result, a first
European Port Performance Dashboard was published (ESPO, 2012b).
One year later, a more comprehensive data collection was carried out,
including a sectionwith selected Environmental Performance Indicators
(EPIs). The results were presented in the ESPO Port Performance Dash-
board (ESPO, 2013).

Within the framework of another European project PORTOPIA
(2013–2017), the European Port Industry Sustainability Report was pro-
duced (ESPO, 2016). It included a section devoted to Environmental and
Occupational Health, Safety and Security indicators. There the results of
the environmental performance of 91 ports were presented. The EPIs
used were comparable to those of the previous surveys. In the following
year, an update of this report was also published (ESPO, 2017).

Since 2018, ESPO decided to conduct the survey in annual basis and
called it ESPO Environmental Report (ESPO, 2018, 2019, 2020b). This
document expands the findings of the last report and conducts a deeper
analysis of the results.

2.2. Data collection

The data presented in this paper comes from the responses of 97
EcoPorts members to the Self-Diagnosis Method (SDM) questionnaire.
SDM is a tool that allows port managers to periodically assess the qual-
ity of the environmental management and the progress achieved
through time in their ports (Darbra et al., 2004).

The SDMwas developed in the ECOPORTS project (2002–2005) and
since then it has been used by hundreds of ports on a periodic basis.
Every two years, EcoPorts members fill in the questionnaire. Responses
from the 1st of September 2018 until 1st of September 2020 were in-
cluded in this research. The data was taken straight-forward from the
results of the update sample of the EcoPorts SDM. The authors compiled
the updated data, classified them in different categories, and analysed
the results.

SDM is available for European Ports through ESPO (www.espo.be)
but also around the world through EcoSLC Foundation (www.ecoslc.
eu). The tool has been updated in several occasions to reflect any
changes in the requirements and criteria of the EMS standards (PERS,
ISO 14001, and EMAS). The current version of the tool is from July
2020 and it includes 316 questions. SDM is divided into nine sections,
as it can be seen in Table 2. The right column of the table indicates the
number of Environmental Performance Indicators (EPIs) selected to
present the results in Section 3.

2.3. Characteristics of the sample and limitations of the study

The data gathered for this paper comes from 97 ports from 18 differ-
ent countries, all of them being members of ESPO. These include the
Table 2
SDM sections and number of questions. Number of selected EPIs.

Section Title Questions
(no.)

Selected EPIs
(no.)

A Environmental policy 114 8
B Management organization &

personnel
12 2

C Environmental awareness and
training

7 4

D Communication 22 4
E Operational management 21 3
F Emergency planning 19 6
G Environmental issues and monitoring 30 17
H Review and audit 25 5
I Services to shipping 66 9

3

European Union countries plus Norway, which is a member of the
European Economic Area, and plus United Kingdom, which was still a
member of the European Union at the time of the data extraction (1st
of September 2020). Table 3 provides the list of countries represented,
the number of participating ports of each country and the percentage.
United Kingdom is the country with the highest percentage of partici-
pant ports (15.5%), followed by Spain (14.4%). After that, France and
Germany are occupying both the 3rd position with an equal percentage
(10.3%). These fourmain contributor countries have remained the same
since 2018.

With reference to the setting and configuration of the participant
ports, Fig. 1 demonstrates that it is quite diverse. The embayment,
protected coast and marine inlet are the most common characteristic
settings of the contributing ports (36%). The estuaries and the
engineered coastline ports occupy the 2nd and 3rd position with a sim-
ilar percentage. Finally, the inland ports are represented with 13%.

Fig. 2 shows that small ports (<5 million tons/year) make up the
highest percentage of respondents (39%). This has been the consistent
pattern for many years. They are followed by medium (5 < 15 million
tons/year) and large (15 < 50 million tons/year) sized ports with 22%.
Just 17% of the ports handle more than 50 million tons per year.

The use of surrounding land is highly significant in terms of the
scope and effectiveness of a port's EMS. As it can be seen in Fig. 3,
most of the ports are surrounded by cities and industry.

97 ports may seem a significant number for statistical purposes.
However, in Europe there exist around 1200 ports (Global Trade,
2021). This means that the sample of the survey represents 8% of the
European ports. This is a limitation of this study. Nevertheless, the
broad spectrum of geographical locations, port size and countries of
the participant ports helps the sample to be representative of the
whole set of the European Ports.

Another limitation of the study is the fact that the sample varies from
year to year. This makes the comparison over the years not identical.
However, in general terms, the authors consider that the differences
can be dismissed.

Finally, the fact that the questions of the survey are qualitative (i.e.
Yes/No answer) implies a certain loss of information. In addition, it
has to be assumed that the answers are always true.

3. Benchmark performance 2020

The results are displayed following the same sections as they are
grouped in the Self Diagnosis Method (SDM). It consists of nine catego-
ries, namely i) Environmental policy, ii) Management organization &
personnel, iii) Environmental awareness and training, iv)
United Kingdom 15 15,5
Spain 14 14,4
France 10 10,3
Germany 10 10,3
Netherlands 9 9,3
Denmark 7 7,2
Greece 6 6,2
Sweden 5 5,2
Finland 5 5,2
Ireland 3 3,1
Italy 3 3,1
Norway 2 2,1
Portugal 2 2,1
Bulgaria 2 2,1
Lithuania 1 1,0
Latvia 1 1,0
Estonia 1 1,0
Romania 1 1,0

http://www.espo.be
http://www.ecoslc.eu
http://www.ecoslc.eu


Fig. 1. Geographical characteristics of the sample.
Source: ESPO (2020b).

Fig. 2. Tonnage characteristics of the sample.
Source: ESPO (2020b).
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Communication, v) Operational management, vi) Emergency planning,
vii) Environmental issues and monitoring, viii) Review and audit, and
ix) Services to shipping. A total number of 58indicators have been se-
lected out the total number of 316 indicators currently comprised
within the SDM, as the most representative of the sector's performance
and trends. The responses are expressed as the percentage of positive
responses. In addition, someexamples of best practices currently under-
taken by ports have been pointed out in each one of the above-
mentioned categories of environmental management.
3.1. Environmental policy

The Environmental Policy section is the first and the most compre-
hensive section of the Self Diagnosis Method. It currently includes a
total number of 114 questions, including enquiries on the Environment
84.1

65.4

43.9 43 41.1
30.8 28 11.2

6.5

Use of surrounding land (%)

Fig. 3. Number of ports and the use of surrounding land of the sample.

4

Policy document, Environment Policy scope, Environmental Aspects of
port activities, objectives and targets for environmental improvement,
and resources and budget allocated to Environmental Management.
Table 4 presents the results on this section.

It is encouraging for the sector that 96% of respondent ports declare
that they have an Environmental Policy. It is arguably the most signifi-
cant attribute because the policy drives the whole environmental man-
agement program and the associated Environmental Management
System (EMS). It is the lead statement in terms of identifying priorities,
highlighting issues, and developing objectives and action plans. The In-
ventories of Legislation and Aspects feature strongly and are key re-
quirements of any credible EMS (Iraldo et al., 2011). The formal
recognition and implementation of ESPO environmental policy and
guidance documentation is still a topic for progress – an auditor may
reasonably expect the Authority to recognize, endorse and implement
the guidelines of its own sector's representative organization, particu-
larly on issues concerning policy.

3.2. Management organization & personnel

Two questions out of 12 from the section of management organiza-
tion and personnel were selected.

Almost all the participant ports have, at least, one environmental
manager with responsibilities clearly defined (97%). This may be
interpreted as a strong level of commitment in terms of managing
their environmental liabilities and responsibilities.

The fact that themanager's responsibilities are documented (85%) is
important for delivering and demonstrating organizational competence
within the Port Authority and for purposes of quality control, decision-
making and auditing.

Most of the largest European ports have at least one environmental/
sustainability manager, who is ensuring that the port complies with
both external legislative environmental standards and internal environ-
mental requirements set by the port.

A study from Denisova (2018) reveals that within the interviewed
ports, the Port of Aalborg (Denmark), the port of Amsterdam (the
Netherlands) and the port of Stockholm (Sweden) were the ones with
a higher number of environmental employees. The reason for that
they follow an approach of spreading environmental responsibilities
among many employees, while also having one environmental coordi-
nator, who ensures that those responsibilities are fulfilled.

3.3. Environmental awareness and training

The third section of the SDM is about the topic environmental
awareness and training. It is considered that if employees are aware of
impacts, they aremore likely to reduce risks, follow protocols and assist
Table 4
Benchmark performance 2020 on environmental policy.

Environmental policy %
Yes

Does the port have an environmental policy?a 96
Is the policy publicly available on the port's website?b 86
Does the policy include reference to improvement of environmental
standards beyond those required under legislation?

84

Does the environmental policy make reference to the implementation of
ESPO environmental policy and guidance documentation?b

43

Does the port have an inventory of relevant environmental legislation and
regulations related to its liabilities and responsibilities?a

91

Does the port have an inventory of Significant Environmental Aspects for the
port area?a

92

Have objectives and targets for environmental improvement been defined?a 88
Does the port have a budget specifically for environmental management?b 79

Notes:
a Indicates that the question is related to a requirement of the International EMS Stan-

dards of PERS, ISO 14001 and EMAS.
b Indicates that the question is related to a requirement of PERS.



Table 6
Benchmark performance 2020 on communication.

Communication %
Yes

Does the port publish a publicly available environmental report? 69
Does the report conform to standard practice of the Global Reporting
Initiatives (GRI)?

26

Are there procedures to communicate environmental information internally
between the key environmental personnel?

92

Does the port exchange environmental information with stakeholders
(including industry, research institutions and NGOs)?

87
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with implementation and operation of good practice. Awareness of po-
tential impacts is essential for implementation and successful manage-
ment of routine and emergency operations. Out of the seven questions
included in the SDM on this topic, four were selected to demonstrate
the performance of the sector (see Table 5).

The response that has the highest positive feedback (90%) is the em-
ployees' awareness on the environmental policy. It is relevant to men-
tion that Environmental Awareness and Training are widely
recognized throughout the sector and industry in general as particularly
time and cost-effective mechanisms for the actual implementation and
operation of an Environmental Management Program and an effective
Environmental Management System (EMS).

It is also pertinent to point out that the inclusion of environmental
issues in induction programs is undertaken by 67% of ports and more
than the half of the respondent ports have implemented a training pro-
gram for its employees (55%). Implementing a training program and
awareness-raising activities is expected assist in the delivery of contin-
uous improvement in environmental performance, since it provides
employees with the skills to do their work more efficiently, make
them more aware of their roles and responsibilities and stimulate peo-
ple to develop new ideas through consultation and discussion. In addi-
tion, 58% of ports consider that the environmental training to
employees is fitted to their activities and responsibilities.

An example of good practices concerning training within the sector
can be found in Ports de la Generalitat de Catalunya (Spain), which pro-
motes the motivation and ongoing training of own staff or those who
work on behalf of the organization, as well as users or entities. It collab-
orates with different administrations, NGOs, public and private entities
in the search for more global solutions to environmental problems
(Ports de la Generalitat, 2020).

3.4. Communication

The following section of the SDMdeals with environmental commu-
nication,which includes 22 questions concerning this topic. For the pur-
poses of the present research, four questionswere selected, as shown in
Table 6.

It may be considered that, out of the four previous indicators, the
most relevant one is the publication of a publicly available Environmen-
tal Report (69%), which is a requirement of various EMS standards (i.e.
EMAS and PERS). It is widely seen by the sector as a good practice in
terms of transparency and progress. In addition, it enables ports to dem-
onstrate its environmental credentials, standards and continuous im-
provement.

Nevertheless, the question with the higher positive feedback (92%)
is the existence of procedures to communicate environmental informa-
tion internally between the key environmental personnel. Therefore,
this high percentage may be considered as a strength of the sector in
terms of procedures to disseminate information and effective interac-
tion between environmental personnel.

A best practice within the sector on environmental communication
may be found in the Peel Ports Group (United Kingdom), since they en-
sure that their staff and contractors are given appropriate and relevant
Table 5
Benchmark performance 2020 on environmental awareness and training.

Environmental awareness and training %
Yes

Are all employees aware of their responsibility to conform to the
environmental policy and management objectives?

90

Does the port authority have an environmental training program for its
employees?

55

Is the environmental training fitted to employees' activities and
responsibilities?

58

Are environmental issues included in induction programs for new
employees?

67

5

environmental information. The group maintains communication with
relevant regulators and authorities where there are common environ-
mental interests and they prepare, publish, andmonitor environmental
objectives and targets with the view of continual improvement. They
communicate and engage with employees, stakeholders and port
users on environmental matters (Peel Ports Group, 2020).

Another example is the one of Copenhagen Malmö Port. They have
three-day training program twice a year which is performed through
not only communication of environmental themes to staff, but also an
active participation of employees in decreasing environmental impact
of the port (Denisova, 2018).

Examples of ports that report according the Global Reporting Initia-
tive, one of the indicators present in Table 6, are Antwerp, Rotterdam,
Ferrol, Sines, Los Angeles and Vancouver (Maigret, 2014).

3.5. Operational management

Operational management section compiles a set of 21 indicators re-
lated to environmental management programs. For the purpose of this
report, three questions were selected,

The results confirm the positive performance of the sector in relation
to these three issues: environmental management programs (82%),
non-compliancewith standards (82%) and environmentalmanagement
manual (62%). The last one concerning Environmental Management
Manual is the one in which there is more scope for further progress. Al-
though a Manual is not a requirement of the international EMS stan-
dards, its compilation and update provide a systematic profile of the
port's own EMS. It may serve as a useful training tool in its own right,
and it is often a useful overview of responsibilities and communication
links.

A sector example of establishing an environmental management
plans is the one of the Port Authority of Valencia's (PAV) Strategy to-
wards zero emissions by 2030. It is driven by the port's clear commit-
ment to align itself with the European Green Deal, highlighting the
urgent need to reduce GHG emissions from the maritime transport sec-
tor. The main objectives of the Strategy include (Port Authority of
Valencia, 2020):

• Promoting the decarbonisation of the Spanish port system, including
the incorporation of the circular economy in port construction pro-
jects and port operations.

• Fostering the digital transformation of the Spanish port system.

3.6. Emergency planning

Within the topic of emergency planning, a set of 19 indicators are
currently included in the Self Diagnosis Method, mostly related to the
characteristics of the port emergency and contingency plan. Specifically,
the questionnaire asks whether a set of accidents (e.g., fire, explosion,
floods, spills) are included in the plan. It also enquires if the responsibil-
ity and role of different stakeholders (e.g. port authority, operators, ship
agents) are specified in the plan. Six questions were selected as being
themost significant for this nature of review,which are listed in Table 7.



Table 7
Benchmark performance 2020 on emergency planning.

Emergency planning %
Yes

Does the port have an emergency and contingency plan? 96
Does the plan specify: responsibility and role of Port Authority personnel? 94
Does the plan specify: responsibility for follow-up and reporting 86
Does the plan specify: responsibility and role of tenants and operators? 86
Does the plan specify: responsibility and role of external competent
authorities?

81

Does the plan specify: responsibility and role of ship agents? 66
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Nearly all the participant ports have an emergency and contingency
plan (96%). It is a written plan which should detail step-by-step proce-
dures to follow in case of emergencies such as fire, chemical spill, or a
major accident. It specifies procedures for handling sudden or unex-
pected situations. The responsibility and role of Port Authority person-
nel is specified in 94% of respondent ports.

An example of an initiative to improve Emergency planning is the
one of the Port of Rotterdam Authority (The Netherlands) together
with the Port of Antwerp (Belgium), the Port of Mannheim
(Germany), the Port of Strasbourg (France) and the Port of
Switzerland (Rhine Port Group). They commissioned a study on emer-
gency and incident response for LNG on the inland waterways as part
of the LNG Master plan for Rhine-Main-Danube. The aim of the study
was to explore the existing knowledge regarding the transportation of
LNG and the use of LNG powered vessels on the waterways as well as
to determine the possible scenarios involving an LNG leak that an inci-
dent response team could face. The information gained as a result of
the study was used to increase awareness in handling such incidents,
make recommendations concerning the resources required for a re-
sponse and provide guidelines for the training required for incident re-
sponse (LNG Master plan Consortium, 2015).

3.7. Environmental issues and monitoring

The section on environmental issues andmonitoring is composed of
30 questions: the first one concerns the environmental issues (priori-
ties) of the port, and the rest dealswith themonitoring plan and climate
change. For this reason, the results provided below on this topic are di-
vided in two parts: firstly, the top ten environmental priorities of ports,
providing the results split by port size and location and, secondly, the
results on the monitoring section.

3.7.1. Top ten environmental priorities
The regular update of the top ten environmental priorities of the sec-

tor is a significant exercise because it shows the current priority issues
of the port sector. The results of the priorities of the sector in 2020 are
Table 8
Top ten environmental priorities by location.

Sector 2020 Embayment, protected coast,
marine inlet

River

1 Air quality Air quality Air quality
2 Climate change Energy efficiency Climate change
3 Energy efficiency Climate change Energy efficien
4 Noise Ship waste Noise
5 Relationship with local

community
Relationship with local community Dust

6 Ship waste Noise Dredging: oper
7 Water quality Garbage/port waste Garbage/port w
8 Garbage/port waste Water quality Water quality
9 Dredging: operations Port development (land related) Relationship w

community
10 Port development (land

related)
Dredging: operations Habitat/ecosyst

6

displayed in the first column of the Table 8, along with the priorities
of each type of location, according to the categories shown previously
in Fig. 1. These results are relevant because they identify the high prior-
ity environmental issues on which ports are working and sets the
framework for guidance and initiatives to be taken by the sector.

There is generally a strong link between port activities and opera-
tions, and its geographical/hydrographic setting. The priority issues
are strongly related to the inventory of Significant Environmental As-
pects because the whole environmental management program should
be designed to control their impacts on the environment.

The analysis of the results by the different port location reveals some
pointers as to local influences and geographical characteristics. In gen-
eral, air quality remains as the main priority, except for estuary ports
which have climate change (where periodic floodingmay have an obvi-
ous local impact). The issues of climate change, energy efficiency, noise
and relationship with local community are also priorities shared by all
the categories of ports.

Conservation areas, ranked 5th priority for estuary ports, is an item
that is not shared by any other category. The two priorities related
with Dredging (operations and disposal) are also solely selected by es-
tuary ports. It may be explained by the fact that estuarial ports may
have to carry out maintenance dredging more frequently compared to
other ports, due to the sedimentation regime controlled by riverine
and marine hydrodynamics.

Concerning the top ten priorities by size, the results are provided in
Table 9.

The analysis of the results by the size of ports shows that air quality
is the main priority for large and very large ports. Energy efficiency can
be seen in the first position in small ports and in the second position in
medium ports, whichmay be related to the costs devoted to the energy
supply and in the potential ways to become more efficient. In contrast,
large and very large ports recognize climate change as the second prior-
ity by ranking, this being perhaps recognition of the global concern over
the issue and the impact that ports are deemed to make.

The importance of the relationship with the local community is spe-
cially focused on large and very large ports since it is the 3rd priority
topic. This shows the concern of ports regarding the interaction with
their stakeholders. In contrast, noise is a priority shared mostly by
small and medium ports which also give a higher priority to garbage/
port waste compared with large and very large ports- this may reflect
scale of waste management operations and overall resources.

Since it may be suggested that large ports are more likely to under-
take infrastructure and capital development, port development, both
land and water related, is considered as a priority by very large ports.
It is also seen that dredging operations and disposal is a major priority
of large ports, which may be explained with reference to scale of oper-
ations, size of vessels involved and the associated navigational require-
ments.
Estuary Engineered coastline

Climate change Air quality
Air quality Energy efficiency

cy Energy efficiency Climate change
Relationship with local community Noise
Conservation areas Relationship with local

community
ations Noise Dredging: disposal
aste Dredging: operations Port development (land related)

Dredging: disposal Ship waste
ith local Ship exhaust emissions Garbage/port waste

em loss (land) Habitat/ecosystem loss (water) Port development (water
related)



Table 9
Top ten environmental priorities by size.

Sector 2020 Small Medium Large Very large

1 Air quality Energy efficiency Climate change Air quality Air quality
2 Climate change Air quality Energy efficiency Climate change Climate change
3 Energy efficiency Noise Air quality Relationship with local

community
Relationship with local
community

4 Noise Climate change Noise Energy efficiency Ship exhaust emissions
5 Relationship with local

community
Ship waste Garbage/port waste Ship waste Noise

6 Ship waste Water quality Port development (land related) Dredging: operations Conservation areas
7 Water quality Garbage/port waste Ship waste Noise Energy efficiency
8 Garbage/port waste Relationship with local

community
Water quality Dust Port development (land related)

9 Dredging: operations Dust Dredging: disposal Dredging: disposal Port development (water
related)

10 Port development (land related) Port development (land related) Relationship with local
community

Water quality Garbage/port waste
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An example of the portworking on its identified priority issues is Co-
penhagen Malmö Port (CMP) in Denmark, which is working with three
main areas of priority to secure a strong connection to the relevant Sus-
tainable Development goals: Protecting Water, Protecting Air, Climate
and Water (CMP, 2021). This port is considered a large port according
to the cargo moved every year (15.5 million tonnes/year) and its prior-
ities are in line with those of Table 9 for these types of ports.

The same happens with the Niedersachsen Port (Germany), another
large port (30 million tonnes/year), which actively implements mea-
sures to protect the environment in topics such as greenhouse gas
(GHG) emissions, air pollutants and energy. In this regard, direct green-
house gas emissions have been reduced by a further 25% comparedwith
2017 and 100% of the outdoor lighting on Ports-operated areas has been
converted to LEDs (Niedersachsen Port, 2019).

In the following section the benchmark performance of themonitor-
ing issues is provided.

3.7.2. Monitoring issues
The results of the indicators provided in this section support the

statement that the culture of monitoring environmental parameters is
well-established across the sector. Monitoring consists in characterising
the quality of the environment, and it is becoming increasingly impor-
tant to port authorities since its results confirm compliance, track trends
and establish its ‘license to operate’. Table 10 shows the percentage that
some specific issues are monitored by ports within their monitoring
programs.

It is widely acknowledged that monitoring the current state of the
elements of air, water, soil, sediments, ecosystems and habitats etc. is
essential for assessing the quality of the environment; and but it is
Table 10
Benchmark performance 2020 on monitoring issues.

Monitoring issues %
Yes

Has the port identified Environmental Performance Indicators (EPIs) to
monitor trends in environmental performance?

70

Does the port have an environmental monitoring program? 81
Does the program address port waste? 79
Does the program address energy efficiency? 75
Does the program address water consumption? 69
Does the program address water quality? 67
Does the program address air quality? 67
Does the program address sediment quality? 59
Does the program address noise? 54
Does the program address carbon footprint? 52
Does the program address marine ecosystems? 46
Does the program address soil quality? 41
Does the program address terrestrial habitats? 41

7

also vital to disseminate these results among the stakeholders and the
community.

There is an apparent anomaly where 70% of ports state that they
have identified appropriate EPIs and yet, 81% of respondent ports de-
clare the existence of amonitoring program. Table 10 shows the priority
ranking of indicators that are monitored. The results reflect the signifi-
cance attached to local indicators and the considerations given to cost
and risk-reduction; and environmental quality per se.

Table 11 shows that the environmental issues perceived as signifi-
cant by the sector are generally well-represented in the list of monitor-
ing programs. Rankings vary but this in itself reflects the inherent
generalizations when comparing sector to individual port initiatives. 6
out of the 10 issues are directly monitored, and all are effectively
taken into account to some extent or another through direct association
e.g. dredging and sediment quality, or port development and soil
quality.

As seen previously, climate change is the second top environmental
issue of the port sector in 2020, and it is specifically the top priority issue
for medium sized ports and for estuary ports. In the recent years, three
indicators related to climate change were added to the SDM, which are
included and presented in the present paper in Table 12.

It is relevant tomention that half of the respondent ports has already
experienced operational challenges related to climate change, and
therefore, perhaps unsurprisingly, 71% of ports has considered the adap-
tion to climate change as part of the new development projects.

With regards to the topic of climate change in ports, a collaborative
initiative of the sector is the CLIMEPORT (Mediterranean Ports' Contri-
bution to Climate ChangeMitigation) project. This is a European project
that involved six ports committed to climate change mitigation. These
ports were the Port Authority of Valencia (Spain), acting as a leader of
the project, along with the other port authorities of Algeciras Bay
(Spain), Marseille (France), Livorno (Italy), Koper (Slovenia) and
Piraeus (Greece). The objective of this projectwas to provide a common
Table 11
Priority issues and monitoring.

Priority ranking Environmental priority of sector Monitoring program

1 Air quality Port waste
2 Climate change Energy efficiency
3 Energy efficiency Water consumption
4 Noise Water quality
5 Local community Air quality
6 Ship waste Sediment quality
7 Water quality Noise
8 Port waste Carbon footprint
9 Dredging Ecosystems
10 Port development Soil quality



Table 12
Benchmark performance 2020 on climate change.

Climate change %
Yes

Has your port experienced any operational challenges that may be related to
climate change (e.g. more frequent storms, flooding, changes in wind or
wave conditions)?

52

Has your port taken any action to strengthen the resilience of its existing
infrastructure in order to adapt to climate change?

65

Has your port considered climate change adaptation as part of new
infrastructure development projects?

71
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methodology for port authorities and their collaborators in order to as-
sess their initial situation related to GHG emissions (MED, 2012).

3.8. Review and audit

The section of the SDM on review and audit contains 25 questions
concerning the environmental audit process including issues that are
covered in an audit (e.g. compliance, environmental issues, trends, op-
erators), and the body that conducted it (e.g. local government, own
staff, external consultants). A set of five indicators were selected and
presented in Table 13.

The highest positive response and perhaps the most significant, is
the percentage of ports that have conducted an environmental audit
(73%). In the percentages of entities that have undertaken them, it is
seen that in most of the cases, they are undertaken by external consul-
tants (64%).

Another relevant issue to analyse in this paper is the number and
type of Environmental Management System (EMS) certifications to an
internationally recognized standard. Fig. 4 presents the types of Envi-
ronmental certification schemes that have been awarded. A total num-
ber of 63 ports out of the 97 are EMS certified: 40 of them have ISO
14001, 11 have PERS and 1 is certificated under EMAS. Several ports
have a combination of certificates: 5 with ISO 14001 and PERS, 1 with
ISO 14001 and EMAS, and 5 with the three certifications.

3.9. Services to shipping

This section analyses the extent to which port authorities are
influencing and rewarding the development of ‘green shipping’. Al-
though this section of the SDM comprises 66 questions, this analysis is
based on 9 indicators. The initiatives provided by port authorities to
promote green shipping are based on the application of environmen-
tally differentiated port dues in order to reward greener vessels visiting
the ports, the provision of Onshore Power Supply (OPS) (in high and
low voltage), and the provision of Liquefied Natural Gas (LNG) bunker-
ing facilities.

Out of the three mentioned initiatives, the one that has higher im-
plementation is the provision of Onshore Power Supply in one or
more berths (58%), closely followed by the provision of differentiated
port dues (57%). The provision of LNGbunkering is currently a green ini-
tiative that still has a large margin for improvement (Table 14).

Regarding to OPS initiatives, the Master Plan for Spanish Ports aims
at drafting a plan to supply electric power to ships at berth in Spanish
Table 13
Benchmark performance 2020 on review and audit.

Review and audit % Yes

Has an environmental audit been conducted? 73
Was the audit conducted by external consultants? 64
Was the audit conducted by own staff? 43
Was the audit conducted by Environmental Enforcement Agency? 22
Was the audit conducted by local government? 10

8

Ports (OPS Master Plan, 2021). It is part of the National Action Frame-
work for the development of infrastructures for the use of alternative
fuels in the transport sector (EUDirective 2014/94) (EuropeanCommis-
sion, 2014). During this Project implementation, pilot cases will be car-
ried out, by including the provision of electrical equipment in piers and
ports of general interest, as well as the adaptation of the ships that dock
there. In addition, the project will allow the realization of a series of
technical studies to identify the barriers that exist today for the imple-
mentation of this new and environmentally green technology (OPS
Master Plan, 2021).

Another example of good practice related with OPS is in the city of
Hamburg. It is pursuing a sustainable improvement of air quality. One
major contributor to reaching this goal is the port. The emissions of air
pollutants and noise by shipping vessels in close vicinity to the city cen-
tre can be reduced by theprovision ofOPS facilities. Container vessels, as
well as cruise ships at berth, will be supplied with CO2-neutral electric-
ity from the public power grid. By the year 2025 all OPS sites are ex-
pected to be in operation and make a significant contribution to
achieve the objective to become a carbon neutral port by 2040 and
allowing vessel owners to reduce their carbon footprint (WPSP, 2021).

4. Trends over time

The aim of this section is to compare the performance of 2020
(which has been detailed in the previous section)with the performance
reported in previous analysis (e.g. Puig et al., 2015, 2017, 2020).

4.1. Environmental management

These indicators provide representative information about theman-
agement efforts that influence the environmental performance of the
port. Although they are highly recommended indicators to be imple-
mented within the port environmental management plan, they are vol-
untary initiatives and, therefore they are not considered as legal
obligations.

Table 15 presents the percentage of positive responses to the envi-
ronmental indicators of the present review in 2020, compared with
the responses obtained in questionnaires in 2018 (90 participants),
2013 (79 participants), 2016 (91 participants), 2017 (91 participants),
in order to analyse the variations over time.

The indicator that has had a higher increase between 2013 and 2020
is the existence of environmental responsibilities of key personnel doc-
umented (+14%). In contrast, the indicator that has had a higher de-
crease is also related to personnel, in this case in the provision of
environmental training (−11%). The existence of a certified EMS
(+11%) and the publication of a publicly available environmental report
(+7%) are also substantive improvements over the previous 7 years.

An Environmental Management Index has been calculated in the
previous years based on the ten indicators present in Table 15. This is
calculated on the basis of a specificweighting applied to the significance
of these key environmental management components. It is argued that
this index is particularly appropriate since it is ameasure of competence
and capability to deliver the environmental imperatives. The Environ-
mental Management Index is calculated by multiplying the weightings
associated to each environmental management indicator (see Table 15
and formula below) to the percentage of positive responses. The final
score is calculated by applying the following formula:

Environmental Management Index ¼ A ∗ 1:5þ B ∗ 1:25þ C ∗ 0:75
þ D ∗ 1þ E ∗ 1þ F ∗ 1þ G ∗ 0:75
þH ∗ 1þ I ∗ 1þ J ∗ 0:75:

The numerical value of each letter is the percentage of positive re-
sponse divided by 100 (e.g. A is 0.65 in the results of 2020 as showed
in Table 15). The resulting index for the performance of the port sector
is provided in Table 16.
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Fig. 4. Types of EMS certificates awarded.
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4.2. Top 10 environmental priorities

The second part of this section presents the evolution of the Top 10
environmental priorities of the sector. It is a significant exercise since
Table 14
Benchmark performance 2020 on services to shipping.

Services to shipping %
Yes

Does the port differentiate dues for ‘Greener’ vessels? 57
Is OPS available at one or more of the berths? 58
If yes, low voltage? 51
If yes, high voltage? 27
Is LNG bunkering available in the port today? 33
- If yes, by trucks? 33
- If yes, by barge? 11
- If yes, through a non-mobile installation? 7
- If no, are there currently ongoing LNG bunkering infrastructure projects

in the port?
22

Table 15
Percentages of positive responses to the environmental management indicators.
Source: ESPO (2020b).

Indicators

A Existence of a certified Environmental Management System (EMS) – ISO, EMAS or P
B Existence of an Environmental Policy
C Environmental Policy makes reference to ESPO's guideline documents
D Existence of an inventory of relevant environmental legislation
E Existence of an inventory of Significant Environmental Aspects (SEA)
F Definition of objectives and targets for environmental improvement
G Existence of an environmental training program for port employees
H Existence of an environmental monitoring program
I Environmental responsibilities of key personnel are documented
J Publication of a publicly available environmental report

9

it shows the priority issues of the sector over the years. This data is im-
portant because it identifies the high priority environmental issues on
which ports are working and sets the framework for guidance and ini-
tiatives to be taken by ESPO. The 2020 exercise on the top 10 priorities
comes to complement the results of the previous ESPO surveys that ini-
tiated back in 1996, and that are provided in Table 17.

The update on the Top 10 environmental issues confirms that Air
quality remains as the top environmental issue of the sector since
2013. This could be attributed to the successive introduction of new leg-
islation and its emergence as a priority issue of concern for citizens of
port cities and urban areas in general. It was published that every
year, air pollution causes about 400,000 premature deaths in the EU
and hundreds of billions of euros in health-related external costs (ECA,
2013 (%) 2016 (%) 2017 (%) 2018 (%) 2020 (%) % change 13–20

ERS 54 70 70 73 65 +11
90 92 97 96 96 +6
38 34 35 36 43 +5
90 90 93 97 91 +1
84 89 93 93 92 +8
84 89 93 93 88 +4
66 55 68 58 55 −11
79 82 89 89 81 +2
71 85 86 86 85 +14
62 66 68 68 69 +7

Table 16
Progress of the Environmental Management Index over the years.

2013 2016 2017 2018 2020

Environmental Management Index 7.25 7.72 8.08 8.08 7.80



Table 17
Top 10 environmental priorities of the port sector over years.
Source: ESPO (2020b).

1996 2004 2009 2013 2016 2017 2018 2019 2020

1 Port
development
(water)

Garbage/port
waste

Noise Air quality Air quality Air quality Air quality Air quality Air quality

2 Water quality Dredging:
operations

Air quality Garbage/port
waste

Energy
consumption

Energy
consumption

Energy
consumption

Energy
consumption

Climate change

3 Dredging
disposal

Dredging
disposal

Garbage/port
waste

Energy
consumption

Noise Noise Noise Climate change Energy
consumption

4 Dredging:
operations

Dust Dredging:
operations

Noise Relationship
with local
community

Water quality Relationship
with local
community

Noise Noise

5 Dust Noise Dredging:
disposal

Ship waste Garbage/port
waste

Dredging:
operations

Ship waste Relationship
with local
community

Relationship
with local
community

6 Port
development
(land)

Air quality Relationship
with local
community

Relationship
with local
community

Ship waste Garbage/port
waste

Port
development
(land related)

Ship waste Ship waste

7 Contaminated
land

Hazardous
cargo

Energy
consumption

Dredging:
operations

Port
development
(land related)

Port
development
(land related)

Climate change Garbage/port
waste

Water quality

8 Habitat
loss/degradation

Bunkering Dust Dust Water quality Relationship
with local
community

Water quality Port
development
(land related)

Garbage/port
waste

9 Traffic volume Port
development
(land)

Port
development
(water)

Port
development
(land)

Dust Ship waste Dredging:
operations

Dredging:
operations

Dredging:
operations

10 Industrial
effluent

Ship discharge
(bilge)

Port
development
(land)

Water quality Dredging:
operations

Climate change Garbage/port
waste

Water quality Port
development
(land related)

Table 18
Percentage of positive responses to environmental monitoring indicators.
Source: ESPO (2020a,b).

Indicators 2013
(%)

2016
(%)

2017
(%)

2018
(%)

2020
(%)

% change
2013–2020

Port waste 67 79 88 84 79 +12
Energy efficiency 65 73 80 80 75 +10
Water
consumption

58 62 71 72 69 +11

Water quality 56 70 75 76 67 +11
Air quality 52 65 69 67 67 +15
Sediment quality 56 63 65 58 59 +3
Noise 52 57 64 68 54 +2
Carbon footprint 48 47 49 47 52 +4
Marine
ecosystems

35 36 44 40 46 +11

Terrestrial
habitats

38 30 37 38 41 +3

Soil quality 42 44 48 38 41 −1
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2018). As with the impact of traffic and other industrial activities, air
quality has become a key determinant of public “acceptance” of port ac-
tivity in the years to come.Withmore than 90% of European ports being
urban ports, it is no surprise that port managing bodies have this con-
cern high on their agendas.

Additional pressures driving awareness include EU legislation ad-
dressing air pollution related to the implementation of the Sulphur Di-
rective, the new National Emission Ceiling Directive, the introduction
of the global 0.5% sulphur cap on marine fuels in 2020, and the IMO
NOx Tier III requirements for vessels built from 1-1-2021 operating in
the North and the Baltic Seas (NECAs).

Climate change appeared for the first time in 2017 and it gained
more importance in the recent years, currently becoming the second
Top environmental issue. This seems to follow a general trend in ongo-
ing EU and national policy discussions, as the issue of climate change
continues to attract growing political and social attention and concern.
This makes compliancewith climate legislation, the reduction of carbon
emissions and climate-proofing port infrastructure very important pri-
orities for European ports.

In addition, Climate Change in closely interlinked with the third top
priority of the sector Energy Efficiency, since one influences the other to
a great degree. In that sense, the absolute ranking of top priorities is less
significant compared to the fact that these priorities have consistently
remained the same over time, indicating the commitment and aware-
ness of ports of the need for collaborative action in the sector on these
issues.

Noise, relationship with the local community and ship waste con-
tinue in the same position compared to 2019, in fourth, fifth and sixth,
position, respectively. Water quality has gained some importance, and
port waste, dredging operations and port development (land related)
are the ones that complete the chart.

It is interesting to note that the issues identified as the Top 10 envi-
ronmental priorities have been the same over the last four years
(2017–2020). However, their relative positions have changed over
time. For example, issue such as Air Quality and Energy consumption
10
has occupied top positions for many years. The relationship with local
community has been in an intermediate position in top 10 since 2009
when it appeared for the first time. Noise has been moved down due
to the increasing presence of Climate Change. These changes reflect
the tendencies and priorities of the port and maritime sector.

4.3. Environmental monitoring

This section focusses on the evolution of specific components of en-
vironmental monitoring. The results obtained consistently since 2013
allow to draw and analyse the variations along this period.

The results demonstrate that air quality has been the indicator with
a higher increase (+15%) in environmental monitoring since 2013. It is
in line It is followed by port waste (+12%), along with water consump-
tion, water quality and marine ecosystems (all three with +11%). On
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the contrary, soil quality has been the only issue that has not achieved
an increase during this complete period (Table 18).

4.4. Services to shipping

This section demonstrates the evolution of the indicators related to
services to shipping, as provided in Table 19. In this case, the data on
these indicators was obtained for the first time in 2016, when the
SDM was updated with the objective of incorporating questions on
this topic.

The results demonstrate that this topic is gaining more recognition
and uptake in the recent years, especially in the expectations of offering
OPS during the next 2 years (+13%) and in the current provision of LNG
bunkering in the port (+11%). Concerning environmental differentiated
port dues, the forthcoming requirements under the Port Reception Fa-
cility Directive (EC, 2019) may have a direct impact on this issue, since
its mandates rebate on indirect waste fees for “green vessel”.

5. Conclusions

Despite the difficult current Covid-19 pandemic, the findings of this
paper show a general trend of European ports being pro-active in terms
of environmental management. There are a significant number of pro-
grams and procedures specifically aimed at protection of the environ-
ment and sustainable development, and ports are increasingly
showing improvement over time when it comes to the key indicators
analysed in this study.

Trends in terms of the uptake and application of the key components
of a credible EMS, such as the existence of a comprehensive Environ-
mental Policy (96%) and the critically important Inventory of Environ-
mental Aspects (92%), indicate that the significant aspects of
environmental management are well-established and consistently ap-
plied by respondent ports.

The fact that the performance of some indicators has decreased com-
pared to 2019 has caused a slight decrease in the Environmental Man-
agement Index (EMI). However, from a wider perspective, taking into
account the scores over the last six years, the EMI is positive and on
an overall trend of improvement. Nonetheless, there is a need for addi-
tional efforts from ESPO and European ports to ensure that this down-
ward trend is halted and reversed. To this end, the EcoPorts network
will continue to provide ports with the necessary tools to improve on
key indicators, especially when it comes to becoming certified by an
EMS and in creating an inventory of relevant environmental legislation.

With reference to monitoring of environmental issues, port waste
and energy efficiency has remained in the top priority positions since
2013. Most of the environmental monitoring programs have increased
their percentage of positive responses (i.e. soil quality and marine eco-
systems). Air quality is the monitoring issue with the highest increase
since 2013.

Concerning the Top 10 priorities, the first environmental priority of
the European port sector, Air Quality, has remained the same for the
last eight years. Climate change has climbed to the second position,
while its first appearance in the ranking was in 2017.
Table 19
Percentage of positive responses to services to shipping indicators.
Source: ESPO (2020b).

Indicator

Is On-shore Power Supply (OPS) available at one or more of the berths?
If YES, high voltage?
If YES, low voltage?

Does the port plan to offer OPS during the next 2 years?
Does the port offer differentiate dues for “Greener” vessels?
Does the port plan to introduce environmentally differentiated port dues during the next
Is Liquefied Natural Gas (LNG) bunkering available in the port today?
Are there currently ongoing LNG bunkering infrastructure projects in the port?

11
The increasing importance of green services in ports has led to
deeper investigation of the three indicators. More than half of the
ports offer the option of differentiated fees for ships going beyond reg-
ulatory standards. Discounts for ships that reduce their air emissions be-
yond law limits are the most common ones followed by conducting
enhanced waste management on board. Concerning OPS, there has
been a rise in the number of ports offering OPS. However, in the case
of high voltage OPS the trends are steady, probably due to the taxes
that have to be paid to use the electricity and the cost of the infrastruc-
ture. In most of the cases OPS is done through fixed installations. There
has been a clear increase up to 40% of ports willing to install OPS in the
future. LNG bunkering is available today in about one third of the ports,
with an increasing trend since 2016. There is now a tendency to move
away from fossil fuel due to the need for transition to a carbon neutral
economy and a decarbonised shipping sector. In this process, LNG infra-
structure could be used for blending and substituting normal LNG for
biomethane (bio-LNG) or e-gas. The picture for hydrogen is not so
clear, since the use of hydrogen and its derivates in shippingwill require
dedicated infrastructure and significant space in the port area. Efforts by
policymakers and port managers to decide on specific decarbonisation
pathways are made more difficult due to the lack of readily available
substitutes for fossil marine fuels, while there are many contenders for
the alternative fuel of the future (Deloitte and ESPO, 2021).

For port authorities, the main challenge in the greening process is
often the limited influence it can have onmany of the activities and op-
erations taking place in the port. Successful greening often requires co-
operation between relevant port stakeholders, that do not always have
aligned interests. Other challenges to successful environmental man-
agement include local, regional, national, and EU legislative barriers or
inconsistencies, where port managers balance occasionally conflicting
requirements. This involves prioritising the efforts of the port that
most effectively meet legal requirements without endangering other
relevant environmental considerations.

The results of this paper demonstrate that application of EcoPorts
methodology by networkmembers helps port authorities put ESPO En-
vironmental Policies into place. Together with the various iterations of
the ESPO Green Guide and other available environmental management
tools, the EcoPorts Network continues to both encourage and facilitate
the implementation of good practices throughout the sector. The grow-
ing network continues to provide essential assistance in delivering on
the top environmental priorities of European ports, and is likely to in-
crease in relevance as the environmental imperative becomes an even
more significant priority for European port professionals charged with
the responsibilities of compliance and sustainability.
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