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A report for the port sector and its stakeholders

This isa report for Port Authoritiesand other port management bodies, as well as for port
stakeholders- think of companies within and around the port, but also municipalities, cities,
legislators, industry bodies, knowledge institutes and citizens.

The objective of this report was to identify key innovation recommendations that would enable ports
to make subsegent steps in becoming more circular themselves, as well as to (better) enable them
to actively facilitate circularity within societies and economies. This explains the wide range of
stakeholders that feature in this report: many other actors besides puaige important roles in
supporting and enabling ports in becoming more circular.

To enable a focus on both the in@lual levers as well as on the different stakeholder roles, the
following was done. It was decided to first list the key innovation recenmdations with the
respectivelever of change it applies t(see sectiorLever of ChangeHowever, at the end of the
report a summary is provided that collects the key innovation recommendations per stakeholder
group. It should be kept in mind, howeveinee the interviews this report is based on were
conducted with a focus on port management bodies and @uthorities thatthese lists are a
starting point and they need further development and refinement through working with these
respective stakeholdegroups.

When reading this report please keep in mind

Levers of change can band often are closely related. To avoid repetition in this report, levers of

chmge other than discussed in a[ $S¢pBineRdbyte secti on
number of the relevant lever where applicable. The reader may therefore want to refer back to

previous sections whilst reading.

Also keep in mind, that the case examples used in this report to illustrate bothatieCE themes

(see sectiorPorts & Cizular Economygs well as relevant aspects of the 7 levers of change are drawn
from the interviews, the case examples from other case study work conducted in the LOOP Ports
project, the academic literature, and materials found through web searches. Fortier quotes

may have been translated into English and edited to fit. Care has been taken, however, to keep the
original meaning as closely as possible.
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This report analyses the most important
drivers with the potential to unbck system
innovation in the port sector towards circular
economy. The primary source of information
was a series of interviews with ports and port
stakeholders in Europe, conducted during
May - October 2019.

The first key learning was that a more rich
understanding of the CE concept needs to be
disseminated more widelyLéver ). That is:
CE encompasses a wide range of circular
strategies, of which recycling is only one. This
applies in particular to newcomer portports
that are relatively new to CBvhich seems to
be the majority of the ports in Europe at the
moment. Of course, several forerunner ports
also exist- ports who are experienced with
applying CE thinking.

In addition to this, collaboration and €o
creation efforts are crucial: to understdrthe
local potential for CE in a port, as well as for
the development and implementation of CE
initiatives Lever §.

One important area that should be focused on
when engaging with newcomer ports is to
show benefits from circular initiatives,
whether they are financial, mitigate risk, or
capture other types of value. It would be
beneficial to provide examples of inspirational
business models and business cases, and to
adapt or develop these for the local contexts
(Lever 2.

The second area of key impartce is to
design new processes and new ways of
working together to capture the identified
opportunities (ever 6. Knowledge and skill
development should therefore focus on these
areas first ever 7. The remainder of the
levers of change become more ionant
when ports become more advanced in thei
approach to CE.
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As part of its continuous effort to transform
Europe’s economy into
one, the European Commission launched in
December 2015 the Circular Econo#gtion

Plan [1]. A series of initiatives followed to
bring the vision set out in this plan a reality. In
this context, the port area is a crucial sector,
asitserves as
point for all kinds of waste and industrial flows
and acts a logistics hubs for the import and
export of waste materials. This is why ports
are ideal places to further assess and
incorporate circular economy strategies.
What ' s mor e: ports
industries that are active in the treatment,
collectionand shipment of waste. The LOOP
Ports project aims to build on existing circular
economy initiatives in ports, and look at how
they can be improved, scaled uand what
other potential for increased circularity is
currently left untapped. For this, the LGO
Ports project actively works with the ports to
understand their needs, provide inspirational
case examples, and to develop initiatives that
will help ports to make the next step in their
circular economy initiatives.

Where to focus interventions aimed at systems innovation
For newcomer ports - ports that are exploring CF potential
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Ports & Circular Economy

YwS INBIESS T NBOe Of SQ A a

for waste management and resource
efficiency. However, opportunities to
preserve or extract more value from
resources, as well as for saving costs are left
untapped by not looking at resource use
holistically. For eample, think of strategies
that support products through their life such
as maintenance and repair, but also
upgrading, refurbishment and
remanufacturing. Likewise, for materials,
think of cascading or industrial symbiosis,
where materials are not simplyacycled, but
given a highquality or highvalue second
application. Together, such approaches are
NEFSNNBR G2 a |
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Pbrts &ah beaomé rhoMJcitculdr J 2 viaridtiK of
ways. These ways are covered by the three
port CE themesdescribed below: circular
ports assets and equipment, circular flows
within ports, and ports as part of circular
markets One or more of these themes can be
deployed in different ways by port
authorities, the companies within the port
and even in collaboration withother
companies and even cities near to the port,
depending on the context. See for a short
description of the themes and inspirational
case examples below.

WOANDdzt  NJ SO2y2YezQ 2NJ/ 90

How ports can work with circular economy

3 themes:

2

A — 4
Circular assets &
equipment
Optimisation of capacity and
life-time extension of port
assets and infrastructure, such
as buildings, cranes, quays,
buoys and other equipment

Circular
flows within ports
(and between ports & surrounding area)
New uses for would-be wastes
generated by port activities, such
as ship waste and by-products of
industries within ports and port

3

Ports &
circular markets

Ports enabling other industries
— both on and offshore —
to become more circular by
developing new activities that
connect supply and demand

through maintenance and
smarter use (sharing, renting,
etc). Incl. green procurement.

(re)development activities
(recycling, upcycling,
cascading, etc).

for circular resources targeted
at the material moving
through the port.

+ Port of Haminakotka, Finland
Digitalisation through 3D operating
system - this allows intensification of
daily port operations, as well as
effective maintenance and repair of
port facilities.

« Ramsgate, United Kingdom
A new light-weight and modular
design enables quicker buoy
maintenance, with less stock in
reserve, and executed by smaller
ships enables more cost-effective
maintenance.

+ Cruise linerin port (DTU)
A cost-effective product/service
system for reducing in-harbour
emissions through onshore power
supply.

LOOP-Ports

Case examples

= Port of Aalborg, Denmark

Dredging has become a value adding
activity - the sands are used as a raw
material in the production of grey
cement in the co-located cement plant.

» Port of Boulogne-Sur-Mer, France

Fish by-products used as raw materials
and ingredients for the nutraceutics,
functional food, cosmetics and animal
nutrition markets.

+ Port of Goroand Garibaldi, Italy

To ensure a sustainable production of
seafood, a circular value chain is created
aimed at prevention measures to limit
lost nets, reporting of lost nets, and
collection and recycling of collected
nets. Lastly, biodegradable nets are
being developed.

« Port of Marseille, France

The VASCO praject is using
state-of-the-art green chemistry to
transform industrial fumes, such as CO2,
from industry based at the port in the
production of microalgae.

+ Port of Frederikshavn, Denmark

Full circle decommissioning of ships &
rigs - a dedicated quay with specialist
facilities is built that will support 100%
repurposing of both machinery and
materials.

= Port of Antwerp, Belgium

The Carloop project - extending the life
of car parts and recapturing valuable
raw materials by providing logistical
services that link locations where
products are used, with locations where
specialist knowledge is available for
parts refurbishment and recycling.

= Port of Moerdijk, Netherlands

Piloting return logistics to valorize waste
tires through pyrolysis - replacing
incineration to obtain gas, oil and
biochar for producing new goods and
generation of energy.
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The primary source of information for this
report was a series of interviews with gots
and port stakeholders in Europe, conducted

over theperiod May-h OG 20 SNJ HAMD

used here to indicate a port management
body, in recognition of the fact that such
bodies have a varied ownership and
management structure across Europe. In
addition to this, a targeted academic
literature review was conducted. Finally,
supplementary  materials  from  the
interviews were collected (websites,
referenced documents), as well as relevant
materials from web searches.

Interviews

In total 17 European portgarticipated and 2
(inter) national port industry bodies. 14 core
ports were interviewed, 2 comprehensive
ports, and one port management body
represented a mix of these. Ports furthermore
represented a mix of ownership and
governance structures. Six intéews with
other port stakeholders complement the
dataset. These stakeholders represented the
maritime  industry, local authorities,
environmental organisations, and port users
such as cruise companies.

On average the interviews lasted lhour and
20minutes, with the shortest taking 30
minutes, and the longest 3 hours. Nine of the
interviews were conducted with 2 or more
interviewees, with a maximum of 5
interviewees. Interviews were held in the
interviewee's native
the interviewee vas comfortable with this. 11
of the interviews were conducted fage-
face, the remaining 14 through Skype or
telephone.

Interviews  were recorded wherever
interviewees allowed this, and transcribed,
summarised and aggregated in a common
datasheet used fo analysis. Interviewees
were provided with the transcript or
summary, and asked to validate the reporting
of the interview. Quotes used in this report

>
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are translated into English, and edited for
legibility.

Interviews, . were . cgonducted under the
chor?gi{io\% I\*ﬁlfﬂu(athe)\ fomments would be
confidential, and that results would be
presented in an aggregated and anonymised
way. For this reason, quotes used in this
report are anonymised. Despite this, some
interviewees asked to remove what they
considered sensitive infmation from the
interview reporting (which was therefore not
used in the analysis).

The interviewees

19 of the interviews involved an interviewee
with seniority within their organisation:
defined as having

department, ,or
job title, or their assistants.

6 interviews represented a technical,
operations or general management
perspective; 13 interviews represented an
environmental, or security/ safegxpertise; 6
interviews contained a mix of expertise.

Interview guide and materials

Three pilot interviews were conducted to test
the interview guide. Minor adaptations were
made to the interview guide, after which it
was used in the remaining interviews. Other
materials, such as six inspirational case
exanples (printed on A4) and a materials
sheet (A4) were also provided to serve as

bound bjects to di duri th
oun a\l;aaogjeees 8 discuss I%“r?gg fhe

Literature search

A targeted literature search was conducted in
Scopus and Web of Science: the two major
repositories for acdemic papers. The search

was conducted in April, and updated in

October. The keyword
were used, in combination with various

synonyms for
academic publications were found, and 20
were included based on mlance.

circul ar
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Analysis report (see next page). A thematic analysis
was performed on this, using the interviews
from the 17 pots and 2 port bodies as the

main starting point, and supplementing this
with the other interviews and documents.

Quotes or summaries of the discussions were
placed in an Excel sheet that contained a
space for each of the 7 levers examined in this

Total
25

17 port management bodies

2
2 2

a 3

Port characteristics

Type Ownership Governance

Core 14 Municipal 5 Tool port 2

Comprehensive Regional 2 Corporatised 2
2 State ] Landlord 11

Mizx 1 Private 1 Private service 2

+ 2 (inter)national port bodies

+ 6 other port stakeholders

(Maritime representatives, local authorities, environmental organisations)

+ relevant literature

(Academic and practitioner literature)
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7 Levers of Change

Levers of change or system levers are system  The levers of change used here, were

conditions that support or aid a change or developed by EIT ClimaldC through a co
transition. Having strong leves that point in creation process with a range ddkeholders.
the same direction can accelerate a Together, the 7 levers of change as described
transition and different levers can be below, cover the key ingredients of a systems
important at different stages of a transition. change. The descriptions below are adapted

for use in the port sector and circular
economy as described below.

7 levers of change
within scope for this report:

Lever #1

Awareness and information regarding CE potential
The first condition for change is awareness of the problems that CE can help address and areas where CE can create new
opportunities (conceptual understanding of the CE concept). To make a clear link with the local situation in the port,
insight into current resource streams and other improvement opportunities are needed. Next, technical and non-techni-
cal knowledge is necessary to effectively leverage CE to capture the associated business and enviromental benefits.

Lever #2

Business models & market structure
The second lever focuses on the formal and informal relationships between actors in the port sector. It can be splitinto
two strongly related aspects: the way business is conducted (how ports create, deliver, and capture value, in economic,
social, cultural or other contexts to other stakeholders) and market structure (competition and collaboration, information
sharing, economies of scale, transparency, stability, and market shaping instruments such as fines, fees, contracting
practices, rebates, etc).

Lever #3

Rules, policies, and regulatory instruments
This lever covers the legal, policy and regulatory instruments deployed by local, national or supranational governments,
business and other organisations to influence decision making linked to the port sector that direct or determine what
circular economy initiatives are viable. Think of strategies, targets, performance and technology standards; labelling and
bans; spatial planning; monitoring and enforcement; and assessments and permits.

Lever #4

Fiscal instruments, investment and funding
Lever four examines the current situation and developments related to fiscal instruments and incentives. It asks what
financial tools (fines, rebates, bonuses, procurement) are currently available to ports to stimulate CE initiatives. This lever
furthermore explores the status of the investrent climate, and the role of funding instruments such as grants and
subsidies.

Lever #5

Technology, processes, design, standards and infrastructure
This lever revolves around the physical conditions that can help or hinder circular economy practices. It explores the
current status of technology, designs and processes, and how new developments in these areas create new possibilities.
In addition to this, this lever examines what standards or certification schemes are needed to capture these
opportunities,, as well as the enabling role infrastructure plays.

Lever #6

Collaboration inside the port and with other port stakeholders
This lever examines the status as well as the need for collaboration and co-creation processes between stakeholders. It
focuses on both the engagement of the ports with its environment such as businesses based in the ports, solutions
providers, legislators, etc. In addition to this, a spotlight is put on the relationship with the cities ports are often based in
or near, and the need for a positive engagement with citizens that stems from this.

Lever #7

Technical and non-technical knowledge, skills and capabilities
This lever reviews the previous levers and looks at what knowledge, skills and capabilities are needed for ports to make
the next step with circular economy. A distinction is made between newcomer ports - ports new to circular economy,
and forerunner ports - ports who are experienced with applying CE thinking.

s QOO0

LOOP}Port_s
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The current situation

Although many circular initiatives are ongoing
in ports- and have been for a long timeit
appears that CE as a strategic concept is still
largely unfamiliar. Generally, where the term
“CE” i s
revolves around waste management, whether
this is ship waste or waste from fisheries, or
waste resulting from cruising activities.

That is: when using these wastes to create
circular flows within portsthe focus is on
generating more high qui& - and thus more
valuable- outputs. This can involve working
with waste management companies to
increase the separate collection of waste
flows, so they can receive special treatment.
In addition to this, synergies between
industries in the port areara explored and
valorised. Examples of this are industrial
symbiosis projects, which focus on the
exchange of waste materials, heat, gases and
slurry between production facilities. Similar
synergies are also pursued between the port
and neighbouring citiesSuch activities are
aimed at generating sufficient economies of
scale for recycling and composting activities,
when port wastes alone are insufficient.

Preventative strategieare also seen, such

as the EC regulation to report and retrieve
fishing gearthat gets lost in sea [2]. Projects
are also underway to explore whether fishing
nets can be made from bioplastics that can
safely biodegrade [3].

Longlife approaches forport assets and
equipmentthrough maintenance and repair,
as well as reducing idiéme of equipment-
such as through smart scheduling, are already
accepted as best practices in the port sector.
However, with new technologies (ever %
and new circular economy cases from other
industries becoming available, it becomes
evident that sigificant improvement
potential still exists [ [5]. In the heavy
machinery industry, for example,
digitalisation and predictive maintenaneege

‘\/)
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increasingly important to keep equipment
functioning well for longer. In certain types of
product/service systemsy furthermore, the
end-user no longer owns the equipment, but
merely buys access to it or the performance it
delivers. In sucri1 clqs[esethe manufacturer has a

r ma r . . .
c|ear |nce¥\tlve to maximise longevity and

minimise downtime[6].

From the building and constructiosector,
likewise, examples have emerged that include
modular designs, enabling moving or adapting
a building as the needs chan{g. Buildings
that use renewable materials such as wood in
their construction is also a recent
development in this area.

Crcularity enabled by portgs an emergent
ar ea, focused on
logistical capacity for linking locations with
demand for resources that are to be
recirculated. Think of specialised recycling
and/or remanufacturing facilities, with
locations that offer or generate these
resources. This development was already
anticipated in earlier work exploring potential
in this area [6]. When such opportunities are
explored, they build on and expand the
current activities within the port or region
(also known as economic clusters [7]). For
example, if the port serves as a distribution
hub for particular goods, it is examined how
additional activities or new types of
businesses can add additional loops to these
existing value chains.

Although this has theotential to create win
win situations where the port generates new
businesses, and increased circularity is the
result, interviewees have noted that it cannot
be assumed that this is automatically more
sustainable. As transport activities come at an
environmental costlife Cycle Assessmeort
other such methods need to be applied for
determining the environmental benefits.

1C
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Current situation of CE in ports and remaining opportunities”

Therme 1

Circular port assets & equipment
Long-life approaches - such as through maintenance and repair, as well as reducing idle time of equipment -
such as through smart scheduling, are already accepted as best practices in the port sector. However, with
new technologies and new circular economy cases from other industries becoming available, itis evident that
a large improvement potential still exists, also within the port sector.

Theme 2

Circular flows within ports (and between ports and the surrounding area)
This therne currently primarily revolves around waste management and improving outcomes for the reuse
and recycling of materials that are generated as a result of port activities. The focus in such instances is on
generating more high quality - and thus more valuable - outputs. Many ports, however, do not have insight
Into the waste and resource flows within their boundaries. Collecting this information may yield additional
opportunities for circularity, in particular if synergies with the surrounding area are sought.

Theme 3

Shaping circular markets
This is an emergent area - but potentially important business opportunity for ports - focused on leveraging the
port’s logistical capacity for linking locations with demand for resources that are to be recirculated, such as
specialised recycling and/or remanufacturing facilities, with locations around the world that offer or generate
these resources. When such opportunities are explored, they build on and expand the current activities within
ports. These solutions aim to become an integral part of larger circular systems and value chains.

reduced awareness amongst port stakeholders, increased potential for systems changa

What could support impoving and scaling would fit, strongly depends on the
CE soltions? characteristics of a port and its
environment Therefore, the first step would
be to collect data on this. Some ports already
collect data about waste and flows, and
others may be able to start doing so. For
some, however, their ownership and
governance structure limits or prevents the

& { 2 Y S gaounfighthearpeopletalk access to such data:
aboutthe concept of CE, but what they

Several factors currently hinder the further
development of CE indtives in ports. First, a
more rich understanding of the potential of
CEneeds to be disseminated more widely.
One of the interviewees put it thus:

mean is producing electricifyom a a ' us NJA II, t él e dzé u L aa OKNE«
burning waste. Raising awareness about 6S R2yQu R2 I YyeukAa yva . 6 A Au A
basic concents of CE. is theref haqu/é Y I OK)\)/SN}HD 'YR UKSNE
pts o , is therefore an p =
AYLRNIFYd G2LAO® LQY y%ﬁ“a@'{ﬁnjség\? g‘] “@f%zﬁ azgsl

involved in port operation are fully aware

what CE really is: that the real purpose is In these cases, it may be possiblewtork with

to minimise waste production, and to stakeholdes to collect the data. Knowledge

maximh & S NBdza S | YR NB Ghétifdtes\ciinB@port such efforts and collate

publicly availald data, or perform modelling.
In addition to this, they can provide
methodological support (e.g. Material Flow
Analysis, Input/ Output Analysis, Spatial
Analysis [e.g-]). However, stakeholders may
consider this information confidential or
proprietary, orbe unwilling to share for legal
or fiscal reasons>(Lever B In such cases, a
Next, the local potential needs to be third party can be used to conduct interviews
understood, so that a set of strategic under a nordisclosure agreement (NDA), so
initiatives can be developed. It is clear that  that synergies can be explored whilst assuring
this may involve a wide range of materiats ( that only relevant information is usedith
sectionMaterials) but which ones and under permission.
which of the 3 themes the circular activities

In other words, CE encompasses a wide range
of circular strategies, of which recycling is only
one. When communicating about CE it needs
to be framed in a way that is relevant for the
port sector [10]. This can be done, for
exampe, through using the 3 themes, in
combination with case examples p. 6.

*Building on [8], expanded and reframed through including the full range of circular strategies associated with CE [9].

11
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For smaller ports the capacity for collecting
data in this way may be prohibitive. To get
around this, data could be generated through
working with a smaller sample of larger ports
or those ports whose ownership and

governance structure Imw for data
coll ection. This coul
profil es’ or ‘CE sol

port activities to matching CE case examples.
One avenue that could be explored, is
whether portterminals can be characterised
in terms of the péential for CE. If this is made
available as aelfassessmenthat ports can
perform unaided, this may provide a means
for the wider dissemination of how CE offers
a different way of conduction port activities.
This would be supported by the inclusion of
inspirational case examples [11] amdear
business casgsor a clear explanation of
other drivers or benefits such as risk reduction
and other means of capturing value
[12][13][14]. That such benefits may not
always be monetary, was helpfully highlighted
by one of the interviewees, when discussing
green certification and schemes:

G¢KSaS aoOKSYSa
good market reputation, so that their
customers retailers- can advertise that
their products are sustainable, if you go
to buy clothesyou can see, they put a
tag, sustainable jumper. Thateansthat
thisjumperhasbeentransferred, from
Asia to EU by a ship that is greening its
2LISNY GA2Y DE

Encourage, assist, trigger

Merely providing information, however, has
proven insufficient to iriate green or
sustainable change efforts in the past. Often,
a trigger from the environment such as water
scarcity [14] or some other incident is needed.
However, encouragement and assistance can

\\r)
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fulfil a similar role [14]. Think of facilitated
workshopsthat help both the individual and
the network of ports to identify initiatives.

1. Disseminate a more rich understandin%‘
of the potential of CE more widely P

The 3 themes can be used as a framing to
convey the broaderelevance of CE to ports
and to inspire with concrete examples.

2. Provide a means to understand the local
potential for a port to work with CE

To generate a first picture of where potential
lies, provide a simple and quick means to
perform a seHassessmet for ports.

This would be supported by the inclusion of
clear business cases for inspirational
examples, or a clear explanation of other
drivers or benefits such as risk reduction.

To create an wiepth understanding of the
local context when there ipublicly available
data to draw from, involve knowledge
institutes to collate it and offer
methodological support.

To create an idepth understanding of the
local context in cases where data is not
(publicly) available, use neutral third parties
under NDA to explore synergies in a safe
environment.

3. Encourage, assist, trigger

Go beyond providing information: actively
involve individual ports and other local
stakeholders and encourage networking
among ports.

12
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The curent situation

An area that is seen as an important enabler
for CE isircular (public) procuremer5] >
Lever 4 Through applying this practice, ports
can enable circularity in other industries,
whilst getting access to more resource
efficient producs and services. For example,
when equipment needs to be acquired this
can be done on the basis of availability instead
of ownership, or have the results as the basis
for contracts instead of a prdefined
solution.

Although not always bearing the label of
circular economy examples can be found, for
instance, in the heavy machinery sector.
Product/service systems such as those on
offer for cranes, can extend product life and
reduce downtime [16].

Adding circular elements to port business
models

It was obsrved that ports add circular
elements to their existing business models to
enable circular port operations Take, for
example, waste valorisation activities such as
the separate collection of waste. This can
achieve better outcomes from a recycling or
composting point of view, and does not
necessarily have to cost more. Examples show
that it is possible to turn such activities into
valueadding activities, amongst those the
Empty Depot Area Workshop in the Port of
Ravenna [17]. Likewise, the use of remdie
energy is explored by many ports as a means
to become more sustainable and more
circular, whilst reducing running costs or to
offer additional services, such as onshore
power supply. For example, in Copenhagen
Malmo Ports it was explored to turn shijio-
wasteinto onshore electricity [18].

These activities can involve enhancing
business models of providers of circular
services (such as waste handlers), or be added
as circular el ements

model (e.g. additional revenue streams

through waste valorisation).

LOOKING AT THE FUTURE OF EX5POR

Ports as part of circular industries, cities and
markets

Ports have also been observed to take on roles
as facilitators incircular industries That is:
ports actively investigate what flows go
unused by the industries in or aethem and
find subsequent uses for these resources in
industrial symbiosis schemes [11].

Similar synergies can also be seen when ports
are part ofcircular cities Ports can become
an integral part of circular and leearbon
infrastructure of cities, trough enabling heat,
water and waste exchanges. Examples of this
can be found in cities such as Amsterdam,
Rotterdam, London, Antwerp, Hamburg,
Marseille, Lisbon, and Porto [19].

In addition to this, ports can play an important
role in circular markets That is: through
strategically leveraging their function as
transport hubs, it is possible to find and
exploit gaps that add new loops to existing
value chains. Think, for instance, of the
CarLoop project in Antwerp [20], or the
Moerdijk project involving he pyrolysis of
waste tyres [21]. In both cases, these ports
already function as a hub for transporting
these resources, and merely add a loop to
existing activities in the market.

These efforts require that ports take on an
active role as shapers or paipants in
circular industries, cities and markets in
addition to loading and unloading ships. Even
though ports are limited by the information
available to them, they are in the unique
position to connect stakeholders [6]. One
interviewee observes thatgh activities are a
natural extension of current activities within
ports:

axlt2NAaAYy3T Ff2g6az
residual streams or virgin, is in the nature

Hence, the CE is something that fits well

within harbours: eusing streams and
322Ra FAGa
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Roles of ports in stimulating circular business models and circular markets

Ports enabling other industries ® Fortsadopting (aspects of) circular business
to become more circular models as part of their core activities
core actiy;
“a\ /7
&° o
'a-b
& “o,

Port & circular equipment provider Waste & energy
Circular procurement ‘“‘ Circular port operations

Ports stimulate circular business models V'. Ports valorise waste generated as a result
through their procurement practices to gain of port activities. Can be linked to or

e -
access to circular product/ service systems. complemented with renewable energy
o generation.
Port & circular economies Port & circular industries

Ports as part of circular markets Ports as part of circular industry
Ports use their logistics capabilities to Ports link businesses to each other in
connect places of supply and demand for industrial symbiosis exchanges and attract
circular treatment across regions & countries. businesses with circular aspects.

Port & circular cities

Ports as part of circular cities
Ports are an integral part of circular and
low-carbon infrastructure of cities,
through heat, water and waste exchanges.

What could support improving scaling CE activities and different skills and knowledge

solutions? (> Lever )
Circular business models GCKS GLIRNIE O2YLI ye& YA&AA?R
Many of the waysin which ports can very narrow: their main mission is to load
contribute to circularity do not necessitate a and unbad ships. If we start looking at
change in port business modelor instance, what a port can actually do in the future:
circular procurement approaches primarily being afacilitator, beinga spiderinthe i )
need new tendering and contracting practices 8S0X O2YyySOuakompletdlyS2 LX S® LU
within ports. Likewise, ports could continue to differentrole for the port tryingto make
generate revenue through ship and handling more business, trying to help the clients
fees, but influence whether the transported in a muchearlier stage. Now, in order for
flow contributes tocircularity. Empty freight companies to choose [a port], [ports] also
capacity can be the starting point for need to import something, becaugeu
exploring new circular business cases, as R 2 ywani the ships to be empty in one
these two interviewees explain: RANBOUAZ2Y PE
. S$0Fdzas LRNIa Kl @g§ @Qherzikgulas poit gperaliansf pofsas part
that are generally not growing much:; the of circular industry and _C|rcular C|t|er_$na_1y
CE provides new goods and (retuftayvs necessitate the expansion of existing

GKEG OFy 068 @I f2NKasRUSINGR MEEIfRersEdag e the local
context, this may even entail ghift in core
G¢KS Y2NB az2LIKA&lA Ol dchRiesdf thE pott.I TBink Afgf example, of

which we will reuse waste, the more cases where ports actively develop

aSyasS AlG YF1Sa GKIFG Jopportaniti€s? ye@a®d/  (td\lciicGldr dport
And then it makes sense to ship it. | think operations or to circular industry or circular
this will be an enabler or opportunity for cities, with the aim to generate additional

portsto develop Yy R IS (KAA& YrevedueSsiremis, such as becoming paft
energy and heating value chains. A long term

However, ~developing such opportunities 1100k or strategic plan supports this [13].

would require a different mindset]ifferent _ _ _
In some cases, taking on this role nmaguire

a change in theegulatory frameworkthat
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ports operate within $ Lever B as the
governance and ownership structure of the
port sets the scope for the tasks and
responsibilities it can take on. Control over
the land and onshore port functions by
public body, for example, can generate key
political support for CE activities [22].
However, recapturing investments remains a
concern in such cases Lever

Market structure

In addition to existing instruments available to
ports and port stakehlders to influence and
shape (local) market structuresuch as good
practice agreements, tenders and waste fees
and a longerm outlook and contracting
increased collaboration and sharing of
information are frequently cited as enabling
circularity. Thiscan bebetween ports such
as this interviewee describes:

GC2NJ) GKAy3a &adzOK | a
should have an exchange with another
port, and then it would be two ports
doing the deal and not two clients to
each port. And this would create enough
scaleor quantity to do something with
the materialsp ¢

Alternatively, it may also beetween ports
and other companies or between
companiedased in or near ports. Facilitating
this, is where ports see themselves as playing
an important role:

dal yeé LItwnlihaveto GKLI
cooperate to harvest circul&@usiness
opportunitieshaveneverbeenbusiness
partners before. The port authority has to
play a role in linking them and in finding
0KS NRAIKG gl éa (2
The key takeaway here, is to look at the
industrial network as well as individual nodes,

and to support both [11][23]. The aim should
be to establish relevant connections and link

LOOKING AT THE FUTURE OF EU PORTS

problem owners with solution providers
[24][23], and to create economies of scale
that allow for viable business caseg]1Third
party facilitation or platforms are known to
play an important role in this [11][24]. This
can be enabled in different ways as already
discussed ir» Lever 1

Business models

Many circular opportunigs can be
captured within existing port business
models, provided the transported flow
contributes to circularity.

Developing such opportunities, however,
requires strategic support and new skills such as
_circular procurement, or market analysis
O capabilites.

Other circular  activities  may
necessitate the expansion of existing
business models or a shift in the core
activities of the port.

Market structure

Establish good practice agreements,
include circularity requirements in
tender documents and contraicty,
use fees and rebates for good
environmental practices, and choose
(longer) concession times such that
investment

Support both the industrial network as well
as individual nodes.

CEstablish relevant connections and link problem
owners with solution preiders & create
economies of scale that allow for viable business
cases
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The current situation

Current policies in the port sector

In the themecircular flows in portsa much
discussed topiwas ship wast. An important
role in this is played bythe MARPOL
directive*. This directive is the main
international convention covering the
prevention of pollution of the marine
environment by ships from operational as
well as accidental causes. Among other things,
it deals with different types of garbage and
specifies the distances from land and the
manner in which they may be disposed of.
Importantly, it imposes a complete ban on the
disposal of all forms of plastic into the sea.

However, the implementation of thidirective
is problematicas enforcement is lacking
resulting in what one of the interviewees
described
waste: a significant difference between the
quantities that are expected to be delivered
and those that actually are.

Nevertheless, increasingly stringent
environmental policies are perceived as
potential risksor as aiability by some ports
[12]. At the same time, however, ports
perceive discrepancies between
international and national/ local rulewhen

it comes to ciralarity [14]. For instance, ships
have to deliver and separate waste based on
the MARPOL rules [25], but due to
misalignment with national rules, some ports
have to collect and separate the waste again.

Despite being caught between good
intensions andcontradictory policies, ports
still have a degree of influence, often in
collaboration with local authorities. Think of
local ordinances and Hgws. There is a sense
that these instruments can be wielded in a
more targetedway. That is, instead of having
voluntary schemes, sustainable practices can
be made a requirement for acquiring or
maintaining a license to operate.

However, in many ways ports also perceive a
lack of empowermento act and implement
circular  solutions. For instance, for

a-gapt’hef o“rwap
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compliance reasa®m some ports cannot
collaborate  with  specific  individual
stakeholders, as it is a requirement that all
companies based in the port need to have
equal access to the services of the port
authority. This issue is faced, for example, by
German ports. A lack @mpowerment was
also seen in Slovenia and Spain, due to the
need to seek permission from either local or
national authorities for undertaking projects.

The broader policy landscape on waste &
circularity
In addition to sector specific policies, ports
have to operate within the national and
international directives for waste and
circularity. At present, however, these are
perceived asduplicitous complex and, at
|[nes cqntradlctory Take legal definitions: a
r emat ure def i-instdad af n
‘ b wr copr odu cah '‘prevent further
treatment and valorisation [12]. In Sweden,
for instance, dredging sediments are
automatically <c¢classif
considering whether they are contaminated
or not. However, the EU regulation allows for
different types of processing, including as a
commercially exploitable resource [26]. This
also illustrates how flexibility in EU regulation
is not capitalised on in national regulations.
This leads to unjustly perceived limitations of
CE opportunities.

Furthermore, there is the perception that
environmental regulation and the regulation
around energy generatiorr although well
intended and suitable for when they were
established- are in need of review and
updating[13]. For instance, in Italy old rules
aimed at preventing arsenic pollution now
obstruct the discharge of potable water.

In the areas ofcircular port assets and
equipmentand ports and circular markets
policy barriers are also present [2B].

Circular solutions require producers of
materialsand products to take on increased
responsibility for these wares, bringing with it
increased risk, in the form of liability and

* The International Convention for the Prevention of Pollution from Ships and its six annexes, by the International Nenggmieation 16

(IMOY).
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warranty issues. At present, a clear policy
framework for dealing with this increased risk
is lacking [2729].

How the policyandscape is changing

With increased awareness around
environmental issues, it is expected that
policies and regulatory instruments local,
national, and supranationalwill be pushing
more strongly fostricter waste and pollution
regulations- aroundthe world [13]. With new
laws aimed at creating a CEstimulating
recycling as well as reuse [bgw ways of
thinking about resources are needed.

This is already affecting the port sector. For
example, the provision for extended producer
responsibility EPR) schemes for fishing gear
incentivises the delivery of fishing gear on
shore [2].

In addition to this, there is an increasing
interest inevidencebasedpolicy making. Or:
the use of evidence from interventions and
other pilots or experiments to evadtie and
scale initiatives [30][31]. Note that lever 3 is
strongly linked to> Lever 4

Rules, policies, and regulatory instruments

Maritime & port frameworks

Local National International
b 1

Waste, product and
circularity frameworks

What could support impoving and scaling CE
solutions?

More space for circularity in policies

When it comes tship wasteg there are many
possible intervention points to improve
circularity. For one, regulations should be
aligned such that when ship wastes are
delivered on shorgthey donot have to be
resorted. For this, the discrepancies between
international and national/ local rules have to
be removed.

\ W
I’
H)
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Howe\er, there are additional considerations.
For instance: currently plastic waste
contaminated with food waste has to be
incinerated, as it cannot be identified when
such food waste has originated from outside
the EU, thus posing a potential biohazard.
Howeve, the new port reception facility

directive [25], aims to make it clear when food
contaminated plastic waste is generated
within the EU, allowing waste handlers to
wash and recycle it. Similarly, other ports
highlight the need for frameworks around
wastestorageto achieve economies of scale.

When collecting and storing waste is
facilitated, however, does not automatically
mean that this provides opportunities for its
valorisation In particular, the removal of
cumbersome and costly administrative
procedues and prohibitive fee structures
with a legal origin can pave the way for
capturing opportunities by ports and other
companies.

In summary: for circularising ship wastes
effectively, policiesalong the entire chain
from collection, to reception, and fro
storage to value capture needs to be
aligned better Policy interventions should be
designed integrally with this in mind, taking a
long term perspective [13] and be informed
by technical and business knowledge within
ports. Involving local authoritiea ICE projects
helps local rules and regulations to be
formulated as enablers [11].

This thinking also applies to further
developing circular port assets and
equipmentand ports and circular markets
which likewise require an integral assessment
of barriers and enablers along the value chain
[29]. As well as collection, storage and
treatment of these flows, policies should
provide clear frameworks around risk and
ownership [2729] if viable business cases are
to be developed and investment stimulated
Leve 4. (Although firms can address such risks
through improving the monitoring of their
products and services [32]Lever 5

Relevant for all circular flowstise alignment
of port policies with other waste and
circularity regulationsThis is a challeegor
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circular economy in general, across sectors: to  policy makers to align policies more closely
harmonise waste policies and enable both with the reality as experienced by ports.
reuse and recycling. One key element of this

would be to ensure that companies do not

experience negative effects for sharing

information with authorities.

Lackof empowerment 1. Integral assessment and development of
To address the perceived lack of policies and regulations, based on
empowerment, the following can be done. evidence

For one, policies could be designed that allow
for pilots and experimentfl3]. This can take
the form of leniency or the suspension of fines

Address barriers along the value chain, from
delivery to collection, and from storage to

for certain port functios affected by such a VIS
pilot, for the duration of the pilot. Other Prevent premature classificeé
interventions may make it possible partner and ai rorbyprodaot’ instead.

more easilywith suitable partners. In the Seek alignment witlether waste and circularity
example of German ports, the default could policies to prevent contradictions.

be reset to collaboration, unless other
stakeholders havealid objections. Similarly,
other structures such as spouts or other Test and evaluate new policies before scaling.
(temporary) entities could be used.

Update outdated policies.

2. Reduce risks of sharing information for
When policies have such flexibility, however, companies

it is important to ensure that theres local

capacityto adapt the policies. This means Design policies _that do not p.enalise openness
that knowledye and other resources have to ~ Tom & legal andiscal perspective.

be made available to ports for this. Without 3. Design policies that allow for
this, one interviewee comments, such policies experimentation and that offer sufficient
can create delays and uncertainty: flexibility for local adaptation

4. Provide support for translating flexibl% A

atKs '\.I‘B vihe os i f 2u 2 policies into local action ts

from a national government perspective.

But this ofterstalls at local government Provide knowledge and other resources to
levelsc either approval or capitalise on the praided flexibility.

implementation takes too long, or it is

y2i FOOSLIGSR Fi Iff 5. Provide support for translating technical

and business knowledge to policy makers
In the interaction between ports and 6. Empower ports

policymakers, it is furthermore helpful if
technical and business knowledffem the
secbr istranslatedin a meaningful way for
policy makers. The aim of this is to empower

Take away legal barriers for ports to develop CE
initiatives  that stem from the ownership
structure.
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The current situation

Fiscal instruments & incentives

Although ports can generally impose fines,
provide rebates, and give bonuses, one tool
within the control of ports that is currently
underuseds circular public procuremeffior
circular asets and equipmeni{13]. One
interviewee describes that the intention is
there, although not yet the capacity and
capabilities:

GhdzNJ Ydzy A OALJ € A&
procurement, and that will also apply to
us as we are owned by the municipality.
Wehawe already discusseloringing in
more sustainable materials into our
procurement. For example, more
sustainable woods in buildings. Also in
regards to the next port extension: how
we can use more recycled materials in
the port structure, to reduce the usé o
OSYSyid ¢KSNBQa
us from starting, except the time. We
need to work on this and bring resources
FYR 02YLISGiSyOSa

Generally, the interviewed ports perceive the
broader landscape of fiscal instruments
similar to he legal definitionsX Lever B- as
duplicitous complex and, at times,
contradictory. For instance, in Denmark, fees
for using waste heat are paid twice: both the
company who delivers the energy pays, as
well as the company using it. This makes the
reuse of this energy inndustrial symbiosis
schemes prohibitively expensive. High taxes,
such as on selling electricity in Croatia (25%),
can likewise form economic barriers for viable
business cases.

When it comes tocollecting ship waste, a
wide range of iscal instruments is currently
deployed. Some ports use flat fees per type of
waste, and others ports are not allowed to
charge any fees. In some countries, such as
ltaly and Ger many,
(with 1SO or ESI certification*) can obtain
further fee reductions.

y2iKAPRY G KI
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9 Fiscal instruments, investment afahding

However, there does not seem to be a clear
understanding of what is the most effective in
terms of delivering the highest quantity and
quality of materials- and under which
conditions, whilst also reducing the discharge
of waste atsea. In Italy a longitudinal study
was done which led to the decision to increase
the fixed fee for ships without a waste load in
the port of Venice. This significantly increased
the input and the quality of the plastic, paper,

g |y glags andanot spparajed;ngatal s { 1Ng

The guidance
provided by the EU directive on port reception
facilities, however, is that no disincentive is
created for ships to use the port reception
facilities [25]. This broad framing provides
limited guidance, and a lack of
understanding of what best practice®

Aa ad2LAy3

Investment climate
When it comes to the investment climate a

A Y U Zhunbér bficonsidefation® &SurfaceBor one,

increased ambiguity from the side of
governments that are implementing many
new policies in a short period of time, means
that policy is perceived as being in flux and
this createsuncertaintyfor investment.

Ports perceive aack of empowermen for
other reasons, too. For example, some ports
have previously found themselves in
situations where it isiot clear who should
invest in the proposed CE solutions, and
several stakeholders point to each other as
the one who should invest. However, ports
can be unable to take on this task, due to a
lack of expertise or capacibAlternatively,
they can perceive it asutside their task
remit, due to the ownership of governance
structure, which poses legal limits on the
activities a port can undertake. Bhis the

s h ichss, forcegamplel, i Groatth. T#®esS of podsr e e n '’

plays a role in this: larger ports are able to
bear some of financial risks more readily than
smaller ports.
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Especially for larger projects the possibility to
co-finance these with multiple partnes,
possibly as publiprivate partnerships, comes
up. Whether ports themselves take up the
opportunities, or take on a role as facilitator
to align investmentglear business casege
required & Lever 2 The more robust the
business case, the easiewiil be for the ports
themselves to take up the opportunity.

Dedicated investment funds for circular
economy (infrastructure) also now exist to
support circular investment [33][34].

Funding
There is the perception that funding

organisations have ineased their support for
innovative projects in the area of circular
economy over the last years. Ports find these
mechanisms of key importance [14]:

aLiQa SEOStt Syl
and national funds for pilot studies.
CKIGQa
oA 2F | alGSLI AT

O2YLX SiSte o8

The benefit of funding goes beyond the
financial derisking that it provides. Of
particular value is the common framework
that such mechanisms provide: tlsé¢ructure
that they brhg to collaborationsaligns
expectations and clarifies who pays which
contributions. However, not all ports have
resources tdind and apply for funding

It is noted, however, that funding should not
be the sole incentive for projects: they should
be dore because there is a need and the
social, economic or circular benefithey
aim to create.

What could support impoving and scaling CE
solutions?

Fiscal instruments & incentives

To enablecircular assets and equipment
capacity and capabilities for circular
procurement practices should be developed.
This can consist, for example, of case
examples, training and forming consortia to
be able to negotiate favourable terms with

2~

it

K

( eit ) Climate-KIC

Climate-KIC is supported by the
EIT, a body of the European Union

solution providers. Likewise, focircular
flows in ports- think of industrid symbiosis
schemes- case examples of costing and
innovative financing schemes may stimulate
other ports to follow suit, providing a starting
point for adapting such models to the local
context. If such materials were available, the
following consideratia by a port could then
have a basis for the further exploration of
possibilities:

& 5\8e dothisasa voluntaryagreement

andeverycompany whavantscanchip

in, ordowe providethisinfrastructure?

. 2dz O02dzf R R2 020KZX
our feete

Of particular importance, also, is hetter
understanding of best practicdn the area
of fiscal instruments and incentives. In this
sense, the need for evidence based policy
Lever 2also applies here.

gS OFy LI & F2NJ 9!
What is furthermore similar te Lever 2is the

@S NE oAYaLS2 NG Qyad RfeshaiPk §1rNJirjtegrgl assessment and
o 2 GRYREPTTRO fGRbRsimenjsyand to
a 2 dz\3498 ¢bathylecal, national“and international

practices, as well as align across port and
maritime, and waste and circularity
instruments. This may improve the
consistency and colnence across policies and
reduces uncertainty for investment.

As part of fiscal
principle’ i s of ten
externalities such as pollution, so that market
dynamics start working to minimise them.
Although tried and tested in many ways,
caution is advised with such instruments in
the port sector, due to difficulties with
enforcement.

Investment climate

To further reduce uncertainty in the
investment climatej nt e r vstressvtbag s
authorities shouldset clearframeworks and
rules and act accordingly.To bring
investments into CE in line with each other
ports should take an active role as facilitator,
for which additional knowledge and skills may
be needed.

20
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For situations where ambiguity exists with
regardso who should invest, guidelines could
be provided or case examples that give insight
into innovative solutions for ownership of
problems and solutionsWhere possible,
expansion of existing business models
should be explored or a shift in the core
activities of the port(> Lever 2 There may
be legal aspects to this>(Lever B For
example, when ports are classified as a-not
for-profit organisation, they cannot develop
circular initiatives that have this aim. For
smaller ports in particular, external gport
can be helpful.

Funding
More can be done tohelp ports find

appropriate funding and toscope bids for

the needs of ports For one, an apparent
tension exists between
and the uncertainty around whether this
makes good busingssense for ports and its
stakeholders. On the one hand, the increased
sustainability and circularity of ports could be
beneficial for ports, as already shown in
Lever 1

G¢eKSaS aoOKSYSa | AYSR
good market reputation, so that their
custamers- retailers- can advertise that
their products are sustainable. If you buy
a jumper you can see on the tag that it
has been transferred from Asia to EU by
I aKAL) GKIFIG A& 3INBSYy.

On the other hand, uncertainty exists with
regards towhat the precise value of this is,
and how it influences the overall competitive
position of a port:

GLT ¢S NI AasS GKS LINRO
using the port, maybe that will hit us on
the competition with other ports. Maybe
not, because you can say thayou use
our port, you are using a green port. [But
at the moment] it is difficult for me to
' yasg SN GKA & DE

lo
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Bids could focus on facilitating experiments
that support the articulation of clear business
cases, aimed at providing insight iritow the

reput at i on as a ‘green
valorised (further).

In addition to this, pilot schemes could be
developed aimed at stimulating local
economic clusters through the addition of
new loops, stimulating ports to actively
pursue opportunities in the themeorts as
part of circular markets.

1. Build (further) capacity with regards to
fiscal instruments and incentives

For circular procurement, valorisation of waste€ n
and industrial symbiosis schemes.

Generateandshar@isi ght s i nto ‘best
in particular with regards to how to align
investment across stakeholders. Included in this

is also the question of ownership of problems

and solutions.

2. 2.Integral assessment and development of
fiscal instruments and inceives

Address barriers along the value chain, from
delivery to collection, and from storage to
valorisation.

Seek alignment with other waste and circularity
instruments to prevent contradictions.

Provide support for ports to find funding
Scope funding blis such that they are in
line with the circular economy needs of
ports.

) a
For instance: how can t
port’ be valorised, o
port can facilitate in circular markets.
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The current situatian

Technology and innovative processes for CE

Ports are interested in- and actively
experimenting with- new and emergent
technologies Highlighted in particular is
Industry 4.0, or increased automation and
connectiviy through sensors and analytics.
However, the developers of these new
technologies do not necessaritypnsider the
reality of ship and port processe®ne port
describes the unsuccessful project of
developing an application for use on a
smartphone to supprt waste management.
But:

G¢eKS 22t ol a
there was no one téeed itwith
information, sat finally stopped being
dza SRd¢
It needs to be considered that ports are
limited in their engagement with
developing new technologies:

A6We cannot run our own research and

development. However, we can answer
some of the practical questions: what can

62N] YR ¢KIG OFyyz2i

Apart from their impact in port processes and
operations, it also surfaced that technological
developmen - the ubiquity of smart phones
and the use of social mediais and will
continue to causeincreased exposureof
different port operations. This is connected to
the need to maintain good relationships with
a port's ehbeverf onment

Ecodesign pactices to support circularity

_As part of the Ec®orts network, ESPO aims
to disseminate ecalesign best practices to
ports related to air pollution and climate
change. To a degree, CE practices are part of
this. However, there is scope for improving
these materials and making them more
relevant to ports.
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drcular port assets & equipment

Ports continue to look for ways to improve the
efficiency of port operationsthrough the
application of existing technologies in new
ways. An example of this could kemart
lighting, which can adjust its brightness to the
time of day and the ferry timetable.
Moreover, the use of more advanced
software tools for monitoring as well as
corrective, preventive and predictive
maintenance and in building information
modelling (BIM) are already a common
practice in many ports.

However, new technologies createew
opportunities too. For instance: Project 3D

YI RSZ A fydréMapper idt Gerhany, 1351%in Wwhidh!an

innovative 3D scanner is tested to obtain an
overview of all maintenance mea®s in
order to optimise cost, planning and
environmental safety in the long term. Similar
activities are underway in the Finnish Port of
Haminakotka, where a 3D operating systems
is being developed, together with Finnish
technology company VRT Finland[34].

A number of ports already actively support
companies based at their location with finding
téchnbidgical iMhovatiodsFOMh<Bahce, in the
port of Moerdjk the port authority actively
investigates opportunities for technological
innovations that carbe implemented by the
companies in theiharbourto become more
sustainable.

Circular flows within ports

Over the Ilast decades technological
developments have increased the
possibilities  of processing waste

tremendously. For example, processing the
co-products from the fishing industry into
high value ingredients for cosmetics and food
supplements in the port dBoulogneSurMer
would not have been possible without the
development of new technologies in the late
nineties- such as fractionation and peptide
isolation.

Fuel and energy remain a recurring theme,
also when it comes to technological
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development. Experiments are ongoing with
sourcing biofuel (in some cases from ship
waste), providing shor&-ship power, cold
ironing [18], but also hydrogen andNG. This
is strongly linked to infrastructure
considerations, agnergy transmission and
storage facilitiedn many cities do not have
the added capacity to provide this. Shipping
companies, however, are not inclined to make
the necessary investments. A inslar
observation can be made for storing waste,
where a lack of storage space can represent a
major barrier to recycling [14].

Ports as part of circular markets

To capture the opportunity of ports as part of
circular markets, tracking, tracing and
information about product health are
important parts of enabling circular markets.
To be able to link the supply of resources with
locations for their specialised treatment, it
needs to be understood where flows come
from, where they need to go and when they
need to be shipped. For this, it is important
that the information regarding the condition
of resources is maintained throughout the
logistics chain, through databases or
blockchain technologies [37]. In addition to
this, reattime information about the loation

of resources can be used for system
optimisation [37].

What could support improving and scaling CE
solutions?

Technology, processes, design

The sharing of best practicesf the
application oftechnology and ecalesign
practices for improving efficiacy and
circularity of port operations could be further
supported. Specifically, enabling the flow of
knowledge from bigger to smaller and
mediumsized ports. This can be done by
providing inspirational case examples such
that ports can easily find relevan
information, accompanied with sufficient
actionable information- e.g. business cases
that can be adapted to fit the local situation.
With regards to new technologies one
interviewee voiced the following illustrative
comment:

LOOKING AT THE FUTURE OF EU PORTS

G¢ SOKy 2t 2 3 Airveénted. ThE

key is to identify them and see how they

can fit into your port and then have the
gAtt G2 AYLX SYSy

This comment highlights two aspects. First, it
points to a need to help portsdentify
relevant technologies and applicationSor
example, identifying new production
technologies could lead to a change in the
production technologies used by industries in
ports or to attracting different companies in
the industrial portfolio of a port [38]. In
addition to this, such developments can lead
to new applications for ports wastes, such as
(partially) substituting virgin sand with
dredging wastes in the production of paving
blocks [39].

Another interesting development is the
emergence of new analysis methods for
determining the exact compositn of wastes
and byproducts more easily. For example,
new analysis methods for dredging materials
allows for determining the exact composition
of sediments, enabling the identification of
suitable applications for these materials, such
as use in buildingnaterials and plant growing
substrates, possibly mixed with other by
products such as flgsh [26][40].

Secondly, the above quote links to the need
for connecting solution providers to ports in
an early stage of developmenso that new
technologies andhew processes fit the need
of port stakeholders. Although ports are
unlikely to be able to takep research and
development activities, ports can provide
space for piloting and testingnew
technologies. In addition to this, ports can
provide their expertis with regards to
practicalities and operational processes.

drcular port assets & equipment

For the theme of circular port assets,
specifically, insight into how remote
monitoring technologies can be used to
overcome current legislative barriers
aroundownership, risk and liability bever 5

could stimulate the uptake of circular
business models and circular procurement.
Collecting such data allowr quantifying
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costs and risks, such that they can be included
in business models. Various edesign and
circular design practices can further improve
the fit of products and services within circular
systems [41][42].

Circular flows within ports

Technology and new processes could be used
to improve thequality of dataon waste and
the monitoring of wastdlows. It is speculated
that the technologies wused for the
enforcement of waste regulations e.g.
identifying pollution sources with drones and
satellites - could also be used for waste
management purposes. In addition to thisg
data may offer insightsand streamline
enforcement. Ships currently have to report
the quantities and qualities of the waste they
carry online [25]. If it was possible to
aggregate and analyse this da&uthorities
would gain a coseffective tool to verify
compliance.

Such aplications of technology are not just
tools for authorities, however. One
interviewed port describes its work on a
platform to manage waste from different
sources, as well as to keep updated and
valuable data for waste management per port
activity, area, etc. and to estimate the
benefits of waste recycling. Such data helps
establish KPIs and tet and track progress
towards recycling goalHowever, it should
be taken into account that the recycling
infrastructure of some EU member states,
such as Croatjas still under development.
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Standard, indicators and certification

There is a call for a normalised manner to

assess the degree of sustainability of a

company, assessing both economic, social and
environmental impacts [13]. This can build on

existing processes such as those for due

diligence, take the form of carbon
footprinting or measure the degree of
circularity, including dimensions of <o

operations and synergies [19]. It is felt that
waste should be one of the elements of such
standards, both foports and ships. This can
be linked to financial incentivesLever 4

1. Share best practices for technology and
ecodesign practices in the areas of
efficiency and circular economy

2. Support ports in identifyingelevant new
technologies and applications

Including monitoring of new technologies for
increased efficiency and circularity

3. Connect solution providers to ports in an
early stage of development of technology
applications

Ports provide space for pilotinand testing new
technologies, and their expertise.

4. 4. Standards, indicators and certification

Develop standards for port circularity, or expand
existing standards with circularity dimensions
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9 Collaboration inside the port and with other port stakdtiers

The current situation

Collaboration and careation

Starting new sustainability and circularity
initiatives is not easy:

G¢KSNBQa |
to know each other, do we have
something in common. Then as soon as
you find someoneand you find that you
can have a good solution together, then
it can move quite fast. Then you can see
the economic profits from it as well.

There is a lot of work to be done before

82dz2NJ aA3y |y raNﬁévégﬁfﬁﬁé

Collaboration and careation, however, are
frequently used to address this difficulty. One
example of a collaborative approach is the
Green City project, in Bremerhaven,
Germany. The port, the municipality, and local
industry work together to provide sustainable
heating for houses [43]. Another exalepis
the “Fishing for I|litte
Molfetta in Italy, where thanks to the
collaboration with the municipal services
company and the local fishery industry 14
tons of plastic waste was collected in +10
months of activity.

In additionto this, as discussed ilLever 4a
key part of cecreation may involve
establishing acommon framework for
problem ownership and benefit sharing.
One of the interviewed ports describes their
experiences with an energy project:

Citizen engagement

Ninety percent of the EU ports are either
within or very close to urban areahis
makes a goodalationship with the city and its
citizens an important condition for

operate.’ This is also i
Environmental Reports, where the
relationship with the local community is
consistently part of ie top 10 concerns for

the last 6 years [44]. One interviewee
highlights the visibility of the port as a factor

in this:

I NBE GArarotSe ¢KS
there. [...] If the people see the pollution,
see the smoke, or something in the
water, they think about the port almost
AYYSRAIF GSt & ¢

It is therefore no surprise that ports already
do a lot to inform and create awareness of
their act}viges.e%ogs striveh tot cheasre edi on
IEnowIeBge ahd cast 'their activities in a g
positive light, and are keen to highligtite

value they provide. Printed and online media,
television, radio, etc., are used to share
information. Eceports, for instance, publish

an environmental report every 3 years,
containing an overview of
the progress that has been med Guided

visits are organised, as well as other activities

such as opening up the port for sport and

street food events, or cultural events.

It is expected that thesisibility of ports will

G9PSNB2Yy S iAshoulddod Ay 3IY oply iacggasein the future, due to both
680l das e2dz ySSR KS ISySaimegrpmentgygaregaysas well
AL2Y 628 FNB y26( |y $a8oeaeediganysmanyrheesievers.
aley a,2dz 26y S ¢o8nsONexsenpe thig ds3seen jag a positve
a2 sKe& R2yQi @& 2dgvelopnent gsdt gngourages shins and peEs
Fe8Y aLF @&2dz OF yQiitoleepme goe qystginalde: sy S NE e
dza = GKSy @é2dz]aKzdzZ R AY @S afe. )\C-g A DL QOPPD. .
YR GKSy AG 3254 rNEdNP%!riﬁw%K fspRS NUAY T K S
) . . citizens become more and more involved,
customer in the middle of it: shouldey .
. : more and more aware. To my experience,
payfor it? It becomesrerycomplicated,

veryT I 4 (i ¢ it is a very positive engagement. For the
citizens and the ports. [It has the result

that], for example, incentive schemes are
created [in this area], such as regional

% ;
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development through financial
AyaldNHzySy i aoé

Howeve, ports also perceivei@nsionin this.
With regards to their orshore energy
initiative one of
explanation is illustrative:

G2S IINBX Y2NB 2N fSaa
GKA&ZYS 6SQNB y2i @SNJ‘s

we are keen on impravg the air quality,

but from our perspective it could as well

0S a2YSo2Reé StasS wiz2
a core business for us, to build onshore

LI26SNI FyR (2 asStt

somethingthat 6 S Ceki@nallyforcedto
R2 3 beton@d Wieto®BIF AT G SDQ

we wouldmuchrather?2 dzii & 2 dzZND S o ¢

Highlighted in this is theole of the media
and how perceptions are shaped by
emotions

G/ A (cdnded®gbush us forward. But at
the same time, sometimes the media and
our neighbours have already figed out
the best solution for us, without knowing
whether it will work. And all of a sudden
AG A& I WONXZOKQ Ay
find ourselves in a corner where [...] we
have to invest in something that we
know is wrong. Because W&l Y Q (i
convince dterwise: the debatbas gone
too far in the wrongdirectionandA (i Q &
difficult to backtrack. At the same time
they keep on providing numbers of £LO
and kilos and tonnes, etc. They have no
idea about how many tonnes is ok, and
how many is not ok, but it sads
horrible. They are playing with
SY2(iA2yadeé

In other words, having a positive engagement
with citizens around circular solutions in ports
is not a given, but requires careful

management.

B

LOOP-Ports

Lodffioninse Beieen s spkeiqier, exite
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What could support improving and scaling CE
solutions?

Collaloration and cecreation

Collaboration and cereation can address

t N fhanylofitte fevers bobefel & farPrPofdér toS

see the potential for CE, it may be needed that
varg)x tgkethlge ﬁr@zi_xge in azdlalﬁgéje asa
g;%a m;;}[ g‘é ne Qppo 'W’%eé’?{zk

needs to be shared an
level of trust established to capture the

gngany, © g ever, @ J1I1 gl gay

(le 20
ermore entall allgmng Iocal or mances

st 5o Nk

(ienskl '[hl’{)kl?h Op %
approprlate fun'dlng caIIs>Ld Lever ? ad
bringingin a technology provider to create a
solﬁ%on fit for the context of the port and the
processes of the stakeholders (Lever h A
wide range of stakeholder thus needs to be
involved: the port, the companies in the port,
companies providing services to thgort,
local authorities, funding bodies, technology
providers and citizens. Knowledge institutes
such as universities canand do- support
these processes.

Therefore, where no or only weak prior

orts should irst aim at establishing contact
and an atmosphere of familiarity and trust.
Think of local conferencesnetworking
events round tables, etc. which would
provide an opportunity to share experiences
and knowledge. Alongside or following this,
activities hat match problem owners with
solution providersan take place. This can be
in the form of matching industries through
understanding which cproducts produced
by one facility can be used by other facilities
[11].

GLY 2NRSN) G2 o6S ittof S
is important to listen carefully and
combine that with the knowledge of
input and output flows. If you hear one
company talk that matches the desires or
ideas of another party, you can connect
0KSY YR F2a&

A focus on reducing costshilst also creating
environmental benefits, has proven an
effective approach [14]. Where the costs for
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getting access to expertise or skilled
facilitation is prohibitive fosmaller ports a
collaboration or network of ports could be
established. Perhap$¢ most salient lesson
of all, is to simply start Accept (and
communicate) that progressing towards
circularity is a journey with many steps [14]
[45] [46].

Citizen engagement

In addition to informing and creating
awareness, some ports are seeking tedlve
citizens inmore active waysFor example,
when addressing plastic waste, it is important
to not only involve fishermen, but also
vacationers, bathers and boaters to address
littering. Other examples from other CE
initiatives both inside and outsidef ports
could provide additional ideas. The French
start-up Yoyo, for example, engages citizens in
the collection and sorting of plastics in return
for participation in a reward scheme [47]. In
the redevelopment of Stockholm Royal Sea
Port, citizens werectively involved in a co
creation process which served to generate a
greater understanding of circular potential
and increased local support for proposed
initiatives [22].

Emotion versus impact

When it comes to stakeholder engagement, it
should be kepin mind that some issues are
more easily communicated to some
audiences than others. One interviewee
describes this as follows:

attlad
SOSNEO2RE fALRAS
LINP2SOGa GKIdQa
i K S NB Q ttom®yf felspedtive, due
to the increasing demand for
electrification on the port side. [...] So if
together with these companies you can
provide green energy, it will make a good
dG2NEo® ' yR Slae (2

However, to prevent that the kind and goe
of projects being undertaken is driven by
emotions, itis recommended that projects are

LOOKING AT THE FUTURE OF EU PORTS

assessed based on theikpected impactin
this, circular rebound effectf34] need to be
taken into account. That is: circular solutions
are valid when they conitoute to a reduction

in resource use, and less so if they create
more demand for resources.

This means that it may be in the interest of
ports to be bothproactive and self-critical
when it comes toassessing projecidPorts
could benefit fromsharing bespracticesfor
assessing and communicating about CE
projects. Complicated cases, for instance, may
want to communicate the steps and progress
that is being made, and what is learned along
the journey. This, as opposed to committing
to a quantfied impact up-front. Such
approaches, however, benefit fronyood
relationships with the media

1. Start!

Accept and communicate that progressing
towards circular economy is a journey.

2. Cocreate solutions with stakeholders
within the port, as well as communities
around ports.

Ensure that the needs of key stakeholders are
addressed.

Gain information and trust, and generate
mutually beneficial business cases. Establish

GA03  NB &z ¢ xworking groups and joint projects.
Qa

a2 3 Explore ways to actily engage citizens. A O
NS I €

Learn from other examples from other CE
initiatives both inside and outside of ports.

4. Share best practices for assessing and
communicating about CE projects.

(Maintain good relationships with the media
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9 Technical and notechnicalknowledge, skills and capabilities

The current situation

Background

For the purposes of Lever 7 a distinction is
made between newcomer portsports new

to circular economy, and forerunner ports
ports who are experienced with applying CE
thinking. Many ports of all sizes and
experience levels offer trainings in the areas
of health and safety, and environmental best
practice. However, no purposgesigned
training programme on CE was uncovered.

Newcomer ports

Newcomer ports primarily speak of a lack of
knowledge on CE- within their own
organisation as well as among other relevant
stakeholders. lllustrative comments in this
regard:

G5AaaSYAylFiAy3a FyR
misconceptions about the concept of CE
is needed. And dissemination of good
LIN} O A OSa v

These comments illustrate that there is a need
to explain what CE is [23], and what benefits
can be createdhrough applying it. Moreover,
there is a high need for this to be supported
by inspirational and practical (business) cases
with local relevance. An emphasis is
furthermore put on collaboration and eo
creation, including how to design new ways of
workingthat allow for capturing the identified
CE opportunity:

. NAy3IAy3a | a Ylye
possible together, exchangest
practices, exchangaformation,in the

enditAa €€ | 02 dz

aill 1 SKsz

Sy3arasySy

Foreunner ports

Compared to the newcomer
collaboration and cocreation activities
remain _important for forerunner ports.
HoReNEr ot thebelports $he emphasis shifts
to activities related to further advancing and
developing more advanced applications of CE.
These activities are more likely to venture into
require

ports,

iliar, n. and .therefore
GLYGNBRdAZOG2NE G NI A Ygﬁ éng{%legge %n%l skills, such as on

important, but also workshops to

RAaASYAYLIGS o06Sai

G9PSNE2YS a2NIlia
sure when | sort the plastic, is this
actually doing something good? Or is it
better just to burn it? The lack of
knowledge does not help on the
motivation to do it. This also goes for

i K S A NIEEHROIOX i & O @

L J'\ia:‘tegat%j §l§sme s, models, relevant policies

and e hanlsms and supporting

YR LQY y2i
As such, the needed knowledge and skills
and the depth of knowledge andkifis
proficiency levelsare somewhat different for
ports at different developmental stages.
However, when asked about their interest to

LI LISNJ YR Ol NIi 2 y ddevelop more knowledge and skills in CE,

G{GSLI m Aa asSSAy3ay
GO9EI YLX Sa
innovation, also project management.
How to drive projects through. The few
resources [companidssed in the port]
have they will put on the core activities of
their own business or compliance. Also,
co-creationisanimportant areato

(NI AY DE

_there seems to be a hi%l interest level.
gKFEG Aa OANDdzt | NK¢€

It is emphasised that the local mxt should

2F 02 YLISUS perdkan into2adebuiRt, as Well as the size of

the port, and its ownership and governance
structure.
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Focus for knowledge, skills and capabilities for developmental stages

Newcomer ports
Ports that are exploring CE potential

O %)

Collaboration Inside e ]
the port and with

market
other port CoTEm0

stakeholders
Awareness and
information
regarding

Technology, CE potential

processes, design,
standards and
infrastructure

What could support improving and scaling CE
solutions?

Suitable knowledge and skills are indicated as
of major importance in progressj with
sustainable and CE initiatives [13].

Newcomer ports What training is needed

dal@&oS 6S R2yQi
F1SK2f RSNAR I NB
1y26 oKFG Aa

As part of the first step in trainings, an
inventory shoull be done of what CE activities
are already underway. Next, it should be
detected what other possibilities there are.
For port authorities, this allows for creating a
strategic CE agenda [48], identifying which of
the 3 themes are of interest, and what
activities can be developed within each
theme.

a

[etN

For new possibilities, the ideas should be
further detailed with regards to the benefits
they bring and what processes are needed to
capture these benefits. It should be examined
what stakeholders are needed tmake it a
success, and who is willing and able to take
charge.

As supporting or following activities it is
suggested to conduct case studies, and to visit
other ports and CE projects to see other
experiences. The aim of these activities is not
only to ingpire and educate, but also for

Forerunner ports
Ports that are advanced in their application of CE

O ©

Collaboration Inside Business
the port and with models &

other port market
stakeholders structure
Technology, Rules, policles,

processes, design,
standards and
Infrastructure

and regulatory
Instruments

4

Fiscal instruments,
Investment and
funding

stakeholders to get to know each other and to
establish good working relationships.

Specific followup trainings are envisioned,
depending on the needs of the identified
project.

Newcomer ports Who to involve*

1y 2 ¢ g Rpeéd stakehollers that need to be
LJt |y ynxolyed n CF prejects gegends grpwhighyof
Li2 & a A o f B8 3 (hemgscibe acipyifipg fogus on. For

instancé, theme circular port assets
technical personnel and facilities
management of the port needs to be involved,
as well as supplier®f equipment and/or
builders and contractors.

When pursuingecircular flows within ports
stakeholders dealing with (hazardous) waste
treatment and sewage are needed. From the
port authority this requires those responsible
for the waste, as well as for stainability to

be involved. Also think of various waste
concessionaires, energy companies and
municipalities. Of course, if industrial waste
from companies based in or near the ports are
involved, they also need to be present.

For exploringports and cicular markets
ports need to work with their customers, or
with a cluster of companies if the port is a hub
for particular goods.

Also mentioned as potentially relevant are

city, municipality or regional officials,
environmental experts, circular economy
29
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practitioners and knowledge institutes such
as universities and research centres. Of
course, a combination of the above is
possible. It is also expected that as initiatives
progress and mature, a wider group of
stakeholders will be involved.

Newcomer pors— Format

Although some parts of collaborative and-co
creation processes can be facilitated online,
such as introductory webinars or making
available case study documents, interviewees
indicate a preference for workshops and peer
to-peer learning. Thissiin line with the
importance attached to collaboration and-co
creation, and the need for establishing good
working relationships.

For an introductory webinar or seminar a
maximum of 1 day is indicated. For the
duration of actual training sessions
interviewees indicate between -2 days.
Participants would be willing to travel to
events, only if events involved many of their
colleagues, or one or more esteemed
speakers. Willingnedgs-pay is estimated as
low.

Forerunrer ports- What, who and format

Trainngs for forerunner ports are expected to
be more tailormade depending on the needs
of the identified project, and requiring more
in-depth knowledge and capabilities in
relevant areas [24].

.
”
u)
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Unlearn

Highlighted as an important skill to (partially)
‘unhearare routines
individual companies [23]. Think of directives
or instructions that come from headquarters,
which limit the space for local or regional
experimentation. Unlearning such views
could potentially facilitate a mindset chge
and increase the number of circular initiatives
within the companies working at the port.

For newcomer ports

1. Develop trainings aimed at knowledge
and skills in Lever 1 and 6, combined with
knowledge ad skills in Lever 2 and 5

Ensure relevance for the local context, size of
the port, and its ownership/ governance
structure.

For forerunner ports

1. Tailor trainings for the needs of specific
projects

Ensure relevance for the local context, size of
the port, and its ownership/ governance
structure.

2. Use the lens of circularity within all
business development activities.

3C
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This section summarises the lessons learned from across the 7 Levers of Change. Bringing together
and synthesising the key inmation recommendations, they are organised according to the
stakeholder that they have the most relevance to. When recommendations apply to multiple
stakeholders, they are repeated to enable a complete overview per stakeholder. In this, special
attention was paid in drawing out the activities a Circular Economy Network of Ports could perform,
as to provide input for the development of such network and its stakeholder interaction within the
LOOP Ports project.

Please note that this list does not aim to bamgprehensive or complete, as the primary source of
information for this report were port authorities. However, these lists can serve as a basis for further

development and discussion.

With their varied ownership and amagement
structure across Europe

1. Start!

Accept and communicate that progressing
towards circular economy is a journey.

2. Provide a means to understand the local
potential for a port to work with CE.

To create an wdepth understanding of the
local context when there is publicly available
data to draw from, involve knowledge
institutes to collate it and offer

methodological support.

To create an itdepth understanding of the
local context in cases where data is not
(publicly) available, use neutral thiggharties
under NDA to explore synergies in a safe
environment.

3. Encourage, assist, triggemd cocreate.

Go beyond providing information: actively
involve local stakeholders. @oeate
solutions with stakeholders within the port, as
well as communities arowd the port.

Ensure that the needs of key stakeholders are
addressed.

Gain information and trust, and generate
mutually beneficial business cases. Establish
working groups and joint projects, and work

"’
I

with solution providers in a collaborative
approach.

4. Many circular opportunities can be
captured within existing port business
models, provided the transported flow
contributes to circularity.

Developing such opportunities requires
strategic support and new skills such as
circular procurement, or market afysis
capabilities.

5. Other circular activities may necessitate
the expansion of existing business models
or a shift in the core activities of the port.

6. Establish good practice agreements,
include circularity requirements in tender
documents and contraaig, use fees and
rebates for good environmental
practices, and choose (longer) concession
times such that investment in CE is
stimulated and legally ensured.

7. Build (further) capacity with regards to
fiscal instruments and incentives

For circular procureent, valorisation of
waste and industrial symbiosis schemes.

8. Maintain good relationships with the
media
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Port users such as logistics and shipping
companies, but also industry based amd
around the port.

1. Actively partigbate in collaboration and
co-creation efforts.

Share information where possible.

2. Test new technology solutions for ports in
the early stage of development within
ports

Ports can provide space for piloting and
testing new technologies, as well as their
expertise.

Universities, research institutes, knowledge
experts. Actively participate in collaboration
and cacreation efforts.

1. Provide a means to understand the local
potential for a port to work with CE.

To create an wdepth urderstanding of the
local context and there is publicly available
data to draw from, knowledge institutes can
collate publicly available data, as well as
provide methodological support.
Alternatively, modelling approaches can be
applied.

2. Develop standards, indicators and
certification.

Develop standards for port circularity, or
expand existing standards with circularity
dimensions.

Local, municipal, regional, national and
international legislators and policy makers.

1. Encourageassist, triggerand cocreate.

Go beyond providing information: actively
involve individual ports and other local
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stakeholders and encourage networking
among ports.

2. Integral assessment and development of
policies, regulations and fiscal
instruments, test ad evaluate before
scaling interventions

Address barriers along the value chain, from
delivery to collection, and from storage to
valorisation.

Prevent
and ai rordy-productsc oi nst ead.

Seek alignment with o#r waste and
circularity poicies to prevent contradictions
and update outdated policies.

Test and evaluate new policies before scaling.

3. Reduce risks of sharing information for
companies

Design policies that do not penalise openness
from a legal and fis¢gerspective.

4. Design policies that allow for
experimentation and that offer sufficient
flexibility for local adaptation

5. Provide support for translating flexible
policies into local action

Provide knowledge and other resources to
capitalise on the proded flexibility.

6. Empower ports

Take away legal barriers for ports to develop
CE initiatives that stem from the ownership
structure.

7. Provide support for ports to find funding
8. Scope funding bids such that they are in
line with the circular economy needsf

ports.
For instance: how can t
port’ be val ori sed, or

loops a port can facilitate in circular markets.

9. Develop standards, indicators and

certification

Develop standards for port circularity, or
expand existig standard with circularity
dimensions
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6. Provide support for translating
technical and business knowledge to
policy makers

A network of ports, collaborating and sharing 7. Build (further) capacity with regards to
knowledge to further their CE approaches fiscal instruments and incentives

(formal or informally organisestbc).
For circular procurement, valorisation of

1. Disseminate a more rich understanding waste andndustrial symbiosis schemes.

of the potential of CE more widely

Gener at e and shar e i nsigh
The 3 themes can be used as a framingto practices’, in particular w
convey the broader relevance of CE to ports  align investment across stakeholders.
and to inspire with concrete examples. Included in this is also the question of
2. Provide a means to understand the local ownership of problems and solutions.
potential for a port to work with CE 8. Provide support for ports to find
funding

To generate a first picture afhere potential
lies, provide a simple and quick means to
perform a seHassessment for ports. This can
be based on idepth information from cases

to generate ‘port profprpgr jnstance: how c&Mm SKE SY

9. Support bid development such that
they are in line with the circular
economy needs of ports.

linked to port or terminal type and the 3 port’ be valorised, or ex|
themes. loops a port can facilitate in circular markets.
Clear lusiness cases 10. Share best practices

&b [EERITEYE, GRS, Wy, Curekis For technology and ecdesign practices in

Go beyond providing information: actively the areas of efficiency and circular economy.
involve individual ports and other local For assessing and communicating about CE
stakeholders and encourage networking projects

among ports. _ _ N _ R
Foractively engaging citizens in CE initiatives

4. Support both the industrial network as from CE initiatives both inside and outside o
well as individual nodes ports

Edablish relevant connections and link 11. Support ports in identifying relevant

problem owners with solution providers & new technologies and applications

create economies of scale that allow for viable Including  monitoring  of  new

business cases. technologies for increased efficiency

5. Provide support for translating flexible and circularity

policies into local action

Provide knowledge and support to capitalise
on flexibility in policies appropriately.
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When using this report, please ke#e following key limitations in mind. This report relies heavily
on a set of interviews conducted with port authibeis and port management bodies. As such, the
views of other port stakeholders may be underrepresented in this report. Further work can and
should be undertaken when circular initiatives are designed that involve or affect other port
stakeholders.

Furthermore, keep in mind that the interviewed ports were all based in Europe. As such, the
outcomes may pertain to specifics of the European congd cannot be said to apply to ports
elsewhere.

Also, the port ownership and management structure were identified as important boundary
conditions determining the potential for port authorities to develop circular initiatives. Further work
can be undertken to understand the scope of solutions available within these different contexts.

Moreover, it may provide valuable to involve the maritime industry, as many issues such as ship
waste and ocean plastics also affect this sector.
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