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Programme, through the European Climate, Infrastructure and Environment Executive Agency
(CINEA) under the powers delegated from the European Commission and under Grant
Agreement No. 101037564.

The content of the publication herein is the sole responsibility of the publishers and it does not
necessarily represent the views expressed by the European Commission or its services. While
the information contained in the documents is believed to be accurate, the authors(s) or any other
participant in the PIONEERS consortium make no warranty of any kind with regard to this material
including, but not limited to the implied warranties of merchantability and fitness for a particular
purpose.

The user thereof uses the information at its sole risk and liability. For the avoidance of all doubts,

the European Commission has no responsibility or liability with respect to this document, which
is merely representing the authors' view.
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Executive Summary

The PIONEERS project aims to deliver a Green Ports Master Plan by 2026 that will guide European
ports towards carbon neutrality in 2050. As a first step in that process, we made an inventory of
the current practice of strategic planning in the four PIONEERS ports of Antwerp, Barcelona,
Constanta and Venlo.

We observed that the terms master plan and strategic plan are often used interchangeably and
that they are often confused with business plans. Regardless of the content of a master plan, the
latter is partly defined by two key aspects. Firstly, the plan should cover a period of 20 to 30 years.
Secondly, the plan should be readily available to interested parties, since the purpose of a master
plan is to clarify the port's own strategic planning, to assist local or regional authorities in
preparing and revising their own strategies and to inform port users, employees and local
communities on the development of the port.

In conclusion, not many European ports appear to have recently produced or published long-
term strategic plans or master plans that provide for the coming two to three decades. Indeed,
of the four PIONEERS ports, only the Maritime Ports Administration Constanta seems to be
currently engaged in long-term strategic planning or master planning, in the most strict sense of
the word. Both the Barcelona Port Authority and the Municipality of Venlo do, however, provide
a vision for the development and transition of their ports by 2040. These are articulated through
the setting out of tangible milestones on that road. Specific projects are mainly determined with
respect to a more short term time horizon, i.e. the coming four to five years. The latter is also true
for the Antwerp Port Authority. This hypothesis seems to hold for most of the ten largest European
ports as well. We therefore consistently used the term ‘strategic plan’ in this study as a common
term to refer to business plans, strategic plans, visions or master plans.

We analysed the strategic plans of the four PIONEERS ports on the basis of five research
questions:

e Firstly, we investigated key characteristics of the master plans. How do we define a master
plan and what makes it different from a strategic plan or a business plan? What subjects,
timeframes and geographical scope do the current port plans cover?

e Secondly, we found out to what extent the current port plans qualify as green. We

assessed how they reflect the main environmental issues for ports and evaluated whether
the plans already provide for the PIONEERS demonstration projects.

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 8
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e Thirdly, we put the port plans in a policy perspective by zooming in from the European
level to the local level.

e Fourthly, the process of drawing up the current port plans was mapped. This part provides
answers to questions like whether the exercise of creating a master plan is mandatory or
voluntary, who is responsible for preparing the port masterplan, who has been involved or
how long it took to produce the plans.

e Finally, we provided insight into how the plans are implemented and followed up.

The current study aims to provide an overview of the current state of the art of strategic port
planning at the ports of Antwerp, Barcelona, Constanta and Venlo. The four PIONEERS ports are
fundamentally different in terms of size, types of activities and goods traded, generation,
functions and roles in the local transportation network and governance. Therefore, we make no
value judgment on the unequivocal statement that some ports seem further advanced in what
appears to be a recent tradition of port strategic planning. Instead, we consider this study as a
thorough basis, in which the differences and similarities were made visible, and from which we
will jointly start to draw up Green Ports Master Plans.

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 9
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1 - Introduction

The PIONEERS road to a European Green Ports Master Plan

The PIONEERS project will by 2026 produce a Green Port Master Plan for transitioning all
European ports towards net zero emissions in 2050 (Fig. 1). The European Master Plan will build
on four individual master plans that will be drawn up beforehand for the Ports of Antwerp,
Barcelona, Constanta and Venlo. The process provides for the production of draft master plans
by the end of 2023, leaving two years for adjustment before finalization of the four master plans.
Improvement of the draft master plans will be based on broad stakeholder engagement on the
one hand and evaluation of the demonstration projects that will be carried out in the framework
of PIONEERS on the other hand. Indeed, 19 demonstration projects will provide insights from both
a technological and a non-technological perspective accross four main pillars: clean energy
production and supply ; sustainable port design ; modal shift and flows optimization ; and digital
transformation.

State of the art of the European
D Green Ports Master Plans @ Green Port Master Plan
@ - implementation strategy
Port stakeholder ‘ PIONEERS' Green
* mapping Port Master Plan
2022 2023 2024 2025 ‘ 2026 ‘ >

Draft Green Port Master Plans Green Port Master Plans

for Port of Antwerp, Port of D D for Port of Antwerp, Port
Barcelona, Port of Constanta of Barcelona, Port of

& Port of Venlo D D Constanta & Port of Venlo

Figure 1 Timeline towards drafting the Green Ports Master Plans for the Ports of Antwerp, Barcelona, Constanta and
Venlo as well as the European Green Port Master Plan

Outline of the study

The study that lies before you takes stock of current practices of planning in the Ports of Antwerp,
Barcelona, Constanta and Venlo. We only aim to draw up an objective state of affairs, and
therefore do not express any value judgments. We start with setting the scene by profiling the
four PIONEERS ports, providing answers to questions, such as ‘who ultimately owns and controls
the port?’

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 10
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In the analysis section, we provide insight on the basis of five research questions:

e Firstly, we investigate key characteristics of the master plans. How do we define a master
plan and what makes it different from a strategic plan or a business plan? What subjects,
timeframes and geographical scope do the current port plans cover?

e Secondly, we find out to what extent the current port plans qualify as green. We assess
how they reflect the main environmental issues for ports and evaluate whether the plans
already provide for the PIONEERS demonstration projects.

e Thirdly, we put the port plans in a policy perspective by zooming in from the European
level to the local level.

e Fourthly, the process of drawing up the current port plans is mapped. This part provides
answers to questions like whether the exercise of creating a master plan is mandatory or
voluntary, who is responsible for preparing the port masterplan, who has been involved or
how long it took to produce the plans.

e Finally, we provide insight into how the plans are implemented and followed up.

After we have taken stock, we make a few short reflections and give some advice for the follow-
up process in an outlook section. It is important to clarify that this document does not provide a
plan of action for drafting the Green Ports Master Plans for the ports of Antwerp, Barcelona,
Constanta and Venlo or the European Green Port Master Plan, which will be drawn up as a first
step in the subsequent process.

Defining: what is a master plan?

The terms master plan and strategic plan are often used interchangeably. Some authors consider
a strategic plan as “the answer to the question ‘where do we want to go?' and a master plan as
the roadmap that shows how to get there” [1]. Others expect from a master plan the “high level,
big picture that plans for a timeframe of 10 to 15 years”, while a strategic plan should be a “shorter-
term, three- to five-year plan that is internally driven” [2]. Both visions are exactly the opposite
from one another.

According to Merriam-Webster [3], a master plan is “a plan giving overall guidance”. Cambridge
Dictionary [4] defines it as “an organized set of decisions made by one person or a team of people
about how to do something in the future". According to the World Bank [5] “a master plan is a
dynamic long-term planning document that provides a conceptual layout to guide future growth
and development”. The UK Department for Transport and authors like Dr. Theo Notteboom advise
that a port master plan spans a time horizon of 20 to 30 years [6] [7].

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 11
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A master plan differs from a business plan, in that the latter is defined as a “written document
describing a company's core business activities, objectives, and how it plans to achieve its goals”
[8]. We conclude that a master plan starts from a longer-term vision and provides direction for
shorter-term decision-making, while a business plan is usually a portfolio of projects. In the
absence of a shared definition, the term strategic plan is often used for either of the two.

Master planning in a VUCA world

In a world that's volatile, uncertain, complex and ambiguous (VUCA), strategic planning needs to
be put in a new perspective, according to Spencer and Salvatico at The Futures School [9l.
According to the authors, “if Strategic Planning is the what of an organization's strategy process,
and Strategic Thinking is the how, then Strategic Foresight is the why that is so critical to success
in a VUCA world". Strategic Foresight can be defined as the “practice of exploring multiple
alternative futures that cover arange of probable, possible, provocative and preferred outcomes”.
For example, the Port of Barcelona, while defining its Port Vision 2040, defined four different
scenarios (green, blue, orange and red) related to some unpredictable variables of the VUCA
world. Baring in mind the more desirables (green and blue), the orange and red were also drafted
to define a strategy to ensure a sustainable development for the port in the least desirable
scenarios.

At the inception of PIONEERS (2019), in the wake of the Paris Agreement of 2015, climate change
was considered the biggest challenge ever for ports and modern societies across the globe. At
the start of the PIONEERS project (October 2021), the world had been disrupted by the Covid-19
pandemic (since November 2019) and global supply chains had been disrupted by the recent
(March 2021) blocking of the Suez Canal by the Ever Given. At the time of writing this deliverable
(March 2022), Russia had recently started its attacks on Ukraine, indirectly revealing the
dependency of the European Union on Russia for its supply of energy. The geopolitical context
of the project is changing at such a rapid pace that the goal of the project - including the master
planning itself - needs to be reconsidered continuously. While the primary goal of the project at
its onset was to deliver a master plan to reduce the climate impact of European ports, that goal
should now include the strategic considerations of the European Union in terms of self-
sufficiency and diversification of energy sources.

Vanlaer et al. [10] puts this simply, but makes a valid point: "the preparation process is far more
important than the actual preparedness plan that follows from it. It is in the preparation that
routines, relationships, and mutual understanding through heedful interaction are formed.”
Although the authors are discussing the process of building resilient ports, this advice also applies
to port master planning. Garrido et al. [11] confirm that the evolution towards green ports is going
to be crutial for their competitiveness in the global supply chains. In the VUCA world, the role of
energy in ports is changing rapidly and new business models for energy systems will have to be
adopted to reach sustainability goals.
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Then what makes a Green Ports Master Plan?

We define a Green Ports Master Plan as follows. It provides a vision of a carbon neutral port in
2050 as well as a roadmap towards that vision, including checkpoints in 2030 and 2040. The
roadmap considers different points of departure for ports, including their size and specialisms,
different non-technological barriers to greening ports and the impact of a VUCA world, which has
been made so evident in such a short timeframe. Although the aim of carbon neutrality implies
merely an environmental impact, this stands as a central priority for the Masterplanning process,
alongside other triple bottom line objectives of social well-being, and a just economy.

In its pursuit of a carbon neutral port in 2050, a Green Ports Master Plan should also address major
trends in logistics, technology and energy. Garrido et al. [11] recently identified key drivers that
are expected to transform ports in the coming decades: i.e. (i) green measures to decarbonize
maritime transport and supply chains; (i) additive manufacturing (3D printing); (iii) physical and
digital infrastructures for automated and connected vehicles and port terminals; and (iv) full
digitalization to offer new services as well as an optimized supply chain oriented to e-commerce.
From the energy system perspective, it is apparent that ports could play important roles as hubs
for the onshoring of wind, wave and tidal electricity generation; their existing petrochemical
complexes progressively replaced with the processing and storage of hydrogen and other
alternative fuel sources; the fuelling of long-distance shipping, rail and road vehicles; and even
the offshoring of captured carbon.

The UK Department for Transport provides a checklist for possible master plan contents [6].
Interestingly, this checklist, published in 2008, considers environmental impacts as a major, albeit,
contextual concern. With a Green Ports Master Plan, it will be the other way around: greening is
the central aim of the plan and infrastructural developments, a.o., will be the context. In addition
to net zero carbon planning, a proposed checklist for the contents of a Green Ports Master Plan
may include projections of growth in traffic, changes in types of cargo and traffic, climate
resilience, local water and air quality, biodiversity and others. We will however not make a
proposal for the very outline of a Green Ports Master Plan at this point, since this is not within the
scope of this inventory of current practices of master planning.

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 13
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2 - Profile of the PIONEERS ports

2.1 - Types of activities in the ports

The four PIONEERS ports differ both in size and in types of activities and goods traded, as
illustrated in Table 1. While the ports of Antwerp, Barcelona and Constanta are all seaports, the
Port of Venlo is an inland port. All ports provide for the handling of containers, breakbulk & rolling
material and dry bulk. Only the three seaports (Antwerp, Barcelona and Constanta) handle liquid
bulk and passengers. However, the passenger terminal in Antwerp is operated by the City of
Antwerp and falls outside the jurisdiction of the Antwerp Port Authority. The Port of Antwerp and
the Port of Barcelona are the only ports with industrial activity in addition to the maritime and
logistic activities, albeit that is very small in Barcelona compared to Antwerp. The Port of
Barcelona is the only port with an LNG import terminal.

Table 1 Types of activities and goods traded in the ports of Antwerp, Barcelona, Constanta and Venlo

Breakbulk &
Freight Containers  rolling material Liquid bulk Dry bulk  Industry Passengers

Port of 231Mt 12 MTEU o o ® ® ®
Antwerp 3

Port of 6 Mt MTEU o o ® q ®
Barcelona 33

Port of 66 Mt 0.6 MTEU o o ® ®
Constanta '

Port of 1.2 Mt

Verlo 01 MTEU ) o

Mt = megatonne = 1 million tonne
MTEU = megaTEU = 1 million TEU
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2.2 - Typology of the ports

Kadena and Kannelopoulos [12] have recently used two frameworks, ie. the generation
classification and the so-called new classification for ports, to characterize the ports of Antwerp,
Barcelona, Constanta and Venlo.

The generation classification defines a port's linear development in view of its functional and
evolutionary change. According to the authors, the ports of Antwerp, Barcelona and Constanta
can all be considered in a comparable evolutionary stage. While the Port of Constanta is well on
its way in becoming a 4" generation port, the ports of Antwerp and Barcelona are slightly moving
towards the 5" generation, aspiring to become smart ports that control and manage the port
remotely. The Port of Venlo can be considered a third generation port. The port has no strict port
authority, providing a formal common administration for the business in the area. The Municipality
of Venlo manages the public infrastructure, while most of the private businesses own and
maintain their premises.

Table 2 Evolution of ports based on the Generation Classification (adapted from [12])

1st generation port Interface modes of transport Prior to 1960
2nd generation port  Industrial & Comercial Center After 1960
3rd generation port Traditional services, logistic and total distribution services After 1980
4th generation port Physically separated but linked through common operators or through a 2000

common administration

5th generation port Provide services of a highly customer-centric level by utilizing market After 2010
mechanism, incentives and government policies

6th generation port Reliable service provided to port users, minimizing service uncertainty 2020

The new classification framework examines the various functions and roles of the port in the local
transportation network and the impacts it has on the regional economy. According to the authors,
the Port of Barcelona and the Port of Antwerp can both be classified as superior ports,
characterized by a global shipping network and either a multifunctional or restricted inland
network. The Port of Constanta is classified as an intermediary port, characterized by a global
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shipping network as well. While the port has a simple inland network to its hinterland, the major
cargo of these container ports is the transshipment cargo. The Port of Venlo is characterized as a
specialized port with a strong logistics relation with its backward area. The region around Venlo
is accustomed to specialization, including horticultural industries.

2.3 - Governance of the ports

Antwerp Port Authority

The Antwerp Port Authority - Havenbedrijf Antwerpen NV van publiek recht - has a key role in the
port's day-to-day operation. The 1,650 workers make sure the port functions and can grow. The
Port Authority manages and maintains the docks, the bridges, the locks, the quay walls and the
land in a designated area of 120 km?. The personnel is also responsible for safe shipping traffic in
the docks, the bridges and locks. In addition, the Port Authority provides tugs and cranes, carries
out dredging work and promotes the port at home and abroad. With a view to the future, the Port
Authority is working on the port's sustainable development and innovation.

At the time of writing this study, the Antwerp Port Authority and the Zeebrugge Port Authority are
in the process of merging into one organization that will operate under the name ‘Port of Antwerp-
Bruges'. While the trades at the Port of Antwerp mainly include container transport, breakbulk,
liquid and dry bulk, industry and logistics (Table 1), the Port of Zeebrugge adds roll-on-roll-off
transport, LNG-import and cruises to the platform. The Port of Antwerp-Bruges will be a limited
liability company under public law, in which the City of Antwerp and the City of Bruges are the
sole shareholders. The board of directors will be chaired by the alderman of the City of Antwerp
responsible for the seaport and co-chaired by the mayor of the City of Bruges. In addition, the
board will include six political representatives of the City of Antwerp and two political
representatives of the City of Bruges as well as four non-political members representing
business. Both parties aim to finalise the transaction in the course of 2022.

The Port Authority will fulfil four roles in the Port of Antwerp-Bruges: landlord, regulator, operator
and community builder. Therefore, when the name Port of Antwerp-Bruges is used, both the Port
Authority and the port can be referred to.

Barcelona Port Authority

The State-owned Spanish Port System includes 46 ports of general interest, managed by 28 Port
Authorities, whose coordination and efficiency control corresponds to the government agency
Puertos del Estado, a body answerable to the Ministry of Public Works that is responsible for
implementing the government's port policy [13].

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 16
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The Barcelona Port Authority, while remaining a government body, is an autonomous port since
1978 and is able to function as a commercial entreprise subject to private law. The Law on State
Ports and the Merchant Navy, published in the Official State Gazette (BOE) on 20 October 2011, is
the essential text under the Spanish legal system, which regulates its activity [14].

The Barcelona Port Authority is the landlord operator of the port area of the city of Barcelona.
Therefore, when the name Port of Barcelona is used, it is referred to the Port Authority and the
port community, which includes all the companies and institutions that ensure the proper
functioning of the port operations.

The Port of Barcelona is a multi-dimensional entity. In particular, we can highlight seven
dimensions: economic, logistics, social, operational, legal-administrative, geographical, and
infrastructure. From this last point of view, the Port is the artificial shelter, extended in recent
decades to occupy more than 1000 ha of the coast of the municipalities of Barcelona and El Prat,
ready to serve as a haven for ships and for traffic operations, mooring, or boarding and
disembarkation of people.

Maritime Ports Administration S.A. Constanta

The Port of Constanta (including Midia Zone), Mangalia port and Tomis Marina are public-private
maritime ports owned by the Romanian State, which is responsible for their regulation and
function. The National Company "Maritime Ports Administration” S.A. Constanta (MPAC) is a joint
stock company assigned by the Ministry of Transport and Infrastructure to develop activities of
national public interest in its capacity of a port administration. The company fulfils the port
authority function in aforementioned ports.

Within the Port of Constanta mainly private companies carry out services in the maritime and
cargo operations in a competitive environment, applying the free market principles,.

The Romanian Naval Authority (acting also within the Port of Constanta) issues authorization for
safety public services and services of great importance for the port, such as loading, unloading,
bunkering and supplying. For authorization of activities that use the port infrastructure,
notification from MPAC is compulsory. For other activities that do not need an authorization from
the Romanian Naval Authority, MPAC issues operation permits within the port area.

Municipality of Venlo
The name Port of Venlo refers to an undefined area consisting of various industries and activities
around Venlo. The Municipality of Venlo is the decision-making authority.

In principle, the municipality is not a landlord and no independent port authority has been
established. Apart from the land for the (extended) barge terminal, which has been issued on a
long-term lease since 2010, the business plots around the port have been sold in the past. The
Municipality of Venlo only owns the public space, such as the roads.

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 1.4
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Venlo Trade Port, Trade Port West, Trade Port North are some of the many business areas in
Venlo. Greenport Venlo, on the other hand, is a geographical area which is not completely
delimited. In the Netherlands, the national government has designated the most important
horticultural areas / complexes as so-called Greenports. The Venlo region is the second largest
horticultural complex in the Netherlands. In the Venlo region, the term is also applied to a large
area, with existing and new business parks and nature development. For the development of
business sites, greenhouse areas and nature, the Municipality of Venlo, together with two other

municipalities and the province of Limburg, has set up the Greenport Venlo Development
Company.

PIONEERS D2.1: State of the art of the European Green Ports Master Plans 18
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3 = Analysis of the strategic plans

3.1 - Key characteristics of the current strategic plans

The recent tradition of strategic planning at ports

Not many European ports appear to have recently produced or published long-term strategic
plans or master plans that extend as far as the coming two to three decades. Most, if not all, port
authorities prepared a business plan covering a period of around five years. However, according
to a study conducted in 2016, the European Sea Ports Organisation (ESPO) stated that, “producing
a port masterplan is nowadays common practice. 64% of port authorities surveyed have produced
a masterplan, of which 78% date from 2010 or were produced after that" [15]. Also in a survey by
the same organisation, which is being conducted at the time of writing this study, almost all of
the port authorities of the ten largest European ports! indicated that they developed a master
plan (results not published yet). However, when asked about the time span of those master plans,
most appeared to cover a period of around five years, some up to 12 years (nicely demarcated
until 2030) and some until 2040 or 2050.

Then again, if the purpose of a master plan is to clarify the port's own strategic planning, to assist
local or regional authorities in preparing and revising their own strategies and to inform port users,
employees and local communities on the development of the port, it goes without saying that a
master plan should be made readily available to interested parties [6]. Of the ten largest European
ports, only the Port of Rotterdam? and the Port of Barcelona?® provide insight into elaborate plans
on an easily accessible website. Port of Antwerp?, Port of Hamburgs, Port of Bremerhaven®, Port
of Valencia’” and Port of Le Havre® briefly touch upon sustainable transition or green ports in their
website's mission statement. Port of Algeciras®, Port of Piraeus™ and Port of Felixstowe™ do not

*Ports of Rotterdam, Antwerp, Hamburg, Bremerhaven, Algeciras, Piraeus, Valencia, Felixstowe, Barcelona
and Le Havre

2 https://www.portofrotterdam.com/nl/haven-van-de-toekomst/energietransitie/strategie-en-
onderzoek

3 https.//www.portdebarcelona.cat/en/web/el-port/pla-estrategic

4 https.//www.portofantwerp.com/en/antwerp-port-authority-3

5 https.//www.hamburg-port-authority.de/de/hpa-360/philosophie-ziele

® https.//bremenports.de/greenports/greenports-strategie/

7 https:/ /www.valenciaport.com/en/port-authority-valencia/about-valencia-port/strategic-plan/
8 https://www.haropaport.com/fr/green-port

9 https.//www.apba.es/en/

© https.//www.olp.gr/en/about-us/strategy-vision

" https://www.portoffelixstowe.co.uk/
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mention as much on their website. This supports the finding that many ports do not actually have
long-term master plans, but that in their communication they give their short-term operational
business plans such status.

The Port of Constanta however appears to be the only port that currently is engaged in long-
term strategic planning or master planning, in the strictest sense of the word. Indeed, the master
plan of the Port of Constanta is publicy available, albeit not on the website of the Maritime Ports
Administration Constanta but on that of Agentia Nationala pentru Protectia Mediului (the local
agency for Environmental Protection)™.

In 1998, the Flemish government decided that a Strategic plan for the development of the Left
Bank of the River Scheldt should be produced with a main focus on increasing the capacity of the
Port of Antwerp for container handling. By 1999, a Strategic Plan had been produced for the Left
Bank of the River Scheldt and by 2006 the Right Bank had been included, extending the plan to
cover the entire port area. This plan has thereafter been subjected to a strategic environmental
impact assessment, ultimately resulting in a Gewesteljk Ruimtelijk Uitvoeringsplan (‘regional
zoning implementation plan”), which was approved by the Flemish Government in 2013. By 2017
however, the part of this plan related to the Left Bank of the River Scheldt had been nullified, only
leaving a government-recognized plan for the Right Bank of the River Scheldt. Back in 1999, the
Flemish government had also stipulated that a strategic plan had to be drawn up for the four
Flemish seaports (Antwerp, Ghent, Ostend and Zeebrugge). The Strategic Plan for the Left Bank
of the River Scheldt was therefore a precursor of the strategic plans that were later drawn up by
the respective Flemish port authorities.

In recent years, the Antwerp Port Authority has drafted a business plan for the period 2018-2020
[16] and one for 2021 [17]. Currently, the port authority is drafting a business plan for the period
2022-2025 (Fig. 2).

Barcelona Port Authority started its strategic planning in the mid-1990s with the preparation of
the Green Paper (published in 1997). The following Strategic Plans have identified various short-
term strategic objectives and projects while keeping the Barcelona Port Authority's mission
practically unchanged. The economic crisis of 2008 and the Covid-19 crisis demanded that the
Fourth Strategic plan (published in 2021) takes into account rapid, intense and disruptive
transformations. Therefore, the latter plan not only provides a group of short-term goals and
projects for the more immediate period from 2021-2025, but also provides a 2040 vision that
sketches out the most plausible future scenarios and indicates the long-term lines of action.

2 https.//apmctanpm.ro/documents/840114/2588951/EA+Master-Plan+Portul+Constanta+revizia+2.pdf/
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Figure 2 The recent tradition of integrated strategic planning at the Antwerp Port Authority, the Barcelona Port Authority, the Maritime Ports

Administration Constanta and the Municipality of Venlo
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The latest strategic plan for the Maritime Ports Administration Constanta, published in 2016 and
as such referred to as Master Plan 2016 [18], provided guidance for development of the port in
the medium and long term (until 2040). The original plan is currently being revised and completed
into the Master Plan 2022, keeping the horizon unchanged at 2040.

Previously, in 2002, a master plan of the Port of Constanta was developed by the Japan
International Cooperation Agency (ICA), with a development strategy until 2020, a project
funded by the Government of Japan and executed following a Cooperation Agreement signed
on of 19 April 2000 between the Romanian Ministry of Transport and JICA.

When the Municipality of Venlo observed a fragmented landscape of position papers, research
papers and policy papers regarding the port, it brought coherence in its Port Vision 2020 [19].

We already concluded in the introduction that a master plan provides for planning for the longer-
term (20-30 years), that a business plan plans for projects in the short term (around five years) and
that the term strategic plan is often used for either of the two. As the above observations confirm
the ambiguous use of terminology, we will in the remainder of the document use the term
‘strategic plan’ as a common term when we mean the business plans, strategic plans, visions or
master plans of either of the four PIONEERS port authorities.

What is the scope of the strategic plans?

Currently, all four PIONEERS ports either have a business plan or a strategic plan that combines
elements of a master plan (long term vision) with that of a business plan (short term action) (Table
3). Particular to all strategic plans is that they are defined by an integrated vision, in that they are
intertwined with the port community through far-reaching stakeholder involvement and as such
encompass the entire port rather than just the port authority.

The most recent strategic plan of the Antwerp Port Authority is rather similar to a business plan
due to its short time horizon [17]. That of the Barcelona Port Authority has evolved in recent years
from a strict business plan and now includes a port vision 2040 [14]. The strategic plan of the
Maritime Ports Administration Constanta has from its inception in 2015 been conceptualized as a
master plan with a long term vision 2040 [18]. The Municipality of Venlo sets out a vision in its
strategic plan but makes that concrete by specifying projects on the short term (until 2025).
Although also projects are defined on the medium (2025-2030) and long term (2030-2040), these
are periodically adjusted and made concrete [19].
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Table 3 Key characteristics of the current strategic plans of the Antwerp Port Authority, the Barcelona Port Authority,
Maritime Ports Administration Constanta and Municipality of Venlo

Maritime Ports

Antwerp Port Barcelona Port L . Municipality of
: : Administration

Authority Authority Venlo

Constanta
Number of pages 23 101 147 54
Language Dutch English English Dutch
Long term vision N/A 2040 2040 > 2025
Tme horizon concrete 2022-2025 2021-2025 2014-2040 2020-2025
projects
Port area and Port area and

Geographical scope modal shift towards modal shift towards Port area Port area

hinterland hinterland

3.2 - How green are the current strategic plans?

The science of content analysis of sustainability plans

We hypothesized that the ‘sustainability level' of a strategic plan could be measured or quantified
by counting key words like ‘green’, ‘climate’, ‘sustainable’, ‘circular, ‘life cycle', ‘people’,
‘sustainable development goals', ‘waste’, ‘biodiversity’, .. Scientists (e.g. Papoutsi and Sodhi [20]
and Coster et al. [21] published their findings in 2020) have investigated such method of content
analysis. Although the approach appears to make some sense, it is not straightforward,
standardized or indisputable at this point. Indeed, the current integrated strategic plans of the
four PIONEERS ports are too different in concept to make a meaningful comparison. While the
plans of Antwerp and Venlo are more of a short brochure, that of Barcelona is a detailed and well
illustrated document with a more complex structure. In contrast, the plan of Constanta is a
thorough study that was not specifically designed for public communication purposes.

Such methodology needs further investigation and standardization by scientists before we could
actually apply it for assessment of maturity of port strategic plans in a way that would make
sense.

Instead we start by making an initital assessment of the current strategic plans against the
environmental priorities of European ports as identified by ESPO, before we provide a general
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appreciation of the plans and reveal the links between the strategic plans and the four thematic
pillars of the PIONEERS demonstration projects.

ESPO Green Guide 2021

In its Green Guide 2021, the European Sea Ports Organisation identified the top ten environmental
priorities of European ports for 2020. We assessed to what extent the existing strategic plans of
the four PIONEERS ports explicitly focused on each of these ten priorities, as summarized in Fig.

3.

Antwerp Barcelona Maritime Ports Municipality
Port Authority Port Authority Administration Constanta of Venlo
Air quality 03 03 03 03

Climate change

Energy efficiency
=

Noise

Relationship with the local community

Ship waste @

Water quality

Garbage & port waste
Dredging operations QUD G?D

Port development (land related)

Figure 3 The existing strategic plans of the Antwerp Port Authority, the Barcelona Port Authority, the Maritime Ports
Administration Constanta and the Municipality of Venlo all specifically put focus on various topics that were indicated
by the European Sea Ports Organization as the top 10 environmental priorities of European ports for 2020 (illustrations
adopted from ESPO [22])

As mentioned before, the strategic plans of the ports don't always reflect all challenges or
activities at a port. For example, dredging of the river Meuse and the port is indeed of great
importance to the Port of Venlo. On the one hand to remove the sediment that is brought to the
port by the river Meuse, on the other hand to make and keep the port suitable for larger inland
and shortsea vessels. However, this is not the responsibility of the Municipality of Venlo, but of
Rijkswaterstaat (the executive agency of the Ministry of Infrastructure and Water Management in
the Netherlands).
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Resilience and climate adaptation

While much focus is put on reduction of the impact of maritime, logistics and industrial port
activities on climate change - referred to as climate mitigation - ports also prepare for adaptation
to the consequences of climate change.

The Antwerp Port Authority in its Business Plan 2021 puts much emphasis on preparing the port
for extended periods of heat and drought. In its Port Vision 2020, the Municipality of Venlo focuses
on adapting to the risk of high water as one of its six strategic choices.

Vanlaer et al. [10] recently brought an organizational resilience perspective on ports as critical
infrastructures in society. The authors explicate the concept of organizational resilience, what
adversity and resilience mean in a port context and how resilient ports can be built through an
organizational resilience process for port authorities. Among other insights, the authors advocate
that “the role of community builder, next to the traditional port roles of landlord, operator and
regulator, can be a means of increasing the resilience capabilities of a port”.

General appreciation of the plans

The Business Plan 2018-2020 of Antwerp Port Authority focused on five strategic priorities:
sustainable growth, mobility, transition, safety & security and operational excellence [16]. The port
authority's Business Plan 2021 [17] was a continuation of the previous business plan with a focus
that had been narrowed down to three priorities: sustainable growth, purposeful transition and
resilient port. The ambition to become a climate neutral port by 2050 was first expressed in the
latter business plan. Upon drafting the business plans, the Port Authority starts from the
Sustainable Development Goals (SDGs) of the United Nations. That is to say, focus is put on SDG
3 (good health and well-being), SDG 8 (decent work and economic growth), SDG 9 (innovation),
SDG 11 (sustainable cities and communities) and SDG 13 (climate action).

The strategic plans for the Flemish seaports, the last of which was written for the port of Antwerp
dating from 2006, form the basis for the spatial demarcation and destination of the seaport areas.
The strategic plans for the ports have their origin in the Ruimtelijk Structuurplan Vlaanderen
("Spatial Structure Plan for Flanders®), the binding provisions of which were approved by decree
in 1097. The strategic plans are therefore mainly inspired from a spatial approach, reason why
aspects related to sustainable economic development were less of a focus (unless in the form of
general policy principles and intentions).

Also Barcelona Port Authority considers sustainability from a global perspective, therefore
taking guidance from the SDGs. the Fourth Strategic Plan of the Port of Barcelona has evolved in
recent years from a strict business plan and now also includes a port vision 2040. The plan opts
for a three dimensional strategic objective, which responds to the three pillars of sustainability,
which is the first attribute of the logistics hub of Barcelona: economic, environmental and social.
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The pillar economic sustainability aims to achieve a total value of €70 billion in foreign trade and
cabotage (excluding transshipment) that is transported through the Port of Barcelona, by
diversifying the port business, differentiating the offer of services, attracting logistics activity and
developing the necessary infrastructures. The pillar environmental sustainability aims to achieve
50% electrified container and ro-ro wharves, a provisional network and consolidated OPS pilot
connections, supported by the development of a new energy model, the decarbonisation of
maritime-port activity, the reduction of pollution and the increase of intermodality. The pillar
social sustainability aims to achieve 40,000 people working physically at the Port of Barcelona on
a daily or a regular basis by fostering training, employment, entrepreneurship and talent
attraction, promoting equal opportunities, integrating the port into the urban and metropolitan
environment and ensuring the health, safety and security of people and facilities.

Based on a long term vision for 2040, the Port of Barcelona has the ambition to become a green
port. This goal is specified by the aim to become a regional logistics platform, a European and
peninsular intermodal hub, a clean alternative fuel hub, a circular economy hub, a decentralised
port and a more integrated and extensive city-port. In addition, the port wants to develop a
Metropolitan Urban Goods Distribution Centre associated with the ZAL® as well as a Blue
Economy Technology District.

The general objective of the Master Plan 2016 of Maritime Ports Administration Constanta is to
provide a strategic, flexible planning of the Port of Constanta for medium and long term
development between 2021 and 2040. The purpose of the plan is to ensure continuity of port
development, with efficient exploitation of existing resources and infrastructure. The plan is
oriented towards the real needs and conditions of the market, in order to intensify the
commercialization of the port and its consolidation in terms of regional competitiveness,
maximizing the number of jobs generated and the impact on the region of Southeast Europe.
While the focus of the plan is on classical infrastructure (maritime, road, railway, ..), minimizing the
environmental impact generated by the port activities is present but not central to the plan.

During its revision in 2022, the Master Plan will explicitly consider various aspects of sustainable
business, including decarbonization and digitization, collaboration with the city, harmonious
development with the Danube, Danube-Black Sea Canal, hinterland, foreland, energy corridors,
transparency, optimization, facilitating fast operation and financial attractiveness.

Upon revision of the Master Plan 2022, recommendations resuting from the PIONEERS, EALING
and DIONYSUS projects will be included. Not all projects that are deployed by MPAC are
explicitly included in the Master Plan.

3 The ZAL Port is the intermodal logistics platform of the Port of Barcelona
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The Municipality of Venlo has built its Port Vision 2020 on six strategic choices: multimodality,
sustainable landscape, economy, high water, infrastructure and safety. The strategic choice
sustainable landscape encompasses a range of additional topic areas: energy transition, climate
adaptation, nature-inclusive design and circular economy. Nevertheless, other stategic choices
like multimodality and infrastructure explicitly refer to their role in supporting the energy
transition as well.

PIONEERS demonstration projects

The existing strategic plans of the four PIONEERS ports already cater to a varying degree for the
19 demonstration projects that are realized in the framework of PIONEERS. While some
demonstration projects are similar to projects that are explicitly mentioned in the strategic plans,
other demonstration projects are relevant to the ports, and might find their way in future plans,
as illustrated in Table 4. At the onset of the PIONEERS project, workshops have been set up to
familiarize all partner ports with the 19 demonstration projects. This functions as a starting point
for assessment by the port authorities how these demonstration projects can be transferred and
adapted to the various ports' needs. In what follows, we will reveal the links between strategic
projects that are outside the scope of PIONEERS on the one hand and the four thematic pillars of
PIONEERS on the other.

In relation to the category clean energy production & supply, the business Plan 2021 of Antwerp
Port Authority provides for the Multi Fuel Port*, a programme that aims at introducing clean and
sustainable marine fuels in the port platform. Related to the same category, the port provides for
the import of green hydrogen (Hydrogen Import Coalition®), the production of green methanol
(Power-to-methanol®®), on shore wind production and the operation of tugboats on hydrogen®
and methanol®.

In its Fourth Strategic Plan, Barcelona Port Authority provides for the development of a new
energy model, that lays the foundations for an in-depth transformation that will pivot on the
electrification of the wharves, the progressive development of clean fuels, the generation of
renewable energy within the port and the establishment of a smart electricity grid. This is pursued
through the drafting and approval of a Master Plan for the Energy Transition of the Port of
Barcelona during 2022, the creation of an entity with its own legal personality to manage the port's

“ https.//www.portofantwerp.com/en/multi-fuel-port

5 https.//newsroom.portofantwerp.com/a-first-in-belgium-seven-leading-players-sign-cooperation-
agreement-for-the-transport-of-hydrogen

1 https.//powertomethanolantwerp.com/

7 https.//newsroom.portofantwerp.com/hydrogen-powered-tug-is-world-first-for-port-of-antwerp

® https.//newsroom.portofantwerp.com/a-new-world-first-for-port-of-antwerp-a-methanol-powered-
tugboat
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energy projects, as well as the creation of a renewable energy island for self-consumption on the
Fishermen's wharf.

The existing Master Plan of the Port of Constanta accommodates for the deployment of LNG
refuelling infrastructure. The port authority also prepares for the construction of a photovoltaic
park within the port area and its interconnection with the existing electrical distribution network,
the construction of a floating photovoltaic park, the deployment of ten charging stations for
electric cars (22 kW /station) and the provision of infrastructure for on shore power supply at ten
berths of the port.

The Municipality of Venlo in its Port Vision 2020 anticipates the deployment of on shore power
supply for barges and a location for swapping battery containers by 2025. In the long term (after
2025), the municipality foresees bunkering of alternative fuels like LNG and hydrogen.

With regard to the category sustainable port design, the Antwerp Port Authority's business plan
mentions the port's vision for a circular industrial platform, materialized through projects such as
Antwerp@C® (a consortium that aims at CO, capturing and utilisation), NextGen District®,
ECLUSE* (steam network) and Warmtenetwerk Antwerpen Noord® (heat network). Also Zero
pellet loss as well as the plastic catcher were a priority for the port authority. While greening of
logistic operations was not mentioned explicitly, the provision of onshore power supply for ships
has a prominent place in the business plan. The business plan also mentions the port authority's
aspiration to reduce its own CO,-emissions with 5% between 2019 and 2023.

In the same category, the Barcelona Port Authority mainly aims to achieve the electrification of
the wharves. A few examples include the construction of the Cerda-Port electrical substation and
calls for pilots for connection of container and ro-ro vessels to the electrical network; a pilot test
for the supply of a clean zero carbon fuel; the launch of a nautical bus service to Nova Bocana
and the maritime ferry between Espanya wharf and the Fishermen's wharf; the inclusion of an
efficiency and energy-saving protocol in the concessions and port facilities; and the
conceptualisation of a project to use the cold produced by the gasifier of the LNG terminal for
conservation and freezing uses in cold logistics warehouses.

The project electric Green Last Mile (eGLM) has, since 2017, aimed to achieve the deployment of
electric trucks in logistic hotspots like Venlo. The Port Vision 2020 provides for optimal
deployability of the trucks by the installation of ultra fast-charging stations at strategic locations

9 https://newsroom.portofantwerp.com/antwerpc-investigates-potential-for-halving-co2-emissions-in-
port-of-antwerp-by-2030

20 https.//www.portofantwerp.com/en/nextgendistrict

2 https:.//www.ecluse.be/

2 https://newsroom.portofantwerp.com/unique-collaboration-adds-momentum-to-the-north-antwerp-
heat-network
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in the short term (before 2025). For greening of the business park, the Municipality of Venlo
provides a research assignment and will involve the companies present in the process. This
ambition forms the link with the action to draw up a Green Ports Master Plan within PIONEERS.

Many of Antwerp Port Authority's goals related to the category modal shift & flows optimization,
have been pursued through actions in the category digital transformation. Indeed, optimization
of the logistics chain through digitalisation is a main priority of the port authority's daughter
NxtPort?3. While projects like the Connectivity Platform and the Multimodal Inland Planner saw
the light of day in recent years, innovations such as the implementation of a digital twin and the
deployment of a 5G-network all have their place in the business plan.

The Barcelona Port Authority strives to increase intermodality by implementing optical character
recognition (OCR) at a port container terminal and an indoor intermodal terminal, setting up or
improving rail connections with terminals in the Valles or Penedes hinterland regions, Aragon
and/or Catalonia, improving or expanding port terminals and consolidating a daily service aimed
at the ro-ro transport of goods with Morocco.

= https://www.nxtport.com/
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Table 4 Overview of the extent to which the current strategic plans of the Antwerp Port Authority, the Barcelona Port Authority, the Maritime Ports
Administration Constanta and the Municipality of Venlo provide for the PIONEERS demos. @ indicates that the existing plans either explicitly or implicitly
include the demo; O indicates that the demo is relevant for inclusion in future strategic plans
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2 Mobility-as-a-Service (MaaS) is an emerging type of service that, through a joint digital channel enables users to plan, book, and
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3.3 - The strategic plan in relation to European, national
and local policy

ESPO observed that when a port is state-owned, the degree of integrated planning (and decision-
making) with the city authority may be reduced, with national priorities/interest taking
precedence [15]. With the Antwerp Port Authority and the Municipality of Venlo both being
municipality-owned and the Barcelona Port Authority and the Maritime Ports Administration
Constanta being state-owned, the four PIONEERS ports, though a small sample, appear to
represent most of the European ports in terms of ownership (Fig. 4)

Province or other government

Combination (e.g. state and province); level (e.g. Bundesland); 3%
5%

Municipality;

%
33 State; 59%

Figure 4 Public ownership of EU ports by level of public authority (figure adopted from ESPO [15])

A Green Ports Master Plan will respond to and touch upon many policies and strategies on various
levels and on different themes. In this section we will inventory the most relevant policies, starting
from the European level and subsequently, diving into the national and local policies in Belgium,
Spain, Romania and the Netherlands. A summary providing a general overview from a thematic
point of view is provided in Table 5.

The EU Seaports Regulation

Regulation (EU) 2017/352 of the European Parliament and of the Council of 15 February 2017
establishing a framework for the provision of port services and common rules on the financial
transparency of ports [23], in short the EU Port Regulation, provides a framework for management
of ports. What is defined by the Regulation as a “maritime port" can be regarded as the greatest
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common denominator of all ports in Europe, and (from which it follows), the greatest common
denominator in the field of port management. Article 2 of the regulation provides three definitions
that are relevant in this respect:

(16) ‘maritime port’' means an area of land and water made up of such infrastructure and
equipment so as to permit, principally, the reception of waterborne vessels, their loading and
unloading, the storage of goods, the receipt and delivery of those goods and the embarkation
and disembarkation of passengers, crew and other persons and any other infrastructure
necessary for transport operators within the port area.

(18) ‘waterway access' means water access to the port from the open sea, such as port
approaches, fairways, rivers, sea canals and fjords, provided that such waterway falls within the
competence of the managing body of the port.

(5) ‘'managing body of the port' means any public or private body which, under national law or
instruments, has the objective of carrying out, or is empowered to carry out, at a local level,
whether in conjunction with other activities or not, the administration and management of the port
infrastructure and one or more of the following tasks in the port concerned: the coordination of
port traffic, the management of port traffic, the coordination of the activities of the operators
present in the port concerned, and the control of the activities of the operators present in the port
concerned.

The EU Seaports Regulation applies to the PIONEERS Ports of Antwerp, Barcelona and Constanta,
but not to that of Venlo.

Strategic Environmental Assessment and Appropriate Assessment

The Directive 2001/42/EC on the assessment of the effects of certain plans and programmes on
the environment (SEA Directive) applies to a wide range of public plans and programmes (e.g. on
land use, transport, energy, waste, agriculture, etc). The SEA Directive does not refer to policies
[24].

The Appropriate Assessment approach under the Habitats Directive may also be applicable for
some ports [25], where the development of the port may impact upon a Natura 2000 site for
biodiversity conservation. Natura 2000 sites are those identified as of Community importance
under the habitats directive or classified as Special Protection Areas (SPAs) under the Birds
Directive 79/409/EEC.

The Strategic Plan of the Port of Antwerp of 2006 has been subjected to a strategic environmental
impact assessment. The existing strategic plan of the Port of Constanta has been subjected to a
strategic environmental assessment and assessment under the habitats directive (Natura 2000)
near Constanta and Mangalia ports.
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EU Taxonomy

The EU taxonomy is a classification system, establishing a list of environmentally sustainable
economic activities. The Taxonomy Regulation entered into force on 12 July 2020. It establishes
the basis for the EU taxonomy by setting out 4 overarching conditions that an economic activity
has to meet in order to qualify as environmentally sustainable [26].

The EU Green Deal and the Fit for 55 package

Europe aims to be the world's first climate-neutral continent by 2050. The European Green Deal
is “an ambitious package of measures ranging from ambitiously cutting greenhouse gas
emissions, to investing in cutting-edge research and innovation, to preserving Europe’s natural
environment” [27].

As a first action, the European Climate Law Regulation, published on 30 June 2021, aims at union-
wide climate-neutrality by 2050, with an intermediate target in 2030 of at least 55% net
greenhouse gas emissions reduction compared to 1990. The regulation provides for the
establishment of a European Scientific Advisory Board on Climate Change. In addition to sector-
specific indicative voluntary roadmaps in view of the climate neutrality objective of 2050, it even
sets an aspirational goal to strive to achieve negative emissions after 2050.

The Fit for 55 package, published on 14 July 2021, comprises a set of 13 proposals for new or
adjusted regulation in order to deliver the Green Deal. Six of these are directly and specifically
relevant to maritime ports. At the time of writing this study, the negotiations between the
legislators are in full swing, which implies that it is impossible to predict how the proposals will
evolve into final texts.

1) Revision of the EU Emission Trading System Directive (ETS)

The EU ETS is a cap and trade system. Each covered entity (for instance a vessel or company)
will be given a certain amount of CO, emission rights (so-called allowances) they can emit during
a given year. The total number of emissions in the system decreases linearly over time. This forces
entities to reduce their emissions, or to purchase emission allowances from other entities that
have spare allowances to trade. A Market Stability Reserve, in place since 2019, stabilises the
market by removing surplus allowances from it.

The proposal for revision comprises the inclusion of maritime transport in ETS, to start in 2023 and
covering part of the greenhouse gas emissions from ships performing voyages departing from or
arriving at EU ports.

The proposal also comprises the inclusion of road transport and buildings.

Many industrial companies in the Port of Antwerp are already familiar with the ETS mechanism.
The revised directive is likely to bring new opportunities for low carbon technologies.
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2) A proposal to amend the Renewable Energy Directive (RED llI)

The RED aims to increase the share of renewable energy in the EU economy. It sets specific
targets for renewable energy use in transport, heating and cooling, buildings, and industry.
Member States have to implement the Directive in national law and report through their National
Energy and Climate plans on the progress made.

The review of the RED is about stepping up the overall ambitions regarding the share of
renewable energy; this should be done through stricter targets in key sectors and stronger
support to the deployment of and investments in renewable energy.

The extension of the scope from the energy sector to both the energy and industry sectors is
likely to mainly affect the Port of Antwerp, since the other PIONEERS ports do not have industrial
activities on their platform.

3) FuelEU Maritime Initiative (FuelEUMaritime)

This initiative concerns a proposal for a Regulation on the use of renewable and low-carbon fuels
in maritime transport, with the aim to stimulate the uptake of sustainable maritime fuels and zero-
emission technologies by ships calling at European ports. The two main elements of the
proposed regulations are greenhouse gas-intensity reduction targets and additional on shore
power supply obligations for selected vessels.

While the FuelEUMaritime initiative targets the demand side, the Alternative Fuels Infrastructure
Regulation (see below) targets the supply side.

4) Revision of the Directive on the deployment of alternative fuels infrastructure (AFID), which
will become a Regulation (AFIR)

The existing Directive is proposed to become a Regulation with more stringent measures for
Member States to fulfil. AFIR sets mandatory national targets for the deployment of sufficient
alternative fuels infrastructure for road vehicles, vessels and stationary aircraft. The regulation
focuses on the deployment of charging infrastructure in favour of the electrification of transport,
and to a certain extent for hydrogen (for road transport).

Member States will have to present a (draft) National Policy Framework by 2024 and they have
to put forward two yearly progress reports as of 2027.

Maritime ports like the ports of Antwerp, Barcelona and Constanta will need to provide on shore
power supply by 2030 for seagoing container ships and passenger ships with a deadweight of
more than 5000 gross tonnage. Comprehensive inland ports like Venlo will have to provide on
shore power supply by 2030.
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5) Revision of the Energy Tax Directive (ETD)

The ETD lays down rules and minimum excise duty rates for the taxation of energy products used
as motor fuel and heating fuel, as well as electricity. The proposed revision aims to address the
need for environmental taxation and the removal of incentives for fossil fuel consumption.

The tax exemption for marine fuel will be reviewed while alternative clean fuels for maritime
transport will be favoured through tax exemptions.

6) A proposal for a Carbon Border Adjustment Mechanism (CBAM)

The CBAM concerns a new mechanism that aims to put a carbon price on imports from less
climate-ambitious countries to prevent ‘carbon leakage', i.e. relocation of industry outside the EU
to countries with less ambitious emissions rules. The regulation, which will include steel, iron,
cement, fertilisers, aluminium and electricity in its scope, is proposed to be phasing in as from
2023, with a full implementation as from 2026.

The Trans-European Transport Network (TEN-T)

The Trans-European Transport Network (TEN-T) policy develops a Europe-wide network of
railway lines, roads, inland waterways, maritime shipping routes, ports, airports and railroad
terminals. The current TEN-T policy is based on Regulation (EU) No 1315/2013 of the European
Parliament and of the Council of 11 December 2013 on Union guidelines for the development of the
trans-European transport network, which is under review at the time of writing this study [28]. In
the framework of the TEN-T network, the European Commission has identified 329 seaports that
play a role in the ‘Core’ and ‘Comprehensive’ networks. We counted 84 port cities located on the
‘Core’ network routes. The comprehensive network includes much smaller ports providing
transport links for island groups.

Various corridors of the Trans-European Transport Network are relevant to the PIONEERS ports,
as illustrated in Fig. 5. The Port of Antwerp is located as a core port on three corridors: the North
Sea-Baltic Corridor, the North Sea-Mediterranean Corridor and the Rhine-Alpine Corridor. The
Port of Barcelona is a core port on the Mediterranean Corridor, the Port of Constanta is a core port
on the Rhine-Danube Corridor and the Port of Venlo is a comprehensive port on the North Sea -
Mediterranean Corridor as well as the Rhine-Alpine Corridor.

The North Sea-Baltic Corridor consists of 5947 km of railways, 4029 km of roads, and 2186 km of
inland waterways and connects the ports of the eastern shore of the Baltic Sea with ports of the
North Sea, situated in Northern Germany, Belgium and the Netherlands [29].

The North Sea-Mediterranean Corridor stretches from the Scottish capital Edinburgh in the north,
to the French ports of Marseille and Fos-sur-Mer in the south; passing through Ireland, England,
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the Low Countries and the French capital, before skirting the French/German border enroute
south [30l.

The Rhine-Alpine Corridor constitutes one of the busiest freight routes in Europe. It connects key
North Sea ports of Belgium and the Netherlands with the Mediterranean port of Genoa. The
regions it encompasses count among the most densely populated and economically strong in
Europe. Altogether, more than 70 million people live, work and consume in the catchment area
of the Rhine-Alpine Corridor, which is also home to a number of leading manufacturing and
trading companies, production plants and distribution centres [31].

The Mediterranean Corridor is the main east-west axis in the TEN-T Network south of the Alps. It
runs between the south-western Mediterranean region of Spain and the Ukrainian border with
Hungary, following the coastlines of Spain and France and crossing the Alps towards the east
through ltaly, Slovenia and Croatia and continuing through Hungary up to its eastern border with
Ukraine [32].

The Rhine-Danube Corridor provides the main east-west link across Continental Europe. Tracing
its route along the Danube River, it connects Strasbourg and Southern Germany with the Central
European cities of Vienna, Bratislava and Budapest, before passing through the Romanian capital
Bucharest to culminate at the Black Sea port of Constanta [33].

Upon revision of the TEN-T regulation, the Port of Constanta is expected to become a core port
on a newly proposed Baltic-Black-Aegean Seas corridor, stretching from North to South at the
Eastern flank of the European Union [34]. It is also proposed that the North Sea - Mediterranean
Corridor and the Rhine-Alpine Corridor will merge.

At the same time, the European Commission is investigating the concept of Urban Nodes on the
TEN-T network, with the aim of “strengthening the role of cities on the Network as vital enablers
of sustainable, efficient and multimodal transport” [35]. Constanta, Antwerp and Barcelona are
such nodes [36]. This might imply a need of the integration of mobility at local or regional levels
at the respective port-cities by means of a so-called Sustainable Urban Mobility Plan (SUMP).
Integration between SUMPs and Green Port Masterplans is of relevance in relation to, for example
the commuting patterns of port workers (and PIONEERS Mobility-as-a-Service demonstrators),
as well as the broader forecasting and management of passenger and freight transport
movements on road, rail and waterway corridors in the hinterlands of cities and ports.
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o ) .\
Constanta

Figure 5 The ports of Antwerp, Barcelona, Constanta and Venlo as nodes on the Trans-European Transport Network
(TEN-T): the North Sea - Baltic Corridor (emsss), the North Sea - Mediterranean Corridor (=), the Rhine - Alpine
Corridor (=), the Rhine - Danube Corridor ( ) and the Mediterranean Corridor (es==) (figure adopted from the
European Commission [37])
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The Flemish port policy

The Flemish policy regarding sea ports consists of four parts : the Havendecreet  (“port decree”),
the Scheepvaartbegeleidingsdecreet %  (‘shipping guidance decree’), the Decreet
Havenkapiteinsdiensten # (“Harbor Master's Services decree”) and the Flemish Port Strategy [38l.

The Havendecreet provides for a clear and transparent relationship between the Flemish
government and the port authorities. It also stipulates the competences of the port authorities,
including management and exploitation of the public and private domain in its jurisdiction, the
determination and collection of port dues, the organisation of public port services, the exercise
of the special administrative police in the port area and the financing of infrastructure in and
around ports.

The Flemish port decree requires that the port authority periodically draws up, at least every five
years, a business plan that sets out the medium-term objectives and strategy of the port authority,
as well as an annual multi-year financial plan and an activity report. The decree does not include
any instructions on the drafting of strategic plans or master plans.

The Scheepvaartbegeleidingsdecreet and the Decreet Havenkapiteinsdiensten respectively
make provisions for a safe and smooth shipping traffic to and in the ports and the charging of the
harbour master with taking all measures to safeguard public order, peace, the safety of port
operations and the environment in the port area.

In addition to the three decrees, the Flemish Port Strategy [39] was approved by the Flemish
Government on 17 December 2021. With this new strategy, the Government is committed to
broadening and deepening the port policy. This strategy covers a period of ten years and
discusses three global objectives: to strengthen competitiveness, achieve sustainable growth
and development, and increase added value.

Following the final approval of the Flemish Port Strategy, the Flemish Government also approved
a package of individual agreements between the ports of Antwerp, Ostend, Zeebrugge, North
Sea Port and the Flemish Region. The aim of the individual agreements is to designate a first
series of projects for each port in Flanders that will make the strategic themes in the Flemish Port
Strategy concrete. The agreements are concluded for a term of 4 years (2022-2025). In view of
the fact that the Flemish Port Strategy has been drawn up with a 10-year horizon, the intention is

35 Decreet van 2 maart 1999 houdende het beleid en het beheer van de Vlaamse zeehavens
26 Decreet van 16 juni 2006 betreffende de begeleiding van de scheepvaart op de maritieme
toegangswegen en de organisatie van het Maritiem Reddings- en Codérdinatiecentrum

27 Decreet van 3 mei 2019 houdende de havenkapiteinsdienst
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to further refine this new framework for the joint implementation of projects that fit within the
Flemish Port Strategy in the future.

Drawing up a business plan or a strategic plan is the sovereign initiative of Antwerp Port Authority.
However, the priorities set out in the business plan are almost perfectly synchronized with those
of the Flemish policy.

With regard to the very topic of energy transition, the Belgian National Plan for Energy and
Climate 2021-2030 was published on 31 December 2019 [40]. This plan sketches the outlines for
the transition towards a sustainable, secure and affordable energy system in relation to the
European regulation 2018/1999 on the Governance of the Energy Union and Climate Action.
Since Flanders is one of the regions of the federal state of Belgium and the regions have
important powers in the field of rational energy consumption, renewable energy, public transport,
transport infrastructure, spatial planning, industrial emissions, agriculture and waste, Flanders
produced its Flemish Plan for Energy and Climate 2021-2030 [41]. This plan is an integral part of
the national plan and sets policies and measure across seven sectors of transport, buildings,
agriculture, industry, waste management, land use, land use change and forestry and renewable
energy.

In addition, the Flemish government adopted its Air quality plan 2030 in 2019 [42], which
implements the European directives 2016/2284 on the reduction of national emissions of certain
atmospheric pollutants and 2008/50/EC on ambient air quality and cleaner air for Europe. The
plan focusses on reduction of particulate matter, nitrogen oxides, ozone, ammonia, sulphur
oxides, non-methane volatile organic carbon and eutrophying and acidifying deposition. This plan
includes measures targeting transport, industry and mobility in and around the Port of Antwerp.

In 2009 the City of Antwerp signed the Covenant of Mayors, which was renewed in 2017. By doing
so, the City committed itself to reduce its CO,-emissions, work on energy poverty and build a city
that can withstand the effects of climate change. To that end, the Antwerp city counsil approved
the Klimaatplan 2030 (“Climate plan 2030") on 1 December 2020, which bundles all measures
and projects and calculates these into potential climate gains. The introduction of a low emission
zone in the City of Antwerp is an example of such measures. The Port of Antwerp has also been
included in the scope of the city's Climate plan 2030 [43I.

The Spanish and Catalan master plans and port related policies

The Spanish government has recently published the Plan nacional integrado de energia y clima
2021-2030 (“National Plan of Integrated Energy and Climate 2021-2030") [44]. The main objectives
of the plan are to achieve by 2030:

e 23% reduction in greenhouse gas (GHG) emissions compared to 1990
e 42% of renewables on the final use of energy
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e 39.5% improvement in energy efficiency
e 74% renewable energy in electricity generation

These results will allow progress towards the fulfillment of the longer-term objective that has
guided the preparation of this plan, which is to achieve neutrality in GHG emissions in Spain by
2050, in coherence with the ambition of the European Commission.

The plan includes actions in five dimensions; decarbonisation, energy efficiency, energy security,
interior energy market and research-innovation-competitiveness. Regarding the port sector and
the Port of Barcelona in particular, the plan defines the following activities as “Main elements of
the fight against climate change”:

e National action framework of transport alternative fuels
e Motorways of the sea

e Efficiency measures of port management

e Port accessibility investment plan

e LNG supply in ports

e On shore power supply

Also, at a Spanish national level, a 2050 decarbonization strategy of the Spanish economy (ELP)
was published [45]. The path established by the ELP will allow a 90% reduction of the GHG
emissions by 2050 in comparison to 1990 and the absortion of the other 10% by carbon sinks, thus
reaching climate neutrality. It seeks a fully renewable energy final consumption to increase the
Spanish economy competitiveness and to generate positive effects on the health, biodiversity
and climate change adaptation. The document identifies several job creation and economic
growth opportunities and presents a setting based on technology and available knowledge
where important signs for investment are recognised. Referring to the port sector the following
concepts are listed:

e Energy efficiency measures and changes on the models and needs of mobility.

e Renewable fuels will be especially important for the cargo transport on motorways,
aviation and navigation.

e Renewable gases and sector coupling may provide important advantages such as the
green hydrogen, main energy vector for the decarbonization.

e Digitalization and innovation will allow for a better use of all the energy resources.

e Urban and transport planning will have to be integrated.

Finally, at a Spanish national level, the Plan Nacional de Adaptacion al Cambio Climatico
(PNACC) 2021-2030 (“National climate change adaptation plans 2021- 2030") has been elaborated
[46]. The PNACC has been, since 2006, the reference framework for public efforts on knowledge
generation and development of adaptative answers to the climate change in Spain. It is the basic
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planification instrument to promote a coordinated action against the effects of the climate
change and its main objective is to avoid or reduce the present and future damages derived fom
climate change in order to build a more resilient economy and society. The plan's four main axes
of development are;

e Sectorial impact, vulnerability and adaptation evaluation

e Regulation integration of the climate change adaptation

o Key players mobilization in the sectors included in PNACC
e Impacts and adaptation indicator system in Spain

One of the PNACC objectives is to incorporate climate change adaptation criteria in the
construction of hew transport infrastructures and the expansion of existing ones (roads, railways,
ports and airports), including during the operation and conservation phases. The PNACC includes
the need for all the ports to develop a climate change adaptation plan. It also incorporates the
development of actions to take into account the risks derived from sea level rising and increase
of maritime storms. Another line of actuation is the strengthening of the technical working group
on adaptation in ports and other coastal infrastructure.

On the other hand, Puertos del Estado is currently elaborating El Marco Estratégico del Sistema
Portuario de Interés General (“The Strategic Framework of the Port System of General Interest”).
The current strategic plan dates from 1998 [471.

In a Catalan policy level, a local strategy to fight climate action has been elaborated and it is
know as the Estratégia catalana d'adaptacio al canvi climatic 2021-2030 (ESCACC) (“Catalan
strategy for adapting to the climate change 2021-2030") [48l. It is the reference strategic
framework on climate change adaptation policies. Adaptation to the climate change impacts is
the other pillar of the climate policies and unlike mitigation, it has a more local scope. Adaptation
referes to our capacity to adjust natural or human systems to climate change and to its effects
to temper its damages or leverage the opportunities it presents, reducing our vulnerability to its
dangers. The Barcelona Port Authority has joined the Voluntary Agreements to reduce GHG
emissions promoted by the Catalan Climate Change Office (CCCO).

Related to the Port sector, a Strategy in logistics for Catalonia that includes decarbonization
measures has been elaborated in 2020. Decisive commitment to sustainability is one of the
strategic pillars of this plan. Regarding this strategic line, there are five projects:

e Generalization of a sustainable consciousness

e Promotion of intermodality in road transport

e Vertebration of the territory from the logistical activity
e Generalization of the use of "clean” fleet
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e Support for efficient and sustainable DUM?® activity

From a logistics chain perspective, the Port of Barcelona has worked together with terminals and
service operators since 2014 to launch the BCN ZERO CARBON project, consisting of drawing up
an inventory of GHG emissions from activities closely related to the passage of goods through
the port, minimising such emissions and offsetting those which cannot be minimised.

In the city and metropolitan area of Barcelona, a Low Emissions Zone was deployed in 2019. It is
an area of more than 95 km? that includes Barcelona and the surrounding municipalities, where
the circulation of the most polluting vehicles is progressively restricted. This is one of the
municipal measures to ensure the quality of the air we breathe and to guarantee the right to
health within the city. Nowadays the Port of Barcelona is not included in the Low Emissions Zone,
but it will probably be included in some years.

Due to the increase of electrification of transport modes, a Strategy of Electric Mobility has been
defined in Barcelona. The main objective is that electric mobility is the preferred motorized mode
to accompany the transition to a healthy and sustainable mobility model. To accomplish this goal
five lines of actions are defined: Regulatory framework and public policies, Fleets and industrial
transformation, Recharging infrastructure management and Communication and awareness.

The Romanian port policy

The Maritime Ports Administration Constanta (MPAC) is coordinated by the Romanian Ministry of
Transport and Infrastructure. The latter manages the Romanian General Transport Master Plan
[49l, which covers five sectors of transport: road, rail, maritime, aviation and multimodal. Next to
the Port of Constanta, the plan targets around 30 Romanian ports along the Black Sea and the
river Danube.

While aimed at increasing the national and trans-European connectivity for business and society,
the Romanian General Transport Master Plan regards sustainability and low environmental
impact among its key objectives.

The Dutch, Limburg and Venlo municipal port policies
The Port Vision 2020 in itself is an attempt at connecting policies at the level of the European
Union, the Dutch national government, the province of Limburg and the Municipality of Venlo.

In the Dutch Structuurvisie Infrastructuur en Ruimte (“Structural Vision Infrastructure and Space"),
that aims at making the Netherlands competitive, accessible, liveable and safe, the Greenport
Venlo is marked as a logistics hotspot of international importance. The Dutch Programma
Goederencorridors (‘Freight Corridors Program®) identified Venlo as an above average node and

28 Urban Goods Distribution
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as such considers the port as a Clean Energy Hub for the provision of renewable fuels for
transport.

In the province of Limburg, the Municipality of Venlo has joined forces with nine other port
municipalities to form Blue Ports Limburg.

At the level of the municipality, the Port Vision 2020 is anchored in various ways. Of these, the
Ruimtelijkre Structuurvisie Venlo 2014 (“Structural Vision Infrastructure Venlo 2014") pays the most
attention to climate adaptation and the Nota Ruimte voor de Industriehaven 2014 ("Note Space
for Industrial Port 2014") mentions sustainability as a point of attention.

3.4 — The process of drawing up the strategic plan

In 2017, upon writing its business plan 2018-2020, Antwerp Port Authority contracted the services
of consultancy Roland Berger.

The consultants explored 14 relevant trends (with a horizon at 2030) that were expected to have
an impact on the port platform. The ‘certain’ evolutions were summarized in a base case and the
‘uncertainties’ have been captured in three extreme scenarios. The base case predicted a steady
evolution of technology, environmental awareness and globalization, rather than fundamental
changes. Three disruptive scenarios were identified based on the disruptive trends: Smart digital,
Green and Big & Bold.

In order to realize the base case and to prepare for the disruptive scenarios, the consultants
advised that an expansion of the Antwerp Port Authority's role - traditionally a landlord, operator
and regulator - be essential to allow the port platform to grow further.

The first expansion regards the transition from a classical landlord to a proactive landlord, that
actively attracts traffic and concessions to strengthen cluster operations.

The second expansion regards the development of a new role as community builder, that offers
support and cluster-strengthening services to promote the prosperity of all players on the port
platform, taking into account expected market developments.

While drafting the Business Plan 2018-2020 the advice was incorporated and the port community
was thoroughly consulted.

The Business Plan 2021 of the Antwerp Port Authority has been drawn up by a multidisciplinary
team of experts internal to the organisation. The process took around 6 months to complete.
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The business plans of the Antwerp Port Authority are approved by the authority's board of
directors.

The meeting of the Steering Council's Strategy and Innovation Working Group at Barcelona Port
Authority in November 2018 was the starting point for drafting the Fourth Strategic Plan in which
the main methodological lines for its development were defined.

The development of the plan was mainly undertaken using internal resources from Barcelona
Port Authority and the collaboration of the Port-Logistics Community, although external experts
have been hired for certain specific aspects.

A participatory and integrative model provided for the inclusion of the Port Community as well as
end customers and, in general, all public and private agents involved and interested in the future
of the port. More than 200 representatives from the Port Community and port stakeholders took
part in the drafting process. Five working groups were created based on the main areas of activity
and traffic of the port, as illustrated in Fig. 6; one contextual to analyze global and local trends
affecting the sector and four specifics to each of the main port traffic segments: containers, cruise
ships, ro-ro cargo and liquid and solid bulk. The first group also analyzed the trends that affect
the other sectors of activity of the port, such as the nautical cluster and the area of logistics
activities.

An external analysis of the main trends affecting maritime transport and the port sector, in the
short (2025) and long-term (2040), was also commissioned. It was considered important that a
qualified, independent and international external professional team identified and based the main
trends that will affect the future of the Port and based on which it should articulate the strategy.
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Figure 6 The process of drawing up the Fourth Strategic Plan of the Barcelona Port Authority

Meanwhile, as the analysis, conceptualisation and drafting work was performed by the Barcelona
Port Authority Strategy Department, several debate and discussion meetings were held in the
governing bodies of the organisation involving the key people and areas of the entity, such as
port operations and planning, environment, economic-financial and information systems.

The combination of these sources of analysis led to the preparation of a first version of the
Strategic Plan, completed at the end of the first half of 2019. This version was subject to several
subsequent changes until it was approved by the APB Management Board in January 2021.

The Maritime Ports Administration Constanta assigned consultants to draft the Master Plan in
2016. The team of 13 people consisted of a port engineer, an expert in ports economics, an expert
in logistics, a civil engineer, an environmental expert, a senior project advisor, an economist, a
traffic analyst and various (senior) consultants. The process took around 2 years to complete.

The Port Vision 2020 has been drawn up by Municipality of Venlo in close cooperation with
Hutchison Ports ECT Delta.

The entrepreneurs in the area have been involved in the process. This also applies to the
associations that are active in the marina that will have to be relocated in order to realise the port
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vision. The participation process surrounding the relocation of the marina was considerably more
intensive than that of the port vision itself. In addition, for the expansion of the barge terminal
there was intensive cooperation with ECT Hutchison.

3.5 - Implementation and monitoring of the strategic plan

Cardoso de Campos and Dodd observed at the World Congress of the World Association for
Waterborne Transport Infrastructure (PIANC) in 2018 that "most port masterplans lack a
structured evaluation framework to assess ports masterplan effectiveness” [501.

In 2017, an Enterprise Portfolio Management Office was established at Antwerp Port Authority.
The new department's purpose is to « support the organisation at any level to realise the right
things, with a clear objective, at the right time, with the right people and continuously getting better
in doing this as a company ». Portfolio management and the introduction of a pragmatic
methodology of project management are key levers in the department’'s mission. In other words,
the Enterprise Portfolio Management Office supports the port authority in concretizing the strategy
and in the follow-up of the progression through a portfolio of projects, as illustrated in Fig. 7.

Update company strategy
Update strategic objectives
Design the portfolio

SNENEN

Strategic
Portfolio

Portfolio
Management

Manage single agenda
Resource management
Progression management

SNENEN

v Project governance
v’ Project reporting
v Project evaluation
v' Adjustments

Project
Management

Figure 7 Enterprise portfolio management at the Antwerp Port Authority

On one hand, the business plan can be considered as a story that aims at inspiring and guiding
the organization towards realizing its mission and vision. The progress of that plan is monitored in
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a rather qualitative way. On the other hand, a portfolio of several dozen projects (81 for the
Business Plan 2018-2020 and 47 for the Business Plan 2021) is managed in general, as well as on
the level of each individual project, with regard to capital expenditures, operational expenditures,
workforce, impact and measures for risks and realization of milestones.

The projects and progress of the Business Plan of Antwerp Port Authority are monitored and
managed by dedicated and thematic steering committees that are internal to the port authority.
Some of the steering committees also include representatives from industry.

In 2021, the sixth sustainability report of the Port of Antwerp was published. In this report, the port
community is reporting on their collective efforts and results in terms of sustainable
development. The initiative is taken by the Antwerp Port Authority together with the Scheldt Left
Bank Corporation - responsible for the management and land policy of the port on the left bank
of the Scheldt - and Alfaport Voka - the platform by and for companies and professional
associations from the Port of Antwerp.

The sustainability report is available in a dynamic format at
https.//www.oursustainableport.com/

Barcelona Port Authority executed an ex-post analysis of its previous third strategic plan.

The general key performance indicators (KPIs) of the Strategic Plan respond to the three pillars
of sustainability: economic, environmental and social. The goal can be summarized in the figures
70/50/40; €70 billion is foreign trade value, 50% electrified container and ro-ro wharves, 40,000
people working at the Port.

Regarding the sustainability reporting, in each strategic objective, different operational objectives
have been defined to improve the structuring and subsequent monitoring. Each operational
objective has been assigned an additional categorisation that indicates its degree of priority (from
low to very high), the difficulty of implementation (from very simple to maximum difficulty) and a
time factor (short, medium and long term). Finally, each operational objective has a reference
project 2025,

Monitoring in the short term of the current master plan of the Barcelona Port Authority, in relation
to environmental objectives, was defined with reference projects that should be attained in the
period 2021 and 2025,

Abalanced scorecard (BSC) has been defined to monitor many other KPIs measuring the strategic
objectives defined in the IV strategic plan 2021-2025 of the Port of Barcelona.
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Additionally, every year a set of objectives is defined for each employee of the port authority.
These personal objectives are based on the one defined in the IV strategic plan. A salary
complement depends on their consecution.

The Port Authority regularly publishes a sustainability report of the port. The most recent report
was published in 20202,

The Master Plan is the strategic document for the development of the Port of Constanta,
comprising projects for short, medium and long term (2040), which is implemented according to
the planification of the projects, but also by annual prioritization proposed by the management
team - depending on opportunities a project may be moved from e.g. medium term to short term.
Still the general line of development is followed during the implementation of the Master Plan.

There is periodic reporting to the municipal executive and the municipal council of the
Municipality of Venlo. No digital data-driven monitoring system is applied in the process yet.

29 http://www.portdebarcelona.cat/memoria2020/plan-de-sostenibilidad.html#/pagei’1
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4 — Conclusions and outlook

The PIONEERS project aims to deliver a Green Ports Master Plan by 2026 that will guide European
ports towards carbon neutrality in 2050. As a first step in that process, we made an inventory of
the current practice of strategic planning in the four PIONEERS ports of Antwerp, Barcelona,
Constanta and Venlo.

We observed that the terms master plan and strategic plan are often used interchangeably and
that they are often confused with business plans. Regardless of the content of a master plan, the
latter is partly defined by two key aspects. Firstly, the plan should cover a period of 20 to 30 years.
Secondly, the plan should be readily available to interested parties, since the purpose of a master
plan is to clarify the port's own strategic planning, to assist local or regional authorities in
preparing and revising their own strategies and to inform port users, employees and local
communities on the development of the port.

In conclusion, not many European ports appear to have recently produced or published long-
term strategic plans or master plans that provide for the coming two to three decades. Indeed,
of the four PIONEERS ports, only the Maritime Ports Administration Constanta seems to be
currently engaged in long-term strategic planning or master planning, in the most strict sense of
the word. Both the Barcelona Port Authority and the Municipality of Venlo do, however, provide
a vision for the development and transition of their ports by 2040. These are articulated through
the setting out of tangible milestones on that road. Specific projects are mainly determined with
respect to a more short term time horizon, i.e. the coming four to five years. The latter is also true
for the Antwerp Port Authority. This hypothesis seems to hold for most of the ten largest European
ports as well. We therefore consistently used the term ‘strategic plan’ in this study as a common
term to refer to business plans, strategic plans, visions or master plans.

We analysed the strategic plans of the four PIONEERS ports on the basis of five research
questions.

Firstly, we investigated key characteristics of the strategic plans. We found that the most
recent strategic plan of the Antwerp Port Authority is rather similar to a business plan due to its
short time horizon. That of the Barcelona Port Authority has evolved in recent years from a strict
business plan and now includes a port vision 2040. The strategic plan of the Maritime Ports
Administration Constanta has from its inception in 2015 been conceptualized as a master plan
with a long term vision 2040. The Municipality of Venlo sets out a vision in its strategic plan but
makes that concrete by specifying projects on the short term (until 2025).
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Secondly, we analysed to what extent the current port plans qualify as green. \We found that
all four strategic plans target some or more of the top ten environmental priorities of European
ports for 2020. Some port authorities (Antwerp and Barcelona) take explicit guidance from the
United Nations' Sustainable Development Goals. All strategic plans consider sustainable
transition as a key driver, and even a strategic priority. Nevertheless, the actual and explicit
translation of such priority to ambitious and specific action in the short and longer term varies
largely. Indeed, the strategic plans of the ports of Antwerp and Barcelona already resonate
largely with all of the four categories of the PIONEERS demos, i.e. clean energy production &
supply, sustainable port design, modal shift & flows optimization and digital transformation. While
the strategic plan of the Port of Constanta focuses on classical infrastructure development,
minimizing the environmental impact generated by the port activities is present but not central
to the plan. From its revision in 2022, sustainability will be largely integrated into the plan. The
apparent links between the port's existing strategic plan and the PIONEERS demos are therefore
limited to the category clean energy production & supply. The Port Vision 2020 of Venlo only
caters for clean energy production & supply and sustainable port design.

Thirdly, we put the port plans in a policy perspective by zooming in from the European level
to the local level. With the Antwerp Port Authority and the Municipality of Venlo both being
municipality-owned and the Barcelona Port Authority and the Maritime Ports Administration
Constanta being state-owned, we observed different degrees of interaction between the various
policy levels. Indeed, although the ports of Antwerp and Venlo are strongly linked to national port
policy, it seems that they have more sovereignty at the local level than the ports of Barcelona
and Constanta, whose strategy is more influenced by the national level. We identified how six
proposals under the Fit for 55 package will directly or indirectly affect ports and hence need to
be addressed in a Green Ports Master Plan, i.e. ETS, RED llI, FuelEUMaritime, AFIR, ETD and CBAM.

Fourthly, we mapped the process of drawing up the current port plans. The stakeholder
engagement by the Barcelona Port Authority during a two-year process was particularly well-
structured and documented.

Finally, we provided insight into how the plans are implemented and followed up. Indeed,
producing a strategic plan only makes sense if its implementation is structurally monitored.
Although this appears straightforward, researchers reported in 2018 that most ports lack a
structured evaluation framework to assess master plan effectiveness. The Antwerp Port Authority
established an Enterprise Portfolio Management Office in 2017 that focuses on portfolio
management and the introduction of a pragmatic methodology of project management. The port
authority internally monitors progress using key performance indicators and externally
communicates progress through a sustainability report. The same holds for the Port of Barcelona.
The latter also executed an ex-post analysis of its previous third strategic plan, which could be
considered as a proper methodology to monitor the development of the future PIONEERS Green
Ports Master Plans.
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The current study aimed to provide an overview of the current state of the art of strategic port
planning at the ports of Antwerp, Barcelona, Constanta and Venlo. The four PIONEERS ports are
fundamentally different in terms of size, types of activities and goods traded, generation,
functions and roles in the local transportation network and governance. Therefore, we make no
value judgment on the unequivocal statement that some ports seem further advanced in what
appears to be a recent tradition of port strategic planning. Instead, we consider this study as a
thorough basis, in which the differences and similarities were made visible, and from which we
will jointly start to draw up Green Ports Master Plans.

To that end, we will take guidance from various institutions that have in recent years published
guidelines on port masterplanning; however, our initial review suggests that that these do not all
place sufficient emphasis on climate mitigation and adaptation, or provide the tools for these
challenging objectives to be robustly addressed.

The World Association for Waterborne Transport Infrastructure (PIANC) provides guidelines and
recommendations for the preparation and application of port masterplans for existing ports [51].
These guidelines focus on infrastructural needs in order to address issues such as rapid traffic
growth, increasing vessel sizes, outdated handling equipment, inefficient port layout, and
congested inland transportation connections. Although the guidance by PIANC refers to the
environment and so-called green ports, these aspects are not the primary focus.

The Italian Ministry of Infrastructure and Transport has published its Linee guida per la redazione
dei Piani Regolatori di Sistema Portuale (*Guidelines for the preparation of Port System Regulatory
Plans”) [52]. The UK Department for Transport already in 2008 published its Guidance on the
Preparation of Port Masterplans [6]. This guidance provides answers to questions like “which ports
should produce master plans?”’; "when should master plans be produced?”; and "how long will it
take?" Moreover, it not only provides inspiration for the content, but for the process as well,
ranging from legal considerations to stakeholder engagement, publication and review and
renewal. Having been published in 2008, it does consider environmental impacts in detail, but the
guidance seems to be a little outdated.
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