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T2.2.1- REPORT ON sTUDY VIS

A

M® aStiK2R2t 238 FT2NJ ARSYUATFesAyad yR aStSOGa

M®PmM 5STAYALINE DM A QU A2 aNdi

Various definitions have bee introduced and used over timeavithin multiple sectors, business
environments and contexts fatefininga certain pdicy or interventionto bel W6 S& G LINF OG A OSQ
review of such definitions enabled to assexsnmmon features and comep with the following widely

F OOSLIi SR RSTAYA U Aadglicy driintetventiid iihich haiNdeed implénteivted inadlife

setting and has demonstrated evidermfehigh effectiveness and efficiency, compared to other alternatives,

with regard to processes and outcomes, thus also presents increased likelihood to be successfully replicated
AY FTYy20KSNJ aSGiaAay3eo

For identfying a best practice andistinguishingit from an emerging, promising or leading one, certain
criteriaare often appliedocusing mainly on its impact and quality of evidencepkesented inFigurel, a

best practice isbeingcharacterizedoy: high effectiveness and efficiency, wide reach, full compliance with
existing standards and regulations at different levels, proven value considering implementation and
operation costs vis-vis quantified financialbenefits, long period of operation and increased levelf o
integration withthe relevant context.

A Effectiveness

Reach and
compliance
with standards
Fu]
Q
@ || Transferability
3
Emergin
Sustainability rg €
practice
Feasibility
Benefits  Processes Full Mature Value
identified defined documented proven

Quality of evidence

Figurel - Criteria for the best practice identification and assessment

The aforementioned principles were efficientlgdapted to the SUPAIR contexXbllowing a structured
methodological approacthe next stepentailed thedefinition of a set of criteriathat were used to assess
the selection ofO Y RA RI (1S WortS andidehtifyth®tivd pores ® be visited. The nine criteria
identified in totalare being presentedn Tablel below.
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72.2.1-REPORT ON sTUDY VISIEN

Criteria

Best practice principle

High effectiveness and
efficiency

Adaptation to the SUPAIR context
Demonstrated evidence of increased
port environmental and energy
performanceconsidering prt profile,
role, functionsand local conditions

Continuous improvement o
port environmental and
energy performance

Port hierarchyat European
Union EY level

Wide reach

A Diversity of implemented measures /
A Consensuseachedbetween port

A Wide recognitiorof improved

solutions
community stakeholders

performance(e.g. increased media
exposure, invitations to share
implementation experiences, offers to
provide guidance)

Coverge ofintervention
areasaddressed in SUPAIR

Stakeholder cooperation
andcongnsus building
(acceptabilitylevel)

Knowledge sharing
experiences

Compliance with
existing standards and
regulations

Compliance with port environmental
and energy standards (e.Bort
Environmental Review SysterRERS,
EceManagement and Audit Scheme
EMAS|nternational Organization for
Standardization ISO14001standard
ISO50001standard

Certification

Proven value

Comparison of implementation costs
with energy and environmental cost
savings

Positive et financial
benefits

Long period of
operation (maturity)

Time horizon for measures / solutiond A

implemented in the port areto
demonstrateactual and consistent
benefits

Minimum fiveyear period
of operation

Increased level of
integration with the
local context

Alignment with local and/or regiotha
planning instruments

Consideration ofocal
and/or regional planning
instrumentsin the
development of lowcarbon
action plans

TablelcW. Sa i

LINI Oniifidatos Qiterid2 NJi

Lodetia@dapt€d B the SUPAIR projeatontext
1.2W. Sai ARS

Eachof the aforementionedcriteria is describedin more detail below facilitating as anext step, the
shortlistingof four candidate ports based on an extended review of relevant informati@t was freely
availableonline. Forthis processthe criteria weredistinguished tgorimary (P) thosethat candidate ports
had to fulfilor otherwise they were excludedndsecondaryones(S that provided a higher priorityo the
ports that addess them Following the presentation of the selected criteria during t&poject meeting
and the provision of any necessary clarifications, an exaséd tool washen setup and sent to albroject
partners (PPsYor making the aforementioned distoion thus weighting the secondary criteria using-a 1
scale (How priority, Shigh priority) Figure2).
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T2.2.1- REPORT ON STUDY VIS¢

Criteria Selection
Primary Secondary

1. Continous improvement of port environmental and energy performan: 6. Positive net financial benefits

2. Port hierarchy / Category << || 7.Knowledge sharing experiences

3. Coverage of intervention areas 8. Stakeholder engagement and consensus building

4. Certification 9. Consideration of planning instruments in the development of action |

5. Minimum 5 years of operation

<
=
|

Brief Instruction:

For the selecte SECONDARYiteria the range of importance needs to be determined from 1 to 5, where 1 = unimportant & 5 = very imp
For all thePRIMARtriteria you selected please set the value to 0 as there is no need to determine their importance.

Value measurement
Criterion No 1 Criterion No 4 Criterion No 7
&o C1 2 3 a4 Cs ®0 C1 2 C3 oy L5 &o C1 2 r3 4 Cs
Criterion No 2 Criterion No 5 Criterion No 8
&0 1 2 3 4 5 ®0 C1 2 C3 Cq Cs &0 1 2 r3 4 Cs
Criterion No 3 Criterion No 6 Criterion No 9
o r1 C2 r3 4 Cs ®0 C1 C2 3 T4 Cs p C1 2 3 4 ®5

Figure2 ¢ Excel based tool for criteria categorization and weighting

An excelfile wasdistributed to theproject partnerscontaning a first classification afhe nine criteria into
the two categories(primary & secondary based on theviews of the leading partner of this activity,
CERTHIT. Following the incorporated instructionproject partrerswere then asked tgrovide feedback
and aweight (1-5) for each of the criteria they selected as secondditye results of thiprocess are being
depicted inTable2 below. It should be mentioned thator two criteria (i.e. stkeholder cooperation and
minimum 5 years of operationbhe views ofproject partnerswere equallydivided between the two
categoriesFor the final categorizatioaf these criteriathe views of the port authorities participating in the
project received agreater value tharnthat of the technical partners, since the study visits anainly
designed forthem in order to assist themn the successful development of themawn low-carbon action
plans.

Selection ofcriteria

Selectedas Selectedas Final
No. Criteria description primary-P secondary-S .

(outof 10)  (out of 10

1 Continuous improvement of environmental and energ 10 P

" performance

2. Porthierarchy at EU level 7 3 P

3.  Coverage of intervention areas addressed in SUPAIF 9 1 P

4.  Certification 9 1 P

. [C]
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T2.2.1- REPORT ON STUDY VISIA

5. Minimum fiveyear period of operation 5 5 S

6. Positive net financial benefits 2 8 S

7. Knowledge sharing experiences 0 10 S

8.  Stakeholder cooperation and consensus building 5 5 S
Consideration of local and/or regional plang

9. instruments in the development of lowarbon action 2 8 S
plans

Table2 ¢ Criteriacategorization into primary and secondary

According to their weighting, the secondary criteria were prioritiZeidre3). Using the excebased tool,

project partners weighted the secondary criteria on a scale of 1 to 5 considering their -adhledwith

regard to the development of their action plans. For the criteria listed as secondary but evaluated by some
partners as primary and thus not scored, a score of 5 was assumed so as to cater for the relative
importance provided. As depicted fRigure3, criteria 9 and 8 were evaluated as the most important
respectively with the remaining criteria receiving an equalscés aresulQl Y RARI 4GS wo6Sad LI
that meet the highly ranked criteria will receive a better ranking than the ones that meet secondary criteria
with a lower priority. The same procedure followed for the rest of the secondary critdr@thisend,

OF yYRARFIGS WwoSaid LINIOGAOSQ LERNIa GKFEG YSSG GKS KA
that meet criteria with a lower priority.

Weighiting of secondary criteria

W Weighting value M Priority value

50

4

35

30

25

0

15

10

45
5
cl <4
Criterion No5 Criterion Nob Criterion No7 Criterion Nog Criterion Nog
Minimum five-year period of operation Positive net financial benefits Knowledge sharing experiznces  |Stakeholder cooperation and consensus| Consideration of local and/or regional
building planning instruments in the

development of low-carbon action plang

Figure3 ¢ Weighting of secondary criteria
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T2.2.1- REPORT ON sTUDY VIS

1.2.1 Primary criteriadescription

Continuous improvement of port envonmental and energy performance

W. Sad LINI OGAOSQ OF YyRARI (S ,a Ndezand&daihdatisRmpR&Mehtyos ( NI
their environmental and energy performanceating in that way the progress towards port sustainability.

At European level, the EcoPorts network, fully integrated in the European Sea Ports Organization (ESPO)
since 2011, provides to its port members (94 in totgdpropriate tools to assess their armnmental and

energy performance, and compar#é with the European benchmark for identifying performance gaps and
areas for improvement. The EcoPorts network has created in this way a level playing field on port
environmental and energy performance, wigfarticipating ports expressing their commitment to share

their environmental data and experiences thus tgej in return a wide recognition of their continuous

efforts towards port sustainability. The founding principle of the EcoPorts netswark agort cooperation

and knowledge sharing on environmental and energy issues, proves therefore to be fully in line with the
scope of the study visits that are to be performed within the framework ofShEAlRroject, and to this

end it is proposedhat candidde ports to be selectedhust bemembers of the network.

Port hierarchy / category at EU level

In 1992, the European Commission introduced the FEm®pean Transport Network (TEHN wth the aim

to ensure the accessibility andonnectivity of all EU regns which features a dual layer structure,
comprisingof a comprehensive and a core network. As the mmitidal basic layer of the TEN the
comprehensive network includes components of all transport modes and their connecting points and
corresponding taffic information and management systems. The core network is a subset of the
comprehensive network, overlaying it to present the strategically most important nodes and links-6f TEN

With regard tosegoorts, based on a volume threshold as well as otbeteria that have been set, out of

the total 329 ports that comprise the comprehensive netwatR4 ports are being acknowledged as of
strategic importance and thus constitute the core port network. All five SUPAIR ports that are located in
three of the four EU Member States participating in the ADRION Programme (i.e. ltaly, Greece and
Slovenia) are part of the TENcore network, while the remaining two (ijgort of Durresin Albania and

port of Barin Montenegro)complywith all the prerequisite conditonsto be included in the core network
should thejoining process of those countries in the E£oncluded.

This strategic role and the combined separateimpact those ports can generate at Eldd local level
respectively is of great importance andeehrt to the SUPAIR contexthus, focuswill be placed orthe
TENT core network ports for selecting the twto be visited.

Certification

This criterion goes fully in line with th&forementioned continuous improvementor supporting the
improvementof their environmental and energy performance, almost all port members of the EcoPorts
network have seup appropriateand certifiedEnvironmentalManagement $stems(EMS)and processes.

The relevant standards includ¢€a) the Port Environmental Reviewsgm (PERS)b) the 1SO 14001
standard, and (c) the Eenl Y 3SYSy i FyR ! dzZRA G { OKISNISO (6209 G 0Lld2 NI
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pag.9/ 57 :ADRION .o:c.,::;;

SUPAIR



72.2.1-REPORT ON sTUDY VISIIY I

havebeen certified withany of the aforementionedgtandardswhile portswith more than one certificate
will have a higheranking on the preference list

Coverage of théntervention areas addressed in thBUPAIRJZ NI a Q | Ol A2y LI} | ya

The intervention areas where the seve®UPAIR ports wille focusng for developing their lowcarbon
action plansare beingefficiently synhesized and summarized in the followitaple (Table3). Candidate
Wo §ANG OGAOSQ LR NI & targeted aciohs@bBaddresdidfy BostDr/elied Rore (if possible)
of these areas will receive a higher preference dutivgshortlisting and ranking process.

Intervention areas SUPAIRPorts

Environmental and energy managemenneasuringand 6 ports
monitoring
A Setup of environmental and energy management plans Trieste, Piraeus,Thessaloniki
A Pollution measurement (air efigsions, noise, water quality) Piraeus Koper
A Enlighenment of port area Venice Bar
Infrastructure and equipment modernization 4 ports
A Modernization of terminal infrastructure and equipment Bar, Durres
A Onshore power installation Trieste, Bar
Landsiek access and connectivity 3 ports
A Traffic management Venice Thessaloniki
A Improved connection with poricity Durres

Table3 - Intervention areas of SUPAIRI2 NIi &c&boh &tion plans

1.2.2 Secondary criterialescription

Knowledgesharing experiences

TheWest practic€portsin order to be selected and to be able to offer a good study visit experience for the
participantswill need to demonstrate specific characteristics such as. Specifitelyshould demonstrate

the ability b shareknowledgeand experienceegarding the initiativeghat they have undertaken for
improving their environmental and energy performanasile alsobeing ableto provide details, critical
issues, problemghey might haveencountered, solutions givennd lessons learntThe demonstration of
such efforts is also of significant importafor building a sustainable business profile that largely shapes
O2YLISOUAGAGSySaa Ay G2RI@&Qa o0 dzicanyinBdusigrovh/ #dd fidief YSy U =
developnent.

The sharingof relevantinformation online €.g. sustainabilityreports, new projects planned, etgor via
mediaincluding social ones, as well as fheticipation intargetedseminars, public evennddiscussions
collaborative researclprojectsetc. are of realadded value and can assist interestielowersto learn as
much as possible from a best practice casd exploit a study visit to the best possible extéareover, a
more structure approachthat some ports have undertaken, such #s establishment oftraining
organizationscentres (i.e. EscolaEuropea at Port of Barcelonag particularly appropriatéor facilitating a
wider knowledge sharing and the development of capacity building activities.

pag. Interreg H
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T2.2.1- REPORT ON sTUDY VISV

Consideration of planning instruments the development of the action plans

In several cases within the European context, and especially in the Mediterranean region, ports have been
developed in very close proximitgp urban regions. A& result an intricate relationship exists between

ports and citiessince the respective impactannotbe confined at each end buather affect each other.
Therefore port authorities (and respectively local authorities at the other ewnttien setting their green

policy and devising theirsustainability planning, should carefully consider any relevant planning
instruments established at the local or regional level (e.g. SUMPs, SULPs, etc.) since the effective alignment
of the two can generate a substantial combined imptts significantlyexceedingthe individual impact

that isolated planning can generatevhich in several cases can be considerably fragmented by
contradictory measures. To this end, the effective communication and careful consideration of planning
instruments at both ends was considered asrapartant criterionfor the port authorities to participate in

0KS &addzRe @AraAirida LINBaSyildAy3a Iy AYyONBlIaSR AyiGaSNBa
LIN} OGAOSQ LI NIa KI @Suchsffitieift @@riuRicaffod danes.( F 6t A A KAy 3

Postive net financial benefit

Ports development depends @ the demandbupply principle with core objectiveeing the financial
revenuesbut also thesocialvalue generatedrom port activities. However ports nowadays given also

their rapid growth,generae substantial environmental impacts which they need to efficiently taakle

orderi 2 &adzadl Ay GKSANI RS@St2LIVSyid | yR OZiNetdfrié, foitsh ISy S
are facing the challengef striking an optimurrbalance between socioecontc benefits ancad 3 NB Sy S NE
development of their activitiesTo this end, given each port characteristics and targets that have been set,
AGQa 2F dzivy2ad AYLRNIFYyOS GKIFG LB2NIa aSftSOG I LILINE
environmeral benefits that ensure reasonable returns of investments so that the aforementioned balance

can be properly sustained. Access to such data is often unavailable publicly so the payback period was
mostly taken into consideration with regard to certain IN®¥Sy G A2y | NBlF & | RRNB&aaSR
action plans.

Stakeholder cooperation and consensus building (acceptability level)

Besides local authorities mdohed above in respect to the alignment with thejplanning instruments,

there are several otheport community stakeholders undertaking an important role in improving port
environmental and energy performance. To this ealdin order to successfully achieve the targets set in
greenport policies stakeholder cooperation and consensus buildingvpsoto be an importanprerequisite

that can ensure the successful implementation and operation of commonly agreed actions generating
substantial benefits for a variety of different stakeholders. Therefore, it is important for the SUPAIR
partners participd Ay 3 Ay (GKS aiddzRé @Grarda G2 €SFENYy Fo2dzi GF
followed for ensuring extended stakeholder participation, community engagement and consensus building
regarding the sustainability measures that have been impleeent

Minimum five-year period of operation

In orderfor a measure/solution taeveal its true impact that will retain an acceptable level of consistency
over time, a certain period of time is required following its pilot and -$oHdle testing. The
measues/solutions under investigatiorshould demonstratehe expectedresultswhen a certain level of
maturity has been reachedwithin which problems and inconsistences have been recognised and tackled

pag. interreg H
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T2.2.1- REPORT ON STUDY VIS¢

properlyand more realistitong termtargets can be sefA period of 5 years of operations is being generally
regarded as sufficient for a certain measure/solution reaching the aforementioned maturity level.

1.3 Shortlisting ancbrief overview of F A y I £  F 2 dzNJcaHdid&td gortsLINI OG A OS Q

For shortlistinghe OF Y RARF S WwW6S&ad LINF OGAOSQ LER2NIA& | ONR&aa f
applied first. When combining criterion 1 (EcoPorts netwer84 ports) with criterion 2 (TEN core

network ports¢ 104 ports) and certification (at least one certifie), a final list of36 candidateWo S a
LINI O port© & be generatedTable 4). The latter were then reviewed in more detail (public
information) for identifying which intervention areas they have addressed over the pasgwiag down

the list to 10candidate best practice ports as depicted in the following table.

[mynf O2NS LBNIA Environmental and energy management, measuing, monitoring| Modermization of inrasuciure and equipment | Landsideaccessandconnecn'vity| . "
No , . ~— — , ———— - ~— Environmental certfcate

Country|Canidate pors Management plans and systeﬂrﬁol\mmn measuremerhhghtmg systen{sGreen Upgrade of temningl infiastructure & equwpmdm}PS istalato Managemedﬂ?on-cm/ Comecton}
1] DK [Copenhagen X X X IS0
2| DE |Bremen-Bremerhaven X X X X PERS
3| DE |Wihemshaven X X X X PERS
4| EST [Tallm X X X X IS0
5[ IRL |Cork X X X X 150
6{ IRL [Dublin X X X X PERS & 150
7| IRL {Limerick / Shannon X X PERS
8] GR [lgoumenisa X X X PERS, IS0 & EMAS
9| ESP [ACouna X X X EMAS
10| ESP [Algeciias X X PERS & 150
11| ESP [Barcelona X X X X PERS, 150 & EMAS
12| ESP [Caragena X PERS, 150 & EMAS
13| ESP Huelva X X X PERS
14| ESP |Valencia X X 150 & EMAS
15| FR (Calais X X X X X PERS
16| FR [Dunkeroue X X PERS
17| R |LeHawe X X PERS
18] FR [Nantes Saint-Nazaire X X PERS 150
19 FR [Rouen X X 150
20| CRO Rigka X X X X IS0
A T |Genova X X X IS0
2| LAT Riga X X X IS0
8| LT [Kaipeda X X X IS0
2] N [Moerdik X X PERS
5| N [Roerdam X X X X X X X PERS
2| PT [Sines X IS0
27| RO [Constanta X X X IS0
8| A |Helsink X X 150
) H [Tuk X X IS0
30| SE [Goteborg X X X X X IS0
3 SE [Vamo X X X 150
32| SE [Stockholm X X X 150
33| SE [Trellehorg X X X X IS0
U UK [Felixstone X X X X 10
3| UK [Hamich X X X IS0
36| UK [London X X 150

Table4 - Thirty six (36) potential study visit port and their coverability level
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T2.2.1- REPORT ON sTUDY VISV

The selection of the final 4 (2 main and 2 alternativesWo S&a i LN} OGAOSQ LER2NI& 200
of the above described primary criteriavestigation(if a port does not fulfil themit is automatically

excluded from the research) anihe level of coverability of the secondary criterim each ofthe 10
candidateWo Sad LINFY OGAOSQ LERNIaod

After an extended overview of the 10 candidate porisdging by therelevant priority values of the
secondary criterigprovided by theproject partnersselecton and weighting procedurehe portsthat meet

the hichly ranked criterigpresent greater potential to become study visit porather thanthe ones that

meet criteria with a lowerpriority, thus, identifying the finalfour $¥6 Sa G LINF OG A OSQ LJ2 NIi 3
potentialto bevisited

1.3.1 Potential sudy visits ports

From the potential thirty siyorts investigated, thefour ports with the highest potentialsiere included in
this assessment with the aim to decide whitko will eventually be the taidy visit ports. Theports

presenting thehighest potentids, to the SUPAIRrogram context, can be seen in green coldmError!

Reference source not found.These ports are Port of Rotterdam, Port of Bésna and Port of
Gothenburg Additionally, the sevefollow up pots with high potential to beomestudyvisits ports can be
seen in the sam&able (Table4 ), in orange.

1.3.2Port of Rotterdam

Fomi KS &aK2NIfAadAy3da 2F (KS OfRbtkiddniwas Sonsitier&datal beheINI O G A
port with the highest potential for a study visit. Port of Rotterdam owns environmental certification (PERS),

it is a core TEN port as well as a member of the EcoPorts society. In the intervention areas related to the
SUPAIR context, the Port of Ratlam presents increased environmental and energy performamadure
Y2YAG2NAY3d d2adGdSYZ Y2RSNYATFGA2Yy 2F GKS YIFIOKAYySNE
Ayaagrttlraazy Fa ¢Sttt Fa 2yS 2F GKS peodz@intinebdal o0 S a i
connectivity between the port and the city.

Port of Rotterdam provides high range of knowledgel experiences to behared througha variety of
promoting actions (e.g. ST@ternational, World Port Days, etcijwvolving actively sategic partners from

local level (e.g. Municipality of Rotterdam) in the sustainable development strategy of the port (Port Vision
2030) thus creating favourable conditions for the secure and stable growth not only for the port but for the

city as well. Aditionally, Port of Rotterdam attracts and facilitates local and international companies
related to maritime activities (e.g. BP, ExxonMobil etstdengtheningthe engagement of international
companies with the port and its sustainable development. Thgeliits of the implementedow-carbon

strategy Port of Rotterdam has chosen to follow, creates an actual and consistent benefit for the port
(increased revenues +4.6% in 2017) as well as for the local community (the port employs 1,100 people).

Although, the Port of Rotterdam was selected as the first study visit port, it could not thesSUPAIR
project partners due to increased demand in that season.

1.3.3Port of Barcelona

Port of Barcelona has been selected as the second study visidperto its hitn level of environmental
activity. Port of Barcelona was considered due to being fully certified from an environmental and quality
perspective since it has already obtained EMAS, ISO and PERS certificates. It is a-ToperTBNd a
member of the EcoPts society. It has presented increased development and investment intentions in the
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intervention areas related to the SUPAIR context. Specifically, it was shortlisted due to the promotion and
usage of alternative fuelsharp reduction of COemission a well as its shift towards a more sustainable
transport system (using Short Sea Shipi@§Sand rail combination), making it capable to share useful
knowK2 ¢ | YR SELISNASYyOSa sAGK GKS O2yazNIliAadzyQa t 2N
The Port of Barcelona has an incredié@owledge sharing activity, not only with the sharing of information
publically (e.g social mediawebsite etc) and the organization of targeted even{s.g boat tours) but
mainlythrough theofficial establishment of Escola Européatermodaltransport; a mean for training and
experience sharing.

The Port of Barcelona and the city of Barcelona inteaact cooperatén a daily basis. Leisure and business

areas (e.g. Port Vell) located in the Port of Barcelona premises to benefit (economicallycaily)sthe

local community, building a stable consensus between the port activities and the citizens. Moreover, Port

of Barcelona share multiple cooperative projects (e.g. wastewater treatment, Carbon Neutral Port) with the

city of Barcelona, increasing KS f S@Sf 2F AydSaNIGA2Yy 2F GKS LR
O2YYdzyAilieQad t2NI 2F . I NOSt 2y aidl 1SK2ft RSNAQ LJ N
strengthenedby the direct involvement of a high caliber player of the maritime &tdu(e.g. Hutschison

BEST) in the operational activities of the port. The establishment of such partnerships also attracts high
investments in the port (e.g. serautomated terminals, cruise terminals etc.) thus generating financial and
social benefits fothe port and the city as well.

Port of Barcelona shows positive financial benefits with +7% increase in the total net turnover in 2017,
ASNIAY3 ySINIe o YAftEtAZ2Y ¢9! 3 NBLNBaSyldAy3d | boHOD
it hasset a highly optimistic target to become a Carbon Neutral port by ZIR25

Port of Barcelona was visited by project representatives dhl8cember 2018. Further details regarding

the visit are provided in later sections of the report.

1.3.4Port of Gahenburg

Port of Gothenburg was considered as the first alternative study visit port based on the criteria selection
from the consortium partners. Same as all the previously selected ports, it is a member of the EcoPorts
society, a core TEN port as welbs it holds ISO certification. Focusing in the intervention areas identified
by the SUPAIR context, it presents increased development mainly in the area of sustainable intermodal
transportation (ship to rail), alternative fuefwomotion and usages wellas in the environmental and
biodiversity conservation.

The Port of Gothenburg presents a highly extroverted profile regarding not only the sustainable
development of the port but pofrtity activities as well. It is highly active in the media (includingjas),

willing to host any interested entities (e.g. guided boat trips, schools, SUPAIR representatives etc.) and
shareusefulknowledge and information regarding the operation, development and the future vision of the
port. Port of Gothenburg is a parff ¢he city of Gothenburghat develops, maintains and promotes the

port in its entiretyhence ensuring close collaboration and the simultaneously development both of the port
and the city.From 2015 Gothenburg Port Authoritys a climateneutral company 1 investingheavily on
renewable energy andther environmentd measures such asolar panels, biogas and district heating
which pushed theemissionsto be reduced to a minimumAt the same time, Port of Gothenburg is
constantly growing whileuting 2018 containerandrail traffic showed an increasing trend

There is also increased level of maturity in specific operations and systems at Port of Gothenburg, related

G2 GKS {!t! Lw -AORRWIASETIQ oiSSIGKdy 24 (P2X8R dzd S Fhg the\Pproes a S| NI
W322R SEFYLXSQ 2F SELSNASYOS YR (y26K2g Ay (GKAA
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Port of Gothenburg was at first an alternative study visit port, but due to inability of Port of Rotterdam to
host the project consortium it was selected as a netindy visit port. The consortium visited Gothenburg,
Sweden on 28 November 2018. A detailed summary of the study visit at Port of Gothenburg is presented
in the next chapter of the report.

1.3.5Port of BremenBremerhaven

Port of BremerBremerhavenwasselected to be the finatandidatestudy visit port based on the criteria
selection from the consortium. BremegBremerhaven had already obtained a PERS certification, it is a
member of EcoPorts society and a core IlEbort. Regarding the interventioneas of the SUPAIR project,

it presents an active environmental profile focusing on biodiversity conservation (flora and fauna),
SYGANRYYSyYy(lt FTNASYRt& GNIyYyaLRNIFGAZ2Y O6AYyELFYyR &AKA
port (e.g.dredging).

Port of BremenBremerhavenhas an active participation in the media and shares information publicly
regarding its environmental performancd8remen ports efficiently communicate and interagth the local

and international stakeholders in a number ofoperation networks both on national and international
scale. At a national level, partnerships are mainly related to the environmental measures (e.g. ecologic
compensation) and exist in close collaboration with various natural and environment protection
associations (e.g. Wissenschaftliche Beratung for Naturschutz and LandschaftsptaWBigL). To that

end, the environment experts of the port maintain close communication with partners in local and
international level for the evaluation of the impact on taevironment and the development plans that the

port may have. In a global level, Port BfemenBremerhavenis a part, among others, of associations
dealing with environmental and climate issues (e.g. PIANC). In that way the port establishes strategic
cooperation which raises mutual trust with the local and international community.

From an environmental perspective, tiRort of BremenBremehavenshowed massive reduction in their
emission cutting efforts (70% since 2011), due to a structured stratefyinvolves a variety of different
initiatives, but mainly due to the consequent purchase of renewable electricity. This demonstrates
evidence that the port was highly capable to efficiently covering the intervention areas identified by the
SUPAIR project.

Following an environmental friendly stratediort of BremerBremerhaverbusiness is flourishing and that
is depicted in thencrease traffic at the port.

2. Summary of study visit to the Port of Gothenburg

Port of Gothenburgvasselected by the PPs of SURAoroject, as one of the two best practice ports in EU

as previously describedVithin the context ofActivity T2.2¢ & (G dzRe @A aAida G2 oSad |
included in the Second Technical Work Package WEBA&ruing knowledge and sharing resuttapacity

0dzA f RAyYy 3 | ¥y R .CERAHdwhG is theSdaded/oh tiyisThétivity, coordinated and organized the visit

G2 GKS t2NI 2F D20KSyodzNE FF3GSNJ 3SGaGAy3a Ay (2dz0K
Mr. Edvard Molitor who ist8 L2 NI Q& { SYyA2NJ 9y @BANRYYSyidlf alyl3s
visited the Port of Gothenburg on th@€8" of November2018in order to gain knowledge about the
solutions adopted by the hosting port authorityr the one day visit that took placegpresentatives of port
authorities had the opportunity to take a boat tour inside the premises of Port of Gothenburg, learn about

the sustainability strateggnd environmental initiativedeveloped and implemented on the port, as well as
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gain useful knovedge of the problems, obstacles and available solutions that would potentially occur
during the organization, development and implementation of their own respective action plans.

2.1 Organization, agenda and brief description of activities

In the first sudy visit 5 PPsparticipated (4 port authorities and a technical partjerA total of 10
representatives from different project partners participated:

Port of Piraeus (GRMr. Dimitris Spyrou and Ms. Chrysanthi Kontogiorgi

Port of Thessaloniki (GRWr. Panagiotis Theodosiou

Port of Koper (Sa NX» w20 SNIi2 wAOKGSNI YR aNW» . 2002y ¢t
Port of Venice (IT)Mr. Andrea Bucella, Ms. Federica Bariso Ms. Marina Minardi

CERTH / HIT (GRJIr. Nikos Anastasiadis and Mr. Alkiviadis Tromaras

= =4 =4 =4 =

Figure4 - SUPAIR project partners and study visit participants at Port of Gothenburg
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Figure5 - Host Edvard MolitorSenior Environmental Manager

Table5 presents thestudyvisit agenda.

TIME PLACE ACTIVITY

9:45-10:00 Emigrantvagen 2B, Amerikaskjulet buildinc Meeting at port premises

10:00- 11:30 Emigrantvagen 2B, Amerikaskjulet buildin¢ Presentation othe Port of
Gothenburg with emphasis on
sustainability wok

11:30-13:00 Port of Gothenburg premises Boat tour of the port with
lunch provided onboard

13:00- 14:30 Port of Gothenburg premises Presentation of Harbour
Masters Office and visit to Pol
Control (TBC)

14:30- 15:00 Emigrantvagen 2B, Amerikaskgubuilding  Remaining questions and
closing

Table5 ¢ Port of Gothenburg agenda

As the agenda indicates the study visit consisted of 3 parts:
1. Anintroductorypresentation of the Port of Gothenburg with emphasissustainable deslopment
and ecology initiatives byir. Edvard Molitor Senior Environmental Manager
2. Boat tour around the Port premises by Mr. Edvard Mol@nior Environmental Manager
3. Presentation about the Sea Traffic Management Syst8ifiV)at the port and visit tal KS t 2 NIi Q
Control Center by MrErik Waller Deputy Harbor Mastand Mrs. Cajsa Jersler Fransshlaritime
Sustainability Coordinator
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Figur6 - Tour Boat Vessel
The visit begun withhe host Mr. Edvard Molitogiving a brief presentation regarding thePort of
Gothenburg and the sustainability initiatives and projects that have been implementiioare ongoing.

The presentation began with an introduction on general information about the host portaanaellthe

city of Gahenburg The Port of Gothenburg since the beginning of its activities in 1620, has established
direct routes to China for exporting mainly raw materials (steel, paper etc.) and importing electronics and
products that can be refined. Nowadays, the PorGaithenburg consists of 5 terminals car, energy, cruise,
container and RdRo. The portwhich is considered to be the largest in Scandinavia and the main freight
hub for the region, serves on annual basis various commaodities:

644.000 TEU of containers (8000 containers a year)

40.8 million tons of freight

300.000 cars handled pgear

346.000 TEU of rail volumes

23.5 million tons of energy products handled per year

1.7 million passengers served per year

65 ReRo departures every week (590.000 per year

70 trains per day and 100 ship calls per week

40-80 cruise ship calls (every other year demand goes up)

=4 =4 -8 -8 -8 _9_9a_-9_-2

Due to itsconstant developmentand volumes that are currently being handled, the port has faced
increased pollutioncompared to what used to be hdledin 1620.The environmental issugespeciallyin

the latest yearshave grown rapidly thus meeting a balance between the port activities and the local
residerts, humanor wildlife and faunawas of paramount importancé. f (1 K2 dz3 KX (i K&nthel2 NIi Q&
global market is not significant, especially in terms of container traffic, their environmental and
sustainabilityinitiatives have established the port in the top 3 position for such issues.

In 2017 the Port of Gothenburg experienced masdaieou strikes, causing the port to become unable to
serve incoming ship traffic and container volumes to drop drastically. Hence, containsroglifators
turned to the nearby ports in the surrounding area to cover their needs. However, the competitor jbrts d
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not have the same capacity, to handle such large volumes of containers, as the Port of Gotlteoburg
establishinghe strong position that the port has in the Scandinavian Peninsula.

A presentation was given regarding the overview of current operatiand provided details for the
ownership of each terminal. Amongst the five terminals, the energy terminal seems to be of the most
significant importance. Specifically, three out of five refineries located in Sweden are located within the
Port of GothenbutB Q&4 LINBYAaSad ¢KSNBTF2NBX G(GKS SySNHe& (SN
development of the port but the city as well. Another interesting point was regarding the transportation of
goods. Fifty percent of the container goods are transferred viantes the presenter indicated which

mainly operated by Rail Port Scandinavia. Specifically, the Port of Gothenburg is trying to shift container
traffic from road to a combination of ship and train transportation. The goods are moved by train, to inland
terminals, located 30 to 100 km away from the pprémises thatwork aslogistics warehouses close to the

port area

Figure? - Port of Gothenburg Energy terminal

The presentation proceeded with the ongoing projetttat were dedgned and implemented by the port
(creation of a new queue and 5 logistics parks etc.), the strong connection and collaboration of the city and
the port (22.000 jobs provided by the port through 320 different companies) and the development of the
LJ2 NJigoiag s@sthinability strategy. f § K2 dzZA KX GKS LERNIQa LRaAGA2Yy 2y
especially in terms of container traffic, their environmental and sustainability initstha/e established

the port onthe top 3 position for suchisss.Ly | RRAGA2Yy S GKS t2NIQa RS@St
carried out with sustainability in mind, taking into account the surrounding habitats and keeping a low
carbon footprint as low as possible in order to maintain their position at an internatlemal. Within this

context a number of green development and sustainability initiatives have been carried out.

Management of dredged materiak past practice of the Port was to dispose dredged material in a specific
area. A project has been created weahe material will be contained with clay and other materials and will

be used to create small islands for bird habitats. A study was carried out in order to identify potential areas
of how far from the shore these small islands would have to be placeddir to create the best natural
environment for the birds. The decision of the installation location was largely based on potential dangers
for the birds and their nests such as the local fox population and how far they can swim in the water. The
researchconcluded that the appropriate distance to place these islands was more than 15 meters from the
shoresincel0 to 12 meters is the longest distance a fox can swim.

Biodiversity issuesAnother biodiversity initiative was about woodpeckers and soft ssdkeated in a
logistics warehouse baiibrea. The Port needed to create more deadwoods for the woodpeckers to peck
on, while the snakes had to be malene by one to a safe location where they could live. Additional
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examples were given regarding the crieat of a Salamander hotel, a lobster house and eel grass
transplant.

The last example of the eel grass transplant was the toughest to cope with. The eel grass is considered to
be important for biodiversity reasons and covers an area of 1.7 hectareseapdlt, which had to be

moved to another location in order to compensate for the damage done by the development planned on

the area. Divers where hired in order to transplant the eel grass in a specific area where the conditions for
the growth of the plantre appropriate (right temperature and lighting etc.). Currently, tests are conducted

AY 2NRSNJ G2 FAYR GKAA GalLISOALFtE FNBF G2 GNIyaLdty

For these types of projects the port uses project based teams while certain probégpuse the help of

local institutions (universities, research centers, the municipality of Gothenburg, etc.) and stakehAlders.
interesting example was also given where sometimes environmental compensation measures are not
always as beneficial. The cagas about a group of toads in MatniNorway) that lived in a specific area in

the port premises. Environmental permits of that area demanded to surround the toads with a fence and
NEAGNROG GKS IINBI a2 y2i0 (2 Ay lSBddIoskedSike@n itdkistrial KS
waste yard, with piles of old tires, which created visual nuisance but the toads lived there so no
intervention could be done. Instead a new location should have been chosen to move the local species.

Furthermore, the examp of habitat banks as done in America was discussed which the best case was not
necessarily. Habitat banks work in the same manner as normal banks. A fee is paid for the damage you
create. Thus, the compensation solely depends on the budget each poeg®asd not to the actual harm

done to the environment. Compensation projects can be carried out by the polluter/developer in another
area or even country. Thus, the compensation measures should be implemented in the local area really
close to the damagedrea so to be realistic.

Emissions Reducing & emissionsis of great importance at the Port of Gothenbur@ne of the main
problems isships that use high sulfur content fuel. For this reason the port developed a monitoring system
which measures GCand SQ while also using meteorologicaind Gographicinformation System (GIS)

datato accurately identify the location of where the gases are emitted from thing indicate shipghat

are emitting above the permitted limited ¢ KS & ay A T S NbtinuBSIWdraWwifig a# froilad 0 &
pipe located in the Alvsborgs Nya Fatandl G G KS LJ2 NHig@&8). SK S Nd F OB F DS NE 4 &
only capture 30% of the incoming ships at the port but it vé@k a speeding camer&he Por Authority

does not charge the ship owners but provides the data to the traffic authority who then undertakes the
task to resolve the matter accordinglyhe fact that there is a system which monitors the emission pushes
ship operators to comply with theet limits. Furthermore, thePort of Gothenburgrovides initiatives by

giving a 10% discount for port charggike a bonusnalus systemto low emitters An examplavas given

where a ship claimedo use low sulfur contentfuel whilethe & & y A ¥ T S iNdicated &herabeli Tais

resulted to the ship lowering its emissions the next day. In addition the port does not have any issues with
PM10 due to the absence of dry bulk cargo.
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Figure8 - Monitoring system at Alvsborgs Nya Fort isladéort of Gothenburg sniffer location

GDNB Sy ¢ ¥ dzShe Parydd Sofhérb@dag adopted the use of Environmental Ship indexes.
Specifically, financial benefits derive from the compliance to the indexes. The Port of Gothenburg offers a
10 % discount in the port tariff for vessels with:

1 more than 30 points ifcnvironmental Shiptex
1 more than 4 stars in Clean Shipping Index

A 20 % discount is given to vessels that use Liquefied Natural Gas (LNG) as a fuel. In total 37% of all port
calls received a discount in 2017. Port Authority visitors were interetieldarn about the type and

amount of ships that use LNG as a fuel. Only 8 ships (mainly tankers and 1 cruise ship) rra cE3b

in 2017 at the port. The uses of scrubbers as well as the refueling ways for ships that used LNG as a fuel
were also a matter of discussion. The pads not awareof how many ships used scrubbers either open or
closed loop. Hence, the Port of Gothenburg offers three possible LNG refueling possibilities: ship to ship
refueling, bunkering with truck from the landside or pipeline system (with availabiasiructure). Port of

Venice was highly interested in the bunkering of LNG and asked for further communication with Port of
Gothenburg. According to the discussions about the use of LNG it was stated that in the future its usage will
change. The port hastated that in the near futurancentives forLNG will be withdrawn andvill be
replaced by those fokiquefied Bio Gas (LBG) instead. Although, the port does not have an LNG terminal it
believes that regulatiomare of great importance to create momentuim the industry to start using LNG.

Thus, if the regulations for LNG or LBG ethist ships will follow naturally.

Electrification¢ KS € I &0 LI NI 2F GKS LINBaSyiaraArAzy F20dzaSR
port is to use Osshore PowerSupply (OPS) as a battery system at start, then move to connecting the
auxiliary engine with it and eventually go fully electric. OPS initiated in 2000 as a test/project phase at the
port, which eventually included also in the permits. The current sitmais that 35% of all port calls can
connect to OPS, offering tax free electricity. The final point of the presentation was that all core ports in the
TENT shall offer OPS from 2025. A study was carried out by the port to identify the benefits of uSing OP
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taking in consideration the amount and types of ship that berth at the port every year, the infrastructure
required and the cost of GGsavings in each case compared to using conventional fuels. The study
concluded that the cost of OPS outweighed th@iemnmental benefits. Regardlegbe port is pursuing the

use of this technology for environmental reasons.

Figure9 - Coldironing facility at the Port of Gothenburg

Another electrification initiative also existed in the pavhere the Port Authority has purchased electric
vehicles and installed charging points for both their oxehicles andheir employees.

Figurel0- Charging point for electric vehicles

The rest of the presentatiotook placeonboard a boatwhere the consortium participantsvere given a
tour of the LJ2 NflveQté@rminals anchad the chance t@xperiene in firsthand the previously described
projects and developments. A proactive conversation with the fabsd took placeThe boattour lasted
almost an hour. Pictures from the boat tour can be seen below.
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