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1. Introduction and objective of the study

The presentntermediate Report represents DeliverabRof the Study for the development and
implementation of the Flagship Project «Green and Smart Ports».

On 10 June 2020, following the meeting of the EUSAIRGIng Board on the European Strategy
for the Adriatic lonian Region in the 202027 programming period, the list of EUSAIR Flagships
that can be supported by funding from European programming under the structural funds of the
European Structural and lastments Fundsnd the Instrument for the Pré\ccession Assistance
(IPA) preaccession fundvas defined The list includes the initiative called "The Adridtaian
Multimodal Corridors" through which the Flagship Proj&adriatic-lonian Green/Smart Port Hub
Concept"is supported aimed at establishing an integrated and interconnected port network from
Greece to Italy that crosses all EUSAIR countries including all ports belonging to the core and global
network of TENI Corridors involved capable of promoting sustainable development in line with the
decarbonization objectives at European level with the @rBeal and the policies promoted by the
development of TEN networks.

The presenstudyhas the ultimate objective upporting the Managing Authorities of European
Programmes (mainstream and ET@)improving ther effectiveness inembeddingthe above
mentioned flagshipby building a knowledge base on the status and outlook of initiatives in the
FASETR 2F d3INBSYyE¢ YR daYFNIéE LINR2SOGA Ay LI2NI

H® LRSYGAFAOFIGAZ2Y 2F GKSYS& G6AGKAY

{ Ay O0S (KS &DNBSY«k{ Ydd Ndiinitionhdfingolvés efy@ifdraint isduas (ffom 6 NP
Onshore Power Supply systems to the circular economy, to the digitalization of ports with the
common goal of ferrying maritime transport and the infrastructures connected to it, ports in the

first place, towards a "zero emissions" system), a first step towards the ultimate objective is to give

a more detailed definition of the themes that can be included in the concept and will therefore be

the object ofthe various phases of the study.

Tothisend,t8§ ALISOAFAO aiUNFXGS3IAO 202SO0GAGBSA 2dzift Ay S
FYR {YI NI az2oAfAade {GNrXraGS3e o06K2aS 202S00A@PSa
same name) as concerns the maritime field are considered.

8

o ptS [0Systematica



In 2021, the Etland the Transport Communithave settled their vision for the transport system of
0KS FdzidzNBE yR GKS | O0A 2y Sustaihaffle an@ Sniare Mdbigty © ¢
Strateg | NBE & (0 NHzOGdzZNBR | NRPdzyR GKNBS 1Se& 2062S00AC

1 Sustainable Mobility zereemission mobility by making all transport modes more
sustainable, ensuring wide availability of the most sustainable options and giving users
incentives to make sustainable choices;

1 Smart mobility. supporting digitalization and automation to achieve seas)esafe and
efficient connectivity;

1 Resilient mobility create a Single European Transport Area that is affordable and accessible
for all citizens and businesses and resilient against possible crises and future challenges.

These objectives supporttieA Y G2 RSE AGSNI I r> NBRAZOGAZ2Y AY
2050. This vision includes 10 flagship areas with an action plan that will help to reach the objective.

1 Sustainable mobility challenges
o Flagship XBoosting uptake of zere@mission vaicles, renewable & lowearbon fuels
and related infrastructure
Flagship 2 Qreating zereemission airports and ports
Flagship 3 Making interurban and urban mobility healthier and more sustainable
Flagship 4 Greening freight transport
o Flagship 5 Pricing carbon and providing better incentives for users
1 Smart mobility challenges
o Flagship 6 Making connected and automated multimodal mobility a reality
o Flagship 7Innovation, data and Al for smart mobility
1 Resilient mobility challenges
o Flagship & Working towards the single market
o Flagship 9 Making mobility fair and just for all
o Flagship 10 Ehhancing transport safety and security

o O O

The themes directly concerning maritime poitgluded in the Strateghiave been considered as
the main reference to define the list of themes relevant for the present Study. Moredwetistg

presented in the following bog Is integrated with more detailed sulinemes defined on the basis
of a preliminary analysis of inatives currently being developed by Port Authorities in the region.

19 dzNRB LIS y / Sustiidableiahd2Syhart Mobility Strateggutting European transport on track for the
T dzii d@RIR020) 789 final
2Transport CommunitydSTRATEGY FEOBSTAINABLE AND SMART MOBILITY IN THE WESTERBSI BADKANGS
Community Treaty Permanent Secretarggbtaff Working Document, July 2021
9
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LIST OF THEMES INCLUDEDHEY REENSMARTPORE CONCEPT

| sepe e

1 Improvement of the energy efficiency aretiuction of emissions of vessélscluding:
0 Deployment of Liquid Natural Gas (LNG) fuelled vessels
IMPROVING 0 Test and deployment of full electric vessels and tugs
91 Creation of a comprehensive network of recharging and refuelling infrastructareding:
SUSTAINABILITY . e
0 Construcion of LNG depots and facilities
MARITIME/ESSEL! )
RTINS 0 Deployment of LNG bunkering vessels . _
1 Deployment of renewable and lesarbon fuels and powering stationed vessels v
renewable powerincluding:
o0 Electrification of quays and deployment of onshore power sigystegmgcold ironing)
1 Promotion of ports as new clean energy hubs for integrated electricity systems, hydrog
other lowcarbon fuelsincluding:
0 Use ofrenewable energy sources to feed the power system of ports and terminals
o Deployment of new, more efficient port lighting systems
o Creation of green hydrogen sites for production and distribution of hydrogen powe
o Creation of central power management systems to regulate the energy network
port
o Deployment of public charging points for electric vehicles
1 Greening ground port services and operationsluding:
PORTS AS 0 Deployment of low gmission cranes, frdmd_ers andther service vehic_les
o0 Deployment of Mobile LCNG Stations serving the purposes of refuelling CNG fuell
GREEN HUBS .
heavy duty vehicles and buses
o Greening port spaces
o Optimisation of port operations to reduce ground vehicle mobility
o Deployment of innovative handling systems to reduce the impact of port operatio
air pollution
1 Promotion of ports as testbeds for waste reuse and the circular econoohyding:
0 Use ofsecondary materials in production and construction
o0 Deployment of wastéo-energy facilities
0 Reconversion of industrial and port areas into-gistricts, exploring possibilities to s
up ship decommissioning operations
1 Enhancing transport safety and securiticluding:
ST 0 !mprovement of infrastructure resilience and deployment of meastoecontain the
impact of extreme weather events
PORTS : . . : .
o Planning and implementation of measures to reduce the impact of pandemics anc
sanitary emergencies
1 Development of efficient capacity allocation and traffic management systechsling:
o Further deployment of Vessel Traffic Monitoring and Information Systems (VTMIS
o0 Deployment of solutions f@nabling multimodal travel planning
o Safe deployment of automated and autonomous maritime operations
1 Diffusion of innovation, data and Al for smart mobditg cybersecurityincluding:
o Diffusion and integration of Port Community Systems at the port, @oster, and
national levels
D'?:\IT'SEFSQ:QON o Diffusion of Maritime Single Window solutioasd deployment. of automated anc
paperless procedures ansblutions tospeed up processes (incl. custom, secui
phytosanitary checks etc.)
o Deployment of IT solutions fptanning and management of rail traffic within the port
o Diffusion of solutions involving virtualisation (digital twin), Internet of Things, Art
Intelligence, automated/unmanned terminal operations and blockchain
o Deployment of IT solutions for thenproving the effectiveness of port operatior
including infrastructure maintenanemdwaste management

& pts
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3. Analysis of the regulatory and policy framework

The main purpose of this activity includes the analysis and synthesis of the regulatory franrelemdnt
policies and Financial instruments for the development and implementation of the Flagship Project which
are strongly related to the following activities.

This is an important element as andepth knowledge of the political and regulatory framork is brought

68 WDNBSY FYyR {YFINIQ GSNX¥& dzyRSNIAYAYy3 GKFG GKS R
with the Regulations of the European Parliament and the Council, the EU Directives and generally the
decisions including all the re@ubry acts at Community level.

Alongside, the aforementioned solutions in terms of legislative and regulatory framework must be in line
GAGK SIFOK AYRAGARIzZ f Qa yIF GA2Yy f S3AchiénMackoR¢ggioy. | YSt &
Although thatcommon policies and strategies have not been developed in terms of normative meaning,
many initiatives and actions in common interest between the member states have been carried out by
national governments with support of European Institutions.

The ordemng elements of the entire regulatory Framework, both regarding legislation and financial
AYyadNdzySyadasz INB ¢19a9{ Lb/[!595 Lb ¢19 aDw99bk{ a

For the Legislative and regulatory framework the SCOPE level was used:

1 Improving sustainability in maritime vessel operations,
9 Ports as green hubs,
9 Safety in ports,
9 Digitalisation in ports
For the Financial instruments framework the TOPICS level was used:

1 Improvement of the energy efficiency and reduction of emissions edsels, Creation of a
comprehensive network of recharging and refueling infrastructure,

1 Deployment of renewable and leearbon fuels and powering stationed vessels with renewable
power,

1 Promotion of ports as new clean energy hubs for integrated elegtisgistems, hydrogen and other

low-carbon fuels,

Greening ground port services and operations,

Promotion of ports as testbeds for waste reuse and the circular economy,

Enhancing transport safety and security,

Development of efficient capacity allocati@nd traffic management systems,

Diffusion of innovation, data and Al for smart mobility.

The operative objective is twofold: on the one hand to support the Identification and evaluation of

initiatives within the "Green/Smart Port" field and on th#her to provide elements for the definition of

recommendations.

=A =4 =4 4 =4

3.1Legislative and regulatory framework
For the analysis of the EU and rBb regulatory framework it was decided to consider the main
Regulatory, Policy and Strategy documents referrindpéoindividual states belonging to the Adriatic
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lonian Macro Region, as well as policies and strategies adopted by international organizations and
transnational cooperation which are a great shift to promote the development of the Adtatian area

with respect to certain issues, as presented on Scope Themes. For the aggregation and systematization of
this analysis, the Themes Scope of the Flagship Project were chosen as the ordering element.

3.11 UECountries

REFERENCE YEAR TYPE DETAILS
, t I 3 dvartimedservices' means services using advanced and
Regulation (EU) N . . ; o o
interoperable information technologies in the marititn@nsport sector
1315/2013¢ T - . .
. to simplify administrative procedures atwifacilitate the throughput of
Guidelines for the : ; . . . .
2013 POLICY | cargo at sea and in paateas, including singleindow services such a
development of . . . ) . N
the transEuropean the integrated maritime single windguvovided for in Directive
2010/65/EU of the European Parliament and of the Council (3), po
transport network . . . ,
community systems and relevant custoim®rmation systems
t | 3 dmparsllelhe Commission (ndayill consider applying
COM(2019) 640 European emissions trading to road transport, asraplement to
final- The existing and future CO2 emission performance standards for vehic
2019 | STRATEG . L . " . .
European Green will take action in relation to maritime transport, including to regulat
Deal acces of the mospolluting ships to EU ports and to oblige docked
ships to use shorside electricityé
DIRECTIVE (EU]
2019/883 OF THE
EUROPEAN P 3 ®The Sulgdoup on Port Reception Facilities, which was set u
PARLIAMENT AN under the European Sustainable Shipping Forum, and which broug
OF THE COUNGEIl 2019 POLICY | together a wide range of experts in the field of séopirce pollution
on port reception and the management of waste from ships, wdmpurned in December
facilities for the 2017 in view of the start of interinstitutional negotiatiéns
delivery of waste
from ships
COM(2020) 789
final ¢ Sustainable
and Smart Mobility| t | 3 &, Sistaidable mobilitifhe EESC agrees that in order to achi
Strategyr putting | 2020| STRATEGY (i KA a a4@3aGSYAO OKIy3aSzs AG GF 1S54
European ali NI yaLR2 NI Y2RSa Y2NB adzadGl Ayl
transporton track
for the future
COM(2021) 550
lgnglfc ;I\J (Ca}\S l:\m j t I 3 dgwYequirdments for ships, regardless of their flag, arriving
: 1 or departing from EU ports, lijmposing a maximum limit on the
2030 Climate | 2021 POLICY X -
greenhouse gas content of the energy they useraalling these limits
Target on the way . L
. more stringent ovetime £
to climate
neutrality
t | 3 ®in erdeMo phomote the use of advanced biofuels and biog
and renewable fuels of ndniological origin in the aviation and
COM]EiZn(;?l) 21 2021 POLICY | maritime modeswhich are difficult to electrify, it is appropriate to ke
the multiplier for thosefuels supplied in those modes when counted
towards the specific targets set filiose fuel® €

& pts
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EU Action Plan:
‘Towards Zero
Pollution for Air,
Water and Saoil'

REFERENCE YEAR TYPE DETAILS
t I 3 ® paseYimpdementing acts shall apply the sustainability and
COM(2021) 551 greenhouse gas emissisavingcriteria for the use of biomass
' 2021 POLICY | established by Directive (EU) 2018/2001 offflveopean Parliament
final . . ! L
and of the Council(*), with any necessary adjustmentafiptication
under this Directive, for this biomass to be zeated
COM(2021) 559
finalc onthe
deployment of
in?:{:;;ig;ﬁ;“gi d t I 3 & pryaden availability of infrastructure anébater rollout of
. 71 2021 POLICY | zero and low emission vehicles witidirectly facilitate the deploymen
USRS IPIEE of clean vehicles in public fleets
2014/94/EU of the ’
European
Parliament and of
the Council
COM(2021) 560
final ¢ A strategic
rollqut plan to t I 3 & veadveldpiient of further specifications fectricity supply,
outline a set of . . . . . .
supplementary mcIudlng'shgres!debattery recharging points, petb-grid .
. 2021 | STRATEGY communication interface in automated OPSdach technical category
actions to support . ) )
the rapid pf vessels and battery s;wappmg and recharging at onshatiens for
inland waterways vesséls
deployment of
alternative fuels
infrastructure
t | 3 ®he dim af the TENT Regulation is to build an effectiweidd)
and multimodal network of rail, inlarvdaterways, short seshipping
routes and roads which are linked to urban nodes, maritimdrdadd
COM/2021/812 ports, airports and terminals across thesEU
finalg repealing 2021 | NORMATIVI t I3 dﬂ_haarfté{ea shipping can mak_e a substan?ial contribution to tH
Regulation (EU) decarbonisation afransport by carrying more freight and pesgers.
1315/2013 The European Maritime Spasieould be promoted by creating or
upgrading shorsea shipping routes and dgveloping maritime ports
and their hinterland connections as to provide an efficéamt
sustainable integration with other modes of transport
tF3dyyY G¢KS LINRPLRZ2ASR WaAraaizy
2 GSNE QI ¢ A finhovatidn¥and inglendediztihdz MNELD
policies and laws, to achieve healthy, pollufiee ocean, seas and
COM(2021) 400 gl GSNED® ¢KS /2YYAaarzy oAttt | f
final- Pathway to a Plan2021-H nHT ¢ O6b! L!59{ LLLOZ (2 adg
Healthy Planet for zero emis®n inlandwaterways transportThe Commission will reviey
All 2021| STRATEG the Marine Strategy Framework Directive by 2023, takingaicdount

the state of implementation of EU laws addressing key pollution so
and the need toeduce plastic and other litter, undeater noise and
contaminants. Building upon tiseiccess of the recently agreed EU
threshold value on beach litter, the Commission will watk Member
States on EU threshold values for maximum levels of underwater n
stemmingfrom maritime transport, castruction, dredging and other
offshore activities.

& pts
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REFERENCE YEAR TYPE DETAILS
t | 3 dAvset6f indicators, with relating milestones and target valu
EUSAIR bringing to be monitored on an annulksis so as to verify thgogress towards
the Green Deal to| 2022 | STRATEGY 1 KS NBRdzOGA2Y 27F 9! { lervironmerd and @e
the region promotion of more sustainable practices during the Strategy
implementatiorg
REFERENCE YEAR TYPE DETAILS
COMPRO019) 640 t | 3 ®Digitalisation also presents n@pportunities for distance
finalg Il Green monitoring of air and water pollution, or for monitoring asptimising
Deal Europea 2019 STRATEG\ how energy and natural resources ased. XA&itomated and
European Greer connected multimodal mobility will play an increasing role, together
Deal with smart traffic management systems enabled by digitalis@tion
DIRECTIVE (EU
2019/883 OF
THE EUROPEA
PARLIAMENT t | 3 ®Monkoring and enforcement should be facilitated through a
AND OF THE 2019 POLICY system based on electronic reporting and exchange of informeuiré
COUNCIton in particular the Union Maritime Information angdBange system
port reception (SafeSeaNet)
facilities for the
delivery of waste
from ships
COM(2020) 789
final ¢
Sustainable and , : : .
. t I 3 ®Reaph shduld enjoy a seamless multimodal experience
Smart Mobility -
Strategyr throughout Fhelr Journey_through a . . o
outting 2020 STRATEGY set of sustainable mobility choices, increasingly driven by digitalisa
and automatiore
European
transport
on track for the
future
COM(2021) 559
final¢ on the
deployment of
alternative fuels
infrastructure, t I 3 dtigiciciafithat all actors in the electric mobility ecosystem
and repealing | 2021 POLICY | interact easily througligital means to provide the best service quali
Directive to the end usek
2014/94/EU of
the European
Parliament and
of the Council
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Climate Target
on the way to
climate

neutrality

REFERENCE YEAR TYPE DeTAILS
t | 3 d\iotoivways of the sea, representing as they dortraitime
dimension of the tran&uropean transport networkhallcontribute
towards the achievement of a Europaaaritime transport space
without barriers. They shall consistshortsea routes, ports,
Regulation (EU associated maritime infrastructuesnd equipment, and facilities as we
No 1315/2013; as simplified administratiiermalities enaling shortsea shipping or
Guidelines for seafriver services toperate between at least two ports, including
the hinterland connectiong) Xnfay also include activities that have wider
development of | 2013 POLICY | benefits and are not linked to specific ports, such as services and
the trans actions to support tb mobility of persons and goods, activities for
European improving environmental performance, such as the provision of shq
transport side electricity that would help ships to reduce their emissions, mak
network available facilities for ielereaking, activities ensuring yeaund
navigability, dredging operations, and alternative fuelling facilities, ¢
well as the optimisation of processes, procedures and the human
element, ICT platforms and information systems, including traffic
management and electronic reporting systeins.
t | 3 dmpar#llelghe Commission (ndaill consider applying
COM(2019) 640 European emissions trading to road transport, asraplement to
final¢ The existing and future CO2 emission performance standards foresHic
2019 STRATEG . L . " . .
European Greer will take action in relation to maritime transport, including to regulat
Deal access of the mogtolluting ships to EU ports and to oblige docked
ships to use shorside electricityé
DIRECTIVE (EU
2019/883 OF t | 3 o\Member Siates shall ensure that an appropriate waste
THE EUROPEA . . .. .
PARLIAMENT reception and hgndllng pllan is in place ahd has been |mplemented
each port following ongoing consuitats with the relevant parties,
AND OF THE ) S . ) . ;
COUNCILon 2019 POLICY | including in pa.rt|cular with port users or thglr representatlve_s, and.,_
port reception where appropriate, local competent authorities, port reception facili
o operators, organisations implementing extended producer
facilities for the responsibility obligationand representatives of civil sociéty
delivery of waste '
from ships
COM(2020) 789
final g
Sustainable and
Smart Mobility t | 3 @@ty andairports should become multimodal mobility and
Strate_gyr 2020 STRATEG trans_port hubslinking all the_ relt_evant modes. This will improve air
putting quality locally thereby contributing to improved health of nearby
European residentsé
transport
on track for the
future
COM(2021) 550
finalcWCA
ppQY RS t | 3 dgwYequirdments for ships, regardless of their flag, arriving
GKS 9! QO 2021 poLICy | ©F departing from EU ports, lijposing a maximum limit on the

greenhouse gas content of the energy they useraalling these limits
more stringent over timé.
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port reception
facilities for the
delivery of waste
from ships

REFERENCE YEAR TYPE DETAILS
t | 3 ® heyiéenldolise gas emission saving criteria shouldpfsp
COMPp021) 557 to existing biomasbased installations to ensure that bioenergy
: 2021 POLICY C 2 : . —
final production in all such installations leads to greenhouse gas emissi
reductionscompared to energy produced from fossil fugls.
t | 3 dtpghe Eldilevel, CO2 emissions from ships ab008 gross
COM(2021) 551 2021 POLICY tonnage travelling to or from ports located within the EEA are being
final monitored,reported and verified (thragh the EU Maritime MRV
Regulation)12 since 2048
COM(2021) 562
final ¢ on the t I 3 dtivessibjeal matter of the proposed Regulation, which lays
use of down rules taeduce the greenhouse gas intensity of energy used o
renewable and board by ships arriving at, within departing from ports under the
low-carbon fuels jurisdiction of a EU Member State, to promote the harmonious
. o 2021 POLICY .
in maritime development and consistent use of renewable Ewadcarbon fuels
transport and across the Union, withoumtroducing barriers to the single market to
amending promote the reduction of greenhouse gamissions from maritime
Directive transporté
2009/16/EC
COM(2022) 185
final - outlining
th;g:joegirﬁss t 3 .<D M.p(Mariﬁme fpace plgnning) hallso nged to reflect
implementing potentially increased use of maritime transport, in partlcqhaurt sea
o shipping, as envisaged by the Comhigsy Qa adzaul Ay |
Directive 2022 STRATEG - « R P
mobilitystrategya {t Aa I 1Seée 0422t a2 I (
2014/89/EU : o
. environmental status objectives for Bldters and to help preserve
establishing a - o
biodiversityp €
framework for
maritime spatial
planning
REFERENCE YEAR TYPE DETAILS
COMR019) 640 tF 3P Aan¥KE& 62NI RQa I NBSad aiy
final¢ The that apply acrosglobal value chainsy X 6
European Greer| 2019 | STRATEGY | il work with3 £ 2 0 F LIk NI YSNB (2 Syadz
Deal andreliable access to strategic ramaterialse
DIRECTIVE (EU
2019/883 OF
THE EUROPEA
PARLIAMENT t | 3 ®wmn The poAuthariies concerned or, failifgem, the
AND OF THE 2019 POLICY relevant authorities shall ensure that waste delivery or reception
COUNCIton operations are carried out with sufficient safety measures to avert r

to persons and the environment at ports covered by this Dire€tive.
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COMR020) 789
final g
Sustamablg gnd t I 3 Phe Condmission will propose measures to make our airport
Smart Mobility , L :
Strate and ports cleawo XTheCommission will also folleup on the meaures
It 2020 | STRATEGY suggested in the European Uni@wiation Safety Agency (EASA) repc
putting ; . . ) :
in relation to the updated analysis of the RG®2climate impacts of
European -
aviation.
transport
on track for the
future
t | 3 PAdmiNsteding authoritiemay request thassistance of the
COM(2021) 551 European Maritime Safety Agency (EMSA) to carriheirtobligations
. 2021 POLICY T . :
final under this Directive, in particular as regards the approval of monito
plansand the verification of emissiohs
(scrivere testo e commentoé)
3.1.2Non UE
REFERENCE YEAR TYPE DETAILS
COfli\:I]SOZA(\)% 641 Pag 9 V. Investing in clean energy "[...] At tleart of new gas
Econorcnic and infrastructure must be new pipelines, including the extension of the
2020 STRATEGY Trans Adriatic Pipeline, which could be an opportunity for diversify
Investment Plan . :
the gas sources to the European market and bring gas to the regiq
for the Westem speedup transition from colain ener roduction. [...]"
Balkans P P gy p CE
Pag. 6 Cap 2 Decarbonisation: climate, energy, mobility “[...]There
SWD(2020) 223 should be a focus on the deployment of Intelligent Transport Syste
finalg solutions (ITS) aimed at making transport operations more efficien
Guidelines for and reducing CO2 emissions. Wide availabilityuaedf data
the technologies in public transport systems has the potential to make
. 2020 POLICY . . .
Implementation them smarter, less polluting and customer friendly. The promotion
of the Green multimodal transport solutions and modal shift, through targeted
Agenda for the policies, including investment in inlandterways, will be needed. Th
Western Balkans infrastructure connections between sea/inland waterways ports an
the rail network are currently weak or newistent. "
C-er?wrr]:ﬁr?irt . Pag. 14 3.2 Smart mobility " [...] Ministries in charge of Transport,
v: Lzof A0 | dziK2NAGASA GAGK ¢ NI yal
Strategy for support are being encouraged to investigate piloting and deploying
Sustainable and 2021 | STRATEGY S-PP 9 g gate proung pioying

Smart Mobility
in the Western

Balkans

digital solutions such as Mobility as\&ee for freight to enable
sharing information among the firkst mile actors such as ports ang
inland terminals.”
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REFERENCE YEAR TYPE DETAILS
Pag. 4 IV Digital integration "[...] the digital agenda aims at: digital
infrastructure development and improved regional connectivity;
harmonized spectrum policiespordinated roaming policies towards
roaming free region; enhanced cyber security, trust services and d
WB6¢ Multi- protection; cooperation in policies that stimulate data economy;
Annual Action upgraded digital skills and accelerated digitization and uptake of s
Plan For A 2017 STRATEGY technologes in our region."; Pag 338 Investment "[...[ ii) with the
Regional active participation of the business and research & innovation
Economic Area communities, engage with Bldde work on digitalisation, to develop
and implement digital growth strategies [...]"; Pag 17. ¢fitdDi
integration "Strengthen regional coordination on use, exchange an
safe and reliable flow, access and transfer of data and integration
within the European data ecosystem and economy"
SWD(2020) 223
.flna_llc Pag. 2 Cap 1 Intoduction "Digitalisation will be a key enabler for th
Guidelines for . . o . .
the above five pillars in line with the concept of the dual green and dig
. 2020 POLICY | transition. The objectives of these pillars should be pursimedigh
Implementation . . : .
of the Gren concrete actions and supported by mechanisms and financial
instruments set out in the following sections."
Agenda for the
Western Balkang
Transport Pag. 15 Flagship 7 "Dateepresent the basic element for digital
Community: transformation. Enabling seamless exchange of data across mode
Strategy for both freight and passenger transport will allow for integrated plann
Sustainable and 2021 STRATEGY ticketing, online purchasing, improved capacity utilisation, optimise
Smart Mobility coss, energy consumption and environmental impact. Interoperab
in the Western is a precondition for successfully linking data flows and distribution
Balkans systems across."
REFERENCE YEAR TYPE DETAILS
Pag 11 "The region should embrace innovative green and digita
COM(2020) 641 find technologies that create new business models, allow industry to
¢ An Economic and 2020| STRATEGY MOre pro<_juct_|ve, provide workers with new sl_<|lls andpsupthe
Investment Plan for decarbonisation of the economy. [...] The region also needs to s
the Western Balkang towards the circular economy, where recycling and reuse are the
rule while the use of natural resources is significantly reduced."
Pag. 8 Cap 3 "Further efforts are therefore needed to develop a
SWD(2020) 223 fina comprehensive approach to foster sustainable lifestyles and
¢ Guidelines for the consumption, and to accompany consumers and public autsorit
Implementation of | 2020 POLICY | towards sustainable choices"; Pag.Gap 3 "Support the region in
the Green Agenda fo developing circular economy strategies looking at the entire lifec
the Western Balkans of products, waste prevention, modern waste management and
recycling, reuse, repair and remanufacturing.”
Pag. 8 Flagship 2 "To achieve sustainability, they have been
Transport P L
o encouraged to start transitioning to zeemission nodes, the best
Community: Strategy racticesfollowed by the most sustainable airports and ports sho
for Sustainable and| 2021 | STRATEGY P y port P
I become the new normal and enable more sustainable forms of
Smart Mobility in the o . .
connectivity.": Pag. 9 Flagship 2 "By 2050, greenhouse gases
Western Balkans o o
emissions from waterborne transport to be largely eliminated [...]
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REFERENCE YEAR TYPE DETAILS
SWD(2020) 223
finalg
Guidelines for
the
Implementation
of the Green

Pag. 6 Cap 2 Decarbonisation: climate, energy, mobility " Support
2020 POLICY | implementation of the road safety action plan and the road action
plan, including road maintenance and resilience; "

Agenda for the
Western Balkang
Transpo.rt ) Pag. 4 2. Vision "[...] including the areas of technical standards,
Community: interoperability, safety, security, traffic management, social polic
Strategy for P ' Ys , ) policy,

public zrocurement, and environment and, the development of the
TransEuropean Transport Network (TEN"; Pag 18Flagship 10 "Thg
National Road Safety Strategies based on the Safe System appro
are the key to improving road safety."

Sustainable and 2021 STRATEGY

Smart Mobility

in the Western
Balkans

3.2Funding instrumentEuropeanTerritorial Cooperation programmes
This second type of analysis mainly aims to proeidenents for the definition of the recommendations for
the subsequent phases.

Two analyzebave beercarried out, one relating to countries and one relating to key themes, and two
summaries, one again by country and oneHwopean Territorial Cooperatid&T¢Progranme.

3.2.1Analysiof ETQy country
The work carried out starts with a breakdown by state (Italy, Slovenia, Croatia, Greece, Montenegro,
Albania, Bosnia Herzegovina), thus producing a total of 7 tables.

The objective of the analysisisday RSNAR Gl YR K2¢ (KS aLISOAFTFAO WIKSYSaC
Smart Ports" project are contained in the differentFogrammesand around each EUSAIR country

In order to carry out an effective assessment to achieve this objective, it was dégidedsider the

cogency of the Indicatives and main action of Specific Objectives contained in the various ETOnpesgram

21-27 as a qualitative/quantitative indicator. Their identification is the result of a cross between those

identified in the EusairBbedding Process phase and a carefuleading of the documents relating to the

various calls of each ETC Program.

¢tKS LYRAOFIGAGSE YR YIAY OlA2y KIFI@S 06SSy ONRAaaSR
GIANBSYkaYlI NI LRNI¢ cesyatigalive weighy2 dz3 K | ljdzk € AG1 GA

The table below represents for each country the mere presence of Indicatives and main actions within each

ETC Programe and the specific objectives related to it, the ERDF (European Regional Development Fund)
relating to each objetive is also reported.
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ITALY
ETC SPECIFIC ERDHN . 2
PROGRAM PILLAR YHEMEQNCLUDED IN TBEREEASMART PORTCONCEPT
OBJECTIVY Mioe€
ME
SO 1.4 Pillar 1 7.08 .Promotlon of ports as testbeds for waste reuse and th¢
and 4 circulareconomy.
SO 2.4 | Pillar 3| 37,63 Enhancing transport safety and security.
Pillar 3 . . .
SO 2.7 and 4 25,23 Greening ground port services and operations.
Deployment of renewable and leearbon fuels and
Italy- powering stationedsessels with renewable power
Croatia S03.2 | Pillar2| 33,56 Greening ground port services and operatlonaromotlon
of ports as testbeds for waste reuse and the circular
economy Development of efficient capacity allocation
and traffic management systems.
S0 4.6 | Pillar2| 31.1 .Promotlon of ports as testbeds for waste reuse and the
circular economy.
ISO 1 . ,
66 All 10,5 Enhancing transport safety and security.
SO 2.4 | Pillar 3| 9,34 Enhancing transport safety and security.
Improvement of the energy efficiency and reduction of
SO 2.6 Pillar 2| 5.29 emissions of vessels;P.romotlon of ports. as t.estbeds for
waste reuse and the circular economybiffusion of
innovation, data and Al for smart mobility.
SO 4.6 | Pillar2| 29,85 Enhancindgransport safety and security.
ISO 1 Al 365 Greening ground port services and operations;
6.2 ' Diffusion of innovation, data and Al for smart mobility.
[taly- SO 1.1 | Pillar4| 31,19 Enhancing transport safety and security.
I [ . . .
Slovenia SO 4.6 | Pillar 2| 29,85 Enhancing transport safety and security.
ISO All 365 Greening ground port services and operationBjiffusion
6.2 ' of innovation, data and Al for smart mobility
SO 1.1 | Pillar 4| 31,19 Enhancing transport safety and security.
SO 4.6 | Pillar 2| 29,85 Enhancing transport safety and security.
ISO Al 365 Greening ground port services and operationBjiffusion
6.2 ' of innovation, data and Al for smart mobility.
SO 1.1 | Pillar4| 31,19 Enhancing transport safety arsécurity.
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ITALY
ETC SPECIFIC ERDHN . G
PROGRAM PILLAR YHEMEQNCLUDED IN TBEREEASMART PORTCONCEPT
OBJECTIVY Mioe
ME
Pillar
1’ 2 .. .
S02.1 | anga | 2079 Imprpvement of the energy efficiency and reduction of
emissions of vessels.
SO 2.4 | Pillar 3| 20,79 Enhancing transport safety and security.

Greening ground port services and operations;

SO 2.6 | Pillar 2| 15,59 Promotion of ports as testbeds for waste reuse and the
circular economy.

Promotion of ports as new clean energy hubs for
integrated electricity systems, hydrogen and other fow

SO 2.8 | Pillar 2| 20,79 carbon fuels; Greening ground port services and
Central operations; Development of efficient capacity allocation
Europe and traffic management systems.

Creation of a comprehensive network of recharging an
refuelling infrastructure Promotion of ports as new clea
energy hubs for integrated electricity systems, hydrogen
and other lowcarbon fuels; Enhancing transport safety

SO 3.2 | Pillar2| 20,79 | and secuty

Development of efficient capacity allocation and traffic
management systems;Diffusion of innovation, data and
Al for smart mobility; Diffusion of innovation, data and A
for smart mobility.

ISO e . . .
6.6 All 20,79 Diffusion of innovation, data and Al for smart mobility.
Pillar 3
S024 |and4 | 5g80 Enhancing transport safety and security.
EURO SO 2.6SC Promotion of ports as testbeds for waste reuse and thg
MED 0N pillar 2| 48,1 . P
2.6 circular economy.
Pillar 1 Creation of a comprehensive network of recharging an
SO1.1 4,64 .
refuelling infrastructure.
Greece S0 2.6 | Pillar2| 12.75 .Promotlon of ports as testbeds for waste reuse and the
Italy circular economy.
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ITALY
ETC SPECIFIC ERDHN . :
PROGRAM PILLAR YHEMEQNCLUDED IN TBEREEASMART PORTCONCEPT
OBJECTIVY Mioe€
ME
SO 45 | None |5,18 Enhancindgransport safety and security.
Pillar Improvement of the energy efficiency and reduction of
IPA CBC SOz | 4,2 £ emispsions of vessels > ’
and 4 '
South
Adriatic Greening ground port services and operations;
(ItalyAlban Enhancing transport safety and securitypevelopment of
ia- SO 3.2 |Pillar2| 12,11 efficient capacity allocation and traffic management
Monteneg systems; Diffusion of innovation, data and Al for smart
ro mobility.
SO 4.6 | Pillar2| 6,12 Enhancing transport safety and security.
SO1.1 | Pillar1| 28,82 Crea.tlon. of a comprehensive network of recharging an
refuelling infrastructure.
Pillar 3 Creation of a comprehensive networkreicharging and
SO 2.4 and 4 24,15 refuelling infrastructure Enhancing transport safety and
security.
Pillar Promotion of ports as testbeds for waste reuse and the
S026 |1,23(1006 | . P
and 4 circular economy.
IPA
Adriatic Improvement of the energy efficiency and reduction of
lonian emissions of vesselsCreation of a comprehensive
network of recharging and refuelling infrastructure;
Deployment of renewable and leearbon fuels and
_ powering stationed vessels with renewable powe
SO 3.2 | Pillar2| 11,18 | promotion of ports as new clean energy hubs for
integrated electricity systems, hydrogen and other fow
carbon fuels
Greening ground port services and operationBjiffusion
of innovation, data and Al for smart mobility.
S OVENIA
ETC SPECIFIC ERDIN
PROGRAMM| OBJECTI PILLAR Mioe WHEMEQNCLUDED IN TBEREENSMART PORTCONCEPT
E E
SO 2.4 | Pillar3|9,34 Enhancing transport safety and security
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S OVENIA
ETC SPECIFIC ERDRN
PROGRAMM| OBJECTIV PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E
Improvement of the energy efficiency anelduction of
SO 2.6 | Pillar2 | 5,29 emlsspns of v.essgls,Gre'enlng ground port services and
operations; Diffusion of innovation, data and Al for sma
mobility,
italy SO 4.6 | Pillar 2 | 29,85 Enhancing transport safety and security
Slovenia | ISO Al 365 Greening ground port services and operationBiffusion
6.2 ' of innovation, data and Al for smart mobility
SO 4.6 | Pillar 2 | 29,85 Enhancing transport safety and security
ISO & Al 365 Greening ground port services and operationBiffusion
6.2 ' of innovation, data and Al for smart mobility.
SO 1.1 | Pillar 4 | 31,19 Enhancing transport safety and security.
Improvement of the energy efficiency and reduction of
SO 2.1 | Pillar 4 | 20,79 emissions of vesselsEnhancing transport safety and
security.
Promotion of ports as testbeds for waste reuse and the
SO 2.6 | Pillar 2 | 15,59 circular economy; Greening ground port services and
operations.
Promotion of ports as new clean energy hubs for
Central integrated electricity systems, hydrogen and other {ow
Europe carbon fuels; Greening ground port services and
operations; Development of efficient capacity allocation
and traffic management systemsCreation @ a
comprehensive network of recharging and refuelling
SO 2.8 | Pillar 2 | 2079 infrastructure; Promotion of ports as new clean energy
hubs for integrated electricity systems, hydrogen and otl
low-carbon fuels
Enhancing transport safety and securitypevelopment
of efficient capacity allocation and traffic management
systems; Diffusion of innovation, data and Al for smart
mobility
Pillar 3 . .
SO24 and 4 58,8 Enhancing transport safety and security
EURO MEL '
SO 2.6 | Pillar2 | 48.1 .Promotlon of ports as testbeds for waste reuse and the
circular economy.
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CROATIA
ETC SPECIFIC ERDR
PROGRAMM| OBJECTIV PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E
SO 1.4 |Pilar1| 7,08 .Promotlon of ports as testbeds for waste reuse and the
circular economy
SO 2.4 | Pillar 3| 37,63 Enhancing transport safety and security.
Pillar 2 . : .
SO 2.7 and 4 25,23 Greening ground port services and operations.
Development of efficient capacity allocation and traffic
Italy- management systems Promotion of ports as testbeds fo
Croatia s03.2 | pillar2 | 3356 waste reuse and the circular economyGreening ground
' ' port services and operations;Deployment of renewable
and lowcarbon fuels and powanrg stationed vessels with
renewable power.
S0 4.6 |Pilar2 | 311 .Promotlon of ports as testbeds for waste reuse and the
circular economy.
ISO 1 . :
66 Iso 10,5 Enhancing transport safety and security.
SO 1.1 |Pillar4 | 31,19 Enhancing transport safety and security.
Pillar 1 Improvement of the energy efficiency and reduction of
SO 2.1 2 and 4 20,79 emissions of vesselsEnhancing transport safety and
security.
S0 2.6 | Pillar2 | 15,59 .Promotlon of ports asestbeds for waste reuse and the
circular economy.
Promotion of ports as new clean energy hubs for
Central integrated electricity systems, hydrogen and other fow
Europe SO 2.8 | Pillar 2 | 20,79 carbon fuels; Promotion of ports as testbeds for waste
reuse and the circular economypDevelopment of efficient
capacity allocation and traffic management systems.
Creation of a comprehensive network of recharging an
refuelling infrastructure; Promotion of ports as new clea
energy hubs for integrated electricity systems, hydrogen
SO 3.2 | Pillar 2 | 20,79 and other lowcarbon fuels; Enhancing transport safety
and security; Developmenbf efficient capacity allocatior]
and traffic management systemspiffusion of innovation,
data and Al for smart mobility.
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CROATIA
ETC SPECIFIC ERDR
PROGRAMM| OBJECTIV PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E
ISO 1 e . . -
66 All 20,79 Diffusion of innovation, data and Al for smart mobility.
Pillar 3 . :
SO 2.4 and 4 58,8 Enhancing transport safety and security.
EURO MEL
S0 26 | Pillar 2 | 481 Promotion of ports as testbeds for waste reuse and the
' ' circular economy.
: Creation of a comprehensive network of recharging an
SO 1.1 |Pillarl| 2882 refuelling infrastructure.
Pillar 3 Creation of a comprehensive network of recharging an
SO 24 and 4 24,15 refuelling infrastructure; Enhancing transport safety and
security.
S0 26 | Pillar4 | 10.06 Promotion of ports as testbeds for wasteuse and the
' ' circular economy.
IPA = :
Adriatic Improvement of the energy efficiency and reduction of
(orfEr emissions of vesselsCreation of a comprehensive
network of recharging and refuelling infrastructure.
Deployment of renewable and leearbon fuels and
SO 3.2 |Pillar2 | 11,18 | powering stationed vessels with renewable power;
Promotion of ports as testbeds for waste reuse and the
circular economy; Promotion of ports as new clean
energy hubs for integrated electricity systemgdhogen
and other lowcarbon fuels; Diffusion of innovation, data
and Al for smart mobility.
Pillar 3 . .
S0 24 and 4 9,8 Enhancing transport safety and security.
Slovenia
Croatia Pillar 3
SO 2.7 and 4 9,8 Enhancing transport safety asecurity.
SO 4.6 | Pillar2 | 16,32 Enhancing transport safety and security.
Slovenia
i | 1 . . . . -
Croatia GSS All 4 Diffusion of innovation, data and Al for smart mobility.
IPA Croatia Pillar 1 Improvement of the energy efficiency and reduction of
_Bosnia SO 1.1 and 4 13,54 emissions of vesselsDiffusion of innovation, data and A
and for smart mobility.
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QROATIA

ETC SPECIFIC ERDR
PROGRAMM| OBJECTIV PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E
Herzegovi | SO 1.3 | Pillar4 | 10 Diffusion of innovation, data and Al for smart mobility.
na-
Monteneg Creation of a comprehensive network of recharging an
0 refuelling infrastructure; Deployment of renewable and
low-carbon fuels and powering stationed vessels with
SO21 |Pillar2| 115 renewable power; Promotion of ports as new clean
energy hubs for integrated electricitystgms, hydrogen
and other lowcarbon fuels; Development of efficient
capacity allocation and traffic management systems.
. Promotion of ports as testbeds for waste reuse and thg
Pillar 3 . .
SO 2.4 and 4 23 circular economy; Enhancing transport safety and
security.
SO 2.6 Pillar 1 115 .Promotlon of ports as testbeds for waste reuse and the
and 2 circular economy
SO 45 |None | 1925 . Enhar?cmg transport safety and secu.r.lty; Diffusion of
innovation, data and Al for smart mobility.
Improvement of the energy efficiency and reduction of
emissions of vessels;Promotion of ports as new clean
SO 4.6 | Pillar4 | 18,18 energy hubs for integrated electricity systems, hydrogen
and other lowcarbon fuels; Promotion of ports as
testbeds for waste reuse and the aitar economy.
GREECE
ETC SPECIFIC ERDIN
PROGRAMM| OBJECTIV PILLAR Mioe WYHEMESQNCLUDED IN THEREENSMART PORETCONCEPT
E E
Pillar 3 . .
SO24 and 4 58,8 Enhancing transport safety and security.
EURO MEI :
S0 2.6 |Pillar2 | 481 .Promotlon ofports as testbeds for waste reuse and thg
circular economy.
SO 1.1 |Pillar1| 464 Crea‘tlon. of a comprehensive network of recharging ar
Greece refuelling infrastructure.
Italy -
SO 2.6 |Pillar2 | 12.75 .Promotlon of ports as testbeds for wasteuse and the
circular economy.
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GREECE
ETC SPECIFIC ERDRN
PROGRAMM| OBJECTIV PILLAR Mioe YHEMESQNCLUDED IN THEREENSMART PORTCONCEPT
E E
SO 4.5 | None |5,18 Enhancing transport safety and security.
SO 1.1 | Pillar1 | 28,82 Crea.tlon. of a comprehensive network of recharging ar
refuelling infrastructure.
Pillar3 Creation of a comprehensive network of recharging ar
SO24 and 4 24,15 | refuelling infrastructure; Enhancing transport safety ang
security.
Pillar 1,
2,3 Promotion of ports as testbeds for waste reuse and th
SO26 |anga |1006 | P
circular economy.
IPA
Adriatic
lonian Improvement of the energy efficiency and reduction of
emissions of vesselsCreation of a comprehensive
network of recharging and refuelling infrastructure;
Deployment of renewable and leearbon fuels and
s03.2 |Ppillar2|11.18 powerlr.lg stationed vessels with renewable power;
Promotion of ports as new clean energy hubs for
integrated electricity sstems, hydrogen and other low
carbon fuels; Promotion of ports as testbeds for waste
reuse and the circular economypiffusion of innovation,
data and Al for smart mobility.
Pillar 3 Creation of a comprehensivestwork of recharging and
SO 24 and 4 2,39 refuelling infrastructure; Enhancing transport safety ang
security.
IPA G.reece SO 2.6 | Pillar2 | 3.48 .Promotlon of ports as testbeds for waste reuse and th
Albania circular economy.
Promotion of ports as new clean energy hubs for
SO 3.2 |Pillar2 | 2,7 integrated electricity systems, hydrogen and other fow
carbon fuels; Enhancing transport safety and security.
Pillar 3 Diffusion of innovation, data and Al for smart mobility;
SO 2.7 4,54 Promotion of ports as testbeds for waste reuse and the
Greece and 4 _
circular economy.
North
Macedoni s03.2 | Pilar2|3.26 Depl'oyment. of renewable arld leearbon fuels and
a powering stationed vessels with renewalplewer.
SO 4.5 | None | 3,27 Enhancing transport safety and security.

27

O ptS (T P S pro [0Systematica



GREECE
ETC SPECIFIC ERDRN
PROGRAMM| OBJECTIV PILLAR Mioe YHEMESQNCLUDED IN THEREENSMART PORTCONCEPT
E E
ISO . .
6.6 All 2,40 Enhancing transport safety and security.
MONTENEGRO
ETC SPECIFIC ERDR
PROGRAM | OBJECTIV PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
ME E
EURO Pillar 3 Improvement of the energy efficiency and reduction of
SO 2.1 3,93 o
MED and 4 emissions of vessels.
IPA CBC Promotion of ports as testbeds for waste reuse and th
South circular economy Promotion of ports as testbeds for
Adriatic 032 |Pilar2 | 12,11 waste reuse and the C|rcul.ar'econom),Enhancmg. .
(ItalyAlban transport safety and security;Development of efficient
i capacity allocation and traffic management systems;
Monteneg Diffusion of innovation, data and Al for smart mobility.
© SO 4.6 |Pillar2 | 6,12 Enhancing transport safety and security.
SO 1.1 |Pillar1 | 28,82 Crea.tlon. of a comprehensive network of recharging ar
refuelling infrastructure.
Pillar 3 Creation of a comprehensive network of recharging ar
SO 24 and 4 24,15 | refuelling infrastructure; Enhancing transport safety ang
security.
Pillar 1, Promotion of ports as testbeds for waste reuse and th
S026 |2,3 |1006 | _ P
circular economy.
IPA and 4
Adl’.la'[IC Improvement of the energy efficiency and reduction of
lonian emissions of vesselsCreation of a comprehensive
network of recharging and refuelling infrastructure;
Deployment of renewable and losarbon fuels and
032 |Pilar2 | 11.18 powerlr?g stationed vessels with renetla powert
Promotion of ports as new clean energy hubs for
integrated electricity systems, hydrogen and other fow
carbon fuels; Promotion of ports as testbeds for waste
reuse and the circular economypDiffusion of innovation,
data and Al for smart nmlity.

& pts
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BOSNIAHERZEGOVINA

ETC SPECIFIC ERDR

PROGRAMM| OBJECTIM PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E

Creation of a comprehensive network of recharging ar

SO 1.1 | Pillar1 | 28,82 o
refuellinginfrastructure.

Creation of a comprehensive network of recharging ar

SO 2.4 Zrl::?f 24,15 | refuelling infrastructure; nbancing transport safety and
security.
Pillar 1, Promotion of ports as testbeds for wagsteuse and the
SO 2.6 |2 3and| 10,06 | . P
circular economy.
IPA 4
Adl’.latIC Improvement of the energy efficiency and reduction of
lonian emissions of vesselsCreation of a comprehensive
network of recharging and refuelling infrastructure;
Deployment of renewable and leaarbon fuels and
S032 |Pilar2 | 11,18 powerlr.lg stationed vessels with renewable power;
Promotion of ports as new clean energy hubs for
integrated electricity systems, hydrogen and other fow
carbon fuels; Promotion of ports as testbeds for wi@
reuse and the circular economyDiffusion of innovation,
data and Al for smart mobility.
Pillar 1 Improvement of the energy efficiency and reduction of
SO11 and 4 13,54 | emissions of vesselsDiffusion of innovation, data and A
for smart mobility.
so2.1 |Pilar2 | 115 Crea'tion. of a comprehensive network of recharging ar
refuelling infrastructure.
IPA Croatia Deplf)yment_ of renewable apd leearbon fuels and
- Bosnia powering stationed vessels with renewable power;
and s02.1 |Pilar2 | 115 Promonog oIf ports_ as new clee;]n gnergy hudbs f(;r 4
Herzegovi integrated electricity systems, y. r_ogen an .ot eriow
na- carbon fuels; Development of effi@nt capacity
Monteneg allocation and traffic management systems.
o SO 1.3 | Pillar4 |10 Diffusion of innovation, data and Al for smart mobility
: Promotion of ports as testbeds for waste reuse and thi
Pillar 3 : .
SO 2.4 and 4 23 circular economy: Enhancing transport safety and
security.
SO 26 Pillar 1 115 _Promotlon of ports as testbeds for waste reuse and th|
and 2 circular economy
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BOSNIAHERZEGOVINA

ETC SPECIFIC ERDR

PROGRAMM| OBJECTIM PILLAR Mioe WHEMEQNCLUDED IN THEREENSMART PORTCONCEPT
E E

Enhancing transport safety and securityDiffusion of

SO | Nehe Les innovation, data and Al for smart mobility.

Improvement of the energy efficiency and reduction of
Pillar 2 emissions of ves.seIsPromotion qf .ports as new clean
SO 4.6 and 4 18,18 | energy hubs for integrated electricity systems, hydroger
and other lowcarbon fuels; Promotion of ports as
testbeds for waste reuse and the aitar economy.

3.2.2Scope analysis
¢KS 62N] OF NNASR 2dzi KSNB adlNIla gA0GK GKS adzmRAGA
IANRdzLIAY 3 ff GKS (GKSYS& Ayid2 n wadz2L5aqQy

Improving sustainability in maritime vessels operations,

Ports as green hubs,

Safety in ports,

Digitalisation in ports
Then the data are grouped according to European Territorial Cooperation programme, and broken down by
specific objectives; in addition for each specific objective details are provided relating to the Indicative and
main action of Specific Objective and e W¢ KSYSAaQ Ay Of dzZRSR Ay GKS a3INBS

W{ / hIiMERQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

SPECIFIC
INDICATIVE AND MAIN ACTIO

ET@ROGRAMME OBJECTIN PILLAR WYHEMEK
OFSPECIFIOBJECTIVE

E
Deployment of
Fostering the use of renewable and low
. . alternative fuels and the carbon fuels and
Italy-Croatia SO 3.2 | Pillar 2 e . . :
diffusion of new ecological | powering stationed
transport modes. vessels with renewable
power
30
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

ET@PROGRAMME OBJECTI\

SPECIFIC

E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEMEKD

Italy-Slovenia

SO 2.6

Pillar 2

Developing and testing
innovative technologies
following the concepts of
industrial symbiosis and
facilitating waste reuse, as
well as carbon capture,
utilization or storage

Improvement of the

energy efficiency and
reduction of emissions of
vessels

Central Europe

SO 21

Pillar 1,
2and 4

Promoting the production
and use of advanced
biofuels, notably the secon
(produced from norood
crops, such as cellulosic
biofuels and waste biomasg
and third generation
biofuels (algal biomass)
Promoting theproduction
and use of advanced
biofuels, notably the secon
(produced from norfood
crops, such as cellulosic
biofuels and waste biomasg
and third generation
biofuels (algal biomass)
Supporting policies and
strategies to overcome
barriers for deployng
carbon capture, utilisation
and storage solutions in
order to reduce GHG
emissions

Improvement of the

energy efficiency and
reduction of emissions of
vessels

& pts
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

ET@PROGRAMME

SPECIFIC
OBJECTI\
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEMEKD

SO 3.2

Pillar 2

Designing and testing
integrated, demand
responsive andustainable
transport solutions to
better connect rural and
peripheral areas to major
transport nodes;

Improving transport
management and
navigation (including e.g.
multi-modal logistics to
better use existing
waterway and rail transport
infrastructure).

Creation of a
comprehensive network
of recharging and
refuelling infrastructure

Greece- Italy

SO11

Pillar 1

Fostering quadruple helix
ties in the fields of marine
technologies and blue
biotechnologies for
advancing innovation,
business development and
business adaptation in blue
bio-economy whereby therg
is a great potential as well
as in and around ports.

Creaton of a
comprehensive network
of recharging and
refuelling infrastructure

& pts
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

ET@PROGRAMME

SPECIFIC
OBJECTI\
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEME2

IPA CBC South Adriati
(ItalyAlbania
Montenegro)

SO 21

Pillar 2

Awarenesgaising on CO2
emissions such as through
solutions to decarbonize
maritime mobility (e.g.
fishing fleets) e.g. though
innovative /sustainable
electricity supply for
vessels, energy efficiency
measures targeting specifig
sectors (e.g.
culture/tourism,
construction, public
facilities, etc.), but also
efficiency & security of
crossborder energy
networks & pipelines, digita
tools / processes for energy
efficiency, integrated
energy efficiency plans
within RES strategies /
actions, as well as adoptior
of EU rules on energy.

Improvement of the

energy efficiency and
reduction of emissions of
vessels

IPA Adriatic lonian

SO11

Pillar 1

Promote and encourage
the development of
transnationally designed
innovations (technical and
non-technical innovation,
including services) through
pilot and joint actions
contributing to face societal
and environmenta
challenges like demograph
change, energy efficiency ¢
climate change.

Creation of a
comprehensive network
of recharging and
refuelling infrastructure

& pts
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

SPECIFIC
INDICATIVE AND MAIN ACTIO
ET@PROGRAMME OBJECTI\ PILLAR WHEME2
e OFSPECIFIOBJECTIVE
In the framework of
Maritime Spatial Plannin .
Pillar 3 e L P 9 | Creation of a
EEnEE, SEVEIER comprehensive network
s02.4 |4 transnational joint plans P

and pilot actions to boost
resilience to climate changg
in marine ecosystems.

of recharging and
refuelling infrastructure

SO 3.2 | Pillar 2

Support environmental
performance and energy
efficiency for low carbon
port systems and related
infrastructuresc such as
noise reduction, air quality,
decrease of CO2 emissions
through the adoption of
pilot actions testing
innovative technologies,
energy sustainability and
harmonised regulatory
standards for
maritime/river transport.

Enhance the developmen
of the Motorways of the
Seas (Mos) concept as an
alternative to overstretched
land transport through
targeted strategies and
action plans, aimedta
making full use of maritime
transport resources as well
as inland waterways in the
logistics chain.

Improvement of the

energy efficiency and
reduction of emissions of
vessels

& pts T P_S o
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

ET@PROGRAMME

SPECIFIC
OBJECTI\
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEME2

SO 3.2

Pillar 2

Set in place transnational
cooperation actions to
develop and/or improve
sustainable smart mobility
systems to strengthen
urban-rural linkages and
implement innovative
sustainable transport
solutions, including forms o
participatory governance to
improve multimodal and
low carbon mobility for
passengergpurists, and
commuters of the Adriatic
lonian region Map
infrastructural,
technological, legislative
gaps and barriers to freight
circulation including the
legal and administrative
variances hampering the
efficiency of smooth
transnational transportin
order to create a common
transnational transport
policy framework.

Creation of a
comprehensive network
of recharging and
refuelling infrastructure

SO 3.2

Pillar 2

Develop and test
innovative planning
tools/solutions forecasting
future demand for public
transport in view of the
impact caused by current
sociodemographic changeg
and present pandemic
situation on intermodal
national, regional and local
mobility.

Deployment of
renewable and low
carbon fuels and
powering stationed
vessels with renewable
power

& pts

35



W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

IPA Greece Albania SO0 24

and 3

adaptation to climate
change

SR INDICATIVE AND MAIN ACTIO
ETPROGRAMME OBJECTIN PILLAR WHEMED
e OFSPECIFIOBJECTIVE
Upgrade of green and blu Creation of a
Pillar 2 | infrastructure for comprehensive network

of recharging and
refuelling infrastructure

SO 11

Pillar 1
and 4

Accelerating innovation
and technology transfer
including commercialisatior]
of the final product or
solution These technologie
shouldbelong on the low
carbon technology list and
will include applications to
minimize resource
consumption in other
sectors

Improvement of the
energy efficiency and
reduction of emissions
vessels

of

IPA Croatia Bosnia
and Herzegovina
Montenegro

SO21

Pillar 2

Developing and
implementing jointpilot
and demonstration actions
on innovative technologies,
measures and solutions in
the field of energy
management (collection of
integrated data and the
interoperability of data
through digital
technologies, use of
innovative technology for
energy savig and necessar
reinforcement or extension
of the grid) and reducing
greenhouse gas emissions
(e.g., monitoring of air
quality and other
parameters in public
buildings on a larger scale)
and use of RES (e.g., dem(
centres/plants),

Creation of a
comprehensie network
of recharging and
refuelling infrastructure

& pts
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W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

SPECIFIC

ET@PROGRAMME OBJECTI\

E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEME2

SO 21

Pillar 2

Joint incentives and pilot
projects to encourage and
ensure a strategic approacl
to energy efficiency (e.g.,
developing SECAP, includi
both mitigation and
adaptation,establishing
energy hierarchy, such as
reduction of energy
demand, ensuring efficient
use of energy, generating
energy needs from
renewable sources, etc.)

Deployment of
renewable and low
carbon fuels and
powering stationed
vessels with renewable
power

SO 4.6

Pillar 2
and 4

Capacity building for
innovation in tourism and
cultural heritage, focusing
on recovery and resilience,
and sustainable
development of new or
upgrading of existing cross
border tourism products,
product diversification to
adapt to rew trends and
needs, including sustainabl
mobility measures such as
use of public transportation
alternative mobility modes,
low-emission transport

Improvement of the

energy efficiency and
reduction of emissions of
vessels

& pts



W{ / hIiMEROQVING SUSTAINABILITY IN MARITIME VESSELS OPERATIONS

ET@PROGRAMME

SPECIFIC
OBJECTI\
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

WHEME2

GreeceNorth
Macedonia

SO 3.2

Strategic actions and
projects related to the BC
"Markova Noga/Laimos"
between North Macedonia
and Greece in the Prespa
regiort The border
ONRa&dAYy3d LINP
scope and Terms of
Reference will be specified
in a targeted Call for
Proposals.

Deployment of
renewable and low
carbon fuels and
powering stationed
vessels with renewable
power

SCOPEEORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Italy-Croatia

SO 14

Pillar 1

Enhancing entrepreneurig
capacities to foster
innovation in products and
processes, also through the
promotion of collaboration
with cultural/creative
industries and the
development of new
sustainable
technologies/circular
economy approach;
Building or reinforcing
transformation and
digitalisation skills of SMEs
and their networks, in order
to boost innovation mainly
in blue economy sectors
and adopting circular
economy practices.

Promotion of ports as
testbeds for waste rese
and the circular economy

& pts

38

[1Systematica



39

25 pts [Systematica



SCOPHPORTS AS GREEN HUBS

SPECIFIC
ET@PROGRAMME OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 3.2

Pillar 2

Sharing expertise,
developing common
strategies and organizing
training courses for traffic
management in the coastal
and inner areas; Exploiting
ICT technologies to pilot
sustainable, seamless
passenger and freight
transport solutions and to
develop newjoint models of
multi-modal approach;
Sharing expertise,
developing common
strategies and organizing
training courses for traffic
management in the coastal
and inner areas;

Designing cycle routes of
macra-regional relevance
and testing new servicegt
encourage intermodality
(bike and train/ ferry/ tram/
bus/ plane) also considerin
tourism needs

Greening ground port

services and operations

SO 3.2

Pillar 2

Promoting innovative
solutions for implementing
the circular economy
approach in the
management of the ports;
Promoting innovative
solutions for implementing
the circular economy
approach in the
management of the ports;

Promotion of ports as

testbeds for waste reuse
and the circular economy

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 4.6

Pillar 2

Promotesustainable
tourism in peripheral areas
through the enhancement
of experiential tourism, the
diffusion of slow mobility,
the creation of new routes
linked to local specificities
and new services provided
by cultural and creative
industries, also applying
circular economy
approaches.

Promotion of ports as
testbeds for waste reuse
and the circular economy,

Italy-Slovenia

SO 2.6

Pillar 2

Innovative and sustainabl
solutions for the conversior
of production activities
from a linear model
towards a circular economy
model, also capitalising pag
experiences/good practice;

Supporting the creation of
experimental supply chaing
in the contextof the circular
economy and sustainable
food production, using
digital technologies and
artificial intelligence.

Promotion of ports as
testbeds for waste reuse
and the circular economy

ISO 1
6.2

All

Exchange of experience
and data, training
programmes to enhance th
capacity of public
authorities to design and
implement integrated cross
border initiatives on specifi
issues for the Programme
area (e.g., inner and
maritime mobility, health
servicesetc.)

Greening ground port
services and operations

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Central Europe

SO 2.6

Pillar 2

Increasing awareness of
policy makers and
stakeholders about
environmental and
economic opportunities of g
circular economy and
improving their capacity for
the practical
implementation of circular
economy approaches
Supporting policy
frameworks for deploying
and scaling up circular
economy approaches, e.g.
through developing and
implementing integrated
circular economy strategies
and action plans at the loca
and regional levels,
including related regional
innovation schemes.

Promotion of ports as
testbeds for waste reuse
and the circular economy,

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 2.8

Pillar 2

Fostering and
implementing integrated
urbanmobility concepts
including e.g. zer@mission
transport including cycling
and monitoring strategies
that contribute to improved
air quality management for
reducing exposure of the
population to transport
related emissions (air and
noise pollution) basedro
the applicable WHO
guidelines and EU
Directives Sharing
experiences and
approaches for sustainable
fleet management (e.g.
hydrogen and electric
buses) as well as use of en
of-life batteries in urban
electromobility systems
Testing and deployingeen
urban logistic solutions and
testing new approaches for
multimodal transport of
goods at the level of FUAs
(e.g. multtmodal hubs)

Promotion of ports as
new clean energy hubs
for integrated electricity
systems, hydrogen and
other low-carbon fuels

& pts



SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 2.8

Pillar 2

Designing and deploying
aGNr 0S3IASa @
YAt SE 27F dzNb
and logistics, including
preparation and
implementation of
Sustainable Urban Logistic
Plans (SULP) Triggering
behavioural changes
towards more sustainable
urban mobility through
innovative approaches (e.g
G LIANE  YSI adzN
accompanied by digital
campaigning).

Greening ground port
services and operations

EURO MED

SO 2.6

Pillar 2

Supporting sustainable
practices for waste
reduction and prevention,
tackling waste generation
and overpackaging; with a
focus on plastic.
Supporting public
authorities in the
development and adoption
of strategies for the
transition to circular
econony.

Promotion of ports as
testbeds for waste reuse
and the circular economy,

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Greece- Italy

SO 2.6

Pillar 2

Knowledge building in
awarenesgaising of policy
makers and stakeholders
regarding environmental
and economic opportunitieg
of circular economy. Best
strategies and action plans
at local/regional level for
developing and
implementing integrated
circular eonomy. Best
practices and
demonstration for
improving waste
management policies and
competences of the public
and private sector, includin
the prevention, processing
and recycling of waste
tackling specific types of
waste (maritime, micre
plastics, tetiles, waste
related to pandemic
equipment, construction,
etc.)

Promotion of ports as
testbeds for waste reuse
and the circular economy

IPA CBC South Adriatig
(ItalyAlbania
Montenegro)

SO 3.2

Pillar 2

Maritime, air, railand
road transports, also
targeted to tourism, such as
with improved public
transport links to cultural /
natural heritage sites,
through soft measures

Greening ground port
services and operations

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

IPA Adriatic lonian

SO 2.6

Pillar 1,
2,3 and
4

Enhance cooperation
between the public and the
private sector and establish
networks to
prevent, process and
recycle waste, and test
them through pilot
initiatives.

Develop and implement
transnational frameworks
and test pilot actions to
drive public wast policies
towards circularity (e.g.:
through integrated and
systemic approaches in
waste management
systems).

Promotion of ports as

testbeds for waste reuse
and the circular economy,

SO 3.2

Pillar 2

Support the increase of
Short Sea Shipping (SSS) i
the Adriaticlonian Sea
basin as sustainable
transport mode through
joint developed actions,
including the promotion of
the use of alternative
fuels/modes and last / first
mile environmentally
friendly solutions

Promotion of ports as

new clean energy hubs
for integrated electricity
systems, hydrogen and

other low-carbon fuels

SO 3.2

Pillar 2

Implement transnational
integrated action plans
supporting the
development of raisea
transportation intended as
intermodal and multimodal
transport mode.

Greening ground port

services and operations

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

IPA Greece Albania

SO 2.6

Pillar 2

Joint knowledge
development and planning
of circular economy
solutions. Building cross
border cooepration
networks aimed at waste
re-use. Investment in the
development and testing of
solutions for the separate
sorting, storage and
treatment of hazardous
waste and biewaste

Promotion of ports as
testbeds for waste reuse
and the circular economy,

SO 3.2

Pillar 2

Investments for the
modernization of the road
network in the crossorder
area, with an emphasis on
reduction of black spots.
Actions forrealignment of
urban and rural roads in the
crossborder area, with the
aim to improve accessibility
in remoted or mountainous
areas Investments in the
implementation of climate
proofed standards in road
reconstruction in order to
increase the resiliereof
crossborder road transport
infrastructure.

Promotion of ports as
new clean energy hubs
for integrated electricity
systems, hydrogen and
other low-carbon fuels

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

IPA Croatia Bosnia and
Herzegovina
Montenegro

SO 21

Pillar 2

Investments irmeasures
and actions that increase
energy efficiency and
improve the integration of
sustainable energy sourceg
in different sectors with
consideration of use of
clean mobility and
transport, including small
scale infrastructure
preferring naturebased
soluions.

Promotion of ports as
new clean energy hubs
for integrated electricity
systems, hydrogen and
other low-carbon fuels

SO 24

Pillar 3
and 4

Establishment of joint
emergency centres,
including smailkcale
infrastructure preferring
nature-based solutions.

Greening ground port
services and operations

SO 2.6

Pillar 1
and 2

Developing and
implementing approaches
and solutions for limiting
landfilling of all types of
waste and retaining their
value (as future resources)
in the economic cycle.
Improving waste
management policies and
competences of the public
sector, includinghe
prevention, processing and
recycling of communal
waste.

Promotion of ports as
testbeds for waste reuse
and the circular economy

& pts
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SCOPHPORTS AS GREEN HUBS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 4.6

Pillar 2
and 4

Developing and
implementing innovative
solutions and creating sma
destinations (e.gthrough
digitalisation and creative
industries), and new
services and products for
specific targeted market
segments such as seniors,
young people or people
with disabilities including
small scale infrastructure
preferring naturebased
solution

Promotionof ports as
new clean energy hubs
for integrated electricity
systems, hydrogen and
other low-carbon fuels

SO 4.6

Pillar 2
and 4

Developing and
implementing joint (pilot)
actions to support
diversification and
sustainability of the tourism
by investing in lesseknown
destinations (e.g. less
developed parts of the
programme area, hinterlang
and continental parts of the|
programme area) and
diverse forms of tourism
(cultural, rural, agro, active
health tourism, etc.)
including smailkcale
infragructure preferring
nature-based solutions

Greening ground port
services and operations

GreeceNorth
Macedonia

SO 2.6

Pillar 1,
2,3 and
4

Support joint product
design for durability,
reparability, upgradability
and recycling.

Circular economy
collaboration for resilient
value chains

Promotion of ports as
testbeds for waste reuse
and the circular economy

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Italy-Croatia

SO 24

Pillar 3

Studying and testing
integrated climate
adaptation solutions for
different domains/target
groups of population and
enhancing the definition of
common datasets on
atmospheric parameters fo
climate analysis and impac
assessment or improving
the usability d existing
ones; exchanging good
practices to monitor,
manage, mitigate and
support the adaptation to
climate change effects on
the most relevant economi
sectors. Improving digital
competencies, fostering the
use of new monitoring
technologies and toolsral
reinforcing the exchange o
data to increase safety and
risk forecasting capacities;
exchange of good practice
to increase post disaster
management capacities of
relevant actors

Enhancing transport safet
and security

& pts



SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

ISO &
6.6

All

Raisingawareness of the
persistence and impact of
legal and administrative
crossborder obstacles
related to maritime
cooperation in the
Programme area;
investigating and
recognising legal and
administrative cros®order
obstacles hindering
cooperation, especiaflin
the fields of risk
management, fisheries ang
aquaculture, Maritime
Spatial Planning;
Supporting joint actions to
investigate, adapt and test
digital CB services for
better administrative
cooperation in crucial fields
of maritime cooperation
(surveilance, emergency
response, accessibility.

Enhancing transport safet
and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Italy-Slovenia

SO 24

Pillar 3

Application of joint tools
to counteract the effects of
climate change and
extreme events and to
improve quality of life in
the crossborder space;
Strengthening crosborder
cooperation among local
authorities to build up
integrated risk
management sysims and
joint action plan Promoting
investments for the
development /
strengthening / modelling
of joint early warning and
risk monitoring systems as
well as small infrastructure
for risk prevention and
management, also with bio
engineering technique.

Enhancing transport safety
and security

SO 4.6

Pillar 2

Digitalising the tourism
sector to help product
diversification and recovery
after the pandemic.
Digitalising the tourism
sector to help product
diversification and recovery
after the pandemic.

Enhancing transport safet
and security

& pts
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Central Europe

SO 24

Pillar 4

Developing integrated
strategies and solutions to
improve central European
capacities for preparing an
adapting to climate change
and its negative impacts or
society, economy and the
environment (e.g. by
addressing different
aspects of resilient eco
systems). Exchanging
knowledge and good
practices on ecgystem
based climate change
adaptation measures and
implementing pilot actions
for restoration towards
resilient ecesystems, e.g.
rivers and wetlands,
transnational connectivity
of habitats, agreforestry,
biodiversity, landscapes,
climate proofing, modelling
and forecasting .
Developing and
implementing integrated
strategies and climate
action plans thatmprove
the risk awareness and
resilience of central
European cities and region
(e.g. regarding urban heat
islands, flash floods,
wildfires, greening) .

Increasing climate
resilience of critical
infrastructures and
cultural/natural heritage
sites throudp improved risk
preparedness and risk
management plans.
Developing integrated
strategies and solutions for
strengthening ecesystem
services for human health
and wellbeing in order to

support social resilience

Enhancing transport safet
and security
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

and counteracting socio
economic impacts of
climate change.

SO 3.2

Pillar 2

Exchanging good practicg
and developing standards
and sustainable solutions t
improve regional mobility
services in the public
interest and to increase
their resilience inimes of
crisis

Enhancing transport safet
and security

EURO MED

SO 24

Pillar 3
and 4

Prevention and mitigation
of natural and
environmental risks: o
tackling coastal erosion an
sea level rise fostering
better integration of coasta
Zone management with
other management
approaches of natural
resources. Prevention and
mitigation of risks hked to
human activities:

Help reduce water use by
encouraging water
efficiency

Enhancing transport safet
and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Greece- Italy

SO 4.5

None

Support the development|
of joint platforms or other
type of digital
infrastructure for ehealth.
Networking and exchange
of information and good
practices at crosborder
level that will allow to
prepare and adopt in case
of pandemics and other
types of he#h crisis
Reinforcement of the
quality of and the access tq
health sector and services
in the Programme area.
Crossborder cooperation in
healthcare can guarantee
quality and equality in the
supply of joint public health
services, as this type of
coopeaation decreases
fixed costs, increases the
number of patients that can
receive treatments and
improves efficiency. Public
and private cros®order
operators can take part in
crossborder projects.

Enhancing transport safet

and security

IPA CBC South Adriatic
(ItalyAlbaniaMontenegro)

SO 3.2

Pillar 2

Security procedures at
border-crossing & customs
aimed at efficient
connectivity are also
included.

Enhancing transport safet

and security

IPA Adriatic lonian

SO 24

Implement pilot actions
for a shared and
coordinated use of big datg
for modelling, early
forecasting and warning
systems to reduce climate
change risks.

Enhancing transport safet

and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Slovenie; Croatia

SO 24

Pillar 3
And 4

Development and
enhancement of
cooperation of disaster
response units and
organisations, including
rescue plans, protocols, an
co-ordination mechanisms
of civil protection to
prepare and respond to
climate changeelated
hazards and other risks in
the crossborder area.
Increasing the resilience to
climatechange effects in
the programme area:
Preparing and coordinating
crosssectoral, integrated,
crossborder climate
adaptation action plans for
neighbouring
municipalities/cities/region
s/territorial units (aligned
with the national climate
plans) and their
implementation on the
regional level (e.g., SECAHR
Sustainable Energy and
Climate Action Plan) for
anticipating the adverse
effects of climate change
on key sectors and taking
appropriate activities to
prevent/minimise damage
they can cause, or taking
advantage of opportunities
that may arise

Enhancing transport safet
and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 2.7

Pillar 3
and 4

Joint crossborder
upskilling and equipping of
disaster response units an(
organisations for different
types of hazard scenarios
define for the expected
area covered (e.g., fires,
frost, floods, droughts,
storms, earthquakes, and
other extreme events);
sharing knowledge and
good practices on climate
adaptation for resilience of
society and infrastructure;

Increasing the resilience
to climatechange effects in
the programme area:
Preparing and coordinating
crosssectoral, integrated,
crossborder climate
adaptation action plans for
neighbouring
municipalities/cities/region
s/territorial units.

Enhancing transport safet
and security

SO 4.6

Pillar 2

Enhancing resilience and
recovery of tourism and
culture by development
and upgrade of joint CB
tourism products and
services

Enhancing transport safet
and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

IPAGreece Albania

SO 24

Pillar 3
and 4

Joint actions and
development of strategies
for supporting adaptation
to climate change and
preventing natural risks.
Increasing institutional and
operational capacity of
local communities for
supporting the preventio
and management of
climate change related
risks.

SO 3.2

Pillar 2

Measures to manage
safety risks created in the
crossborder road network
due to weather conditions
and the special
geomorphological
characteristics of the cross
border area

SO 4.5

None

Support of the
digitalization in healthcare,
including the supply of new
and improved equipment
for supporting telemedicine
services, with a focus on
H224 and sparsely
populated communities of
the crossborder area.

Enhancing transport safet
and security

& pts



SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

IPA CroatiaBosnia and
Herzegovina Montenegro

SO 24

Pillar 3
and 4

Development and
introduction of joint climate
change adaptation, cross
border disaster prevention
strategies and first
response plans, as well as
solutions and systems for
monitoring, prevention and
management of potential
risks (e.g., floods, wildfires
landslides, droughts, sea
pollution, earthquakes,
invasive alien species, etc.
including education of
public and regulation of
behaviour. Encouraging
intersectoral/interstate
cooperation in risk
prevention and rapid
response management
through developmenand
implementation of joint
protocols, procedures,
approaches and measures
smallscale infrastructure
preferring naturebased
solutions, response
vehicles, equipment,
shelters, etc.

Enhancing transport safet
and security

& pts
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SCOPESAFETY IN PORTS

ETGPROGRAMME

SPECIFIC
OBJECTIV
E

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 4.5

None

Improving access to
health care services for
vulnerable and
marginalised groups, such
as elderly, children (e.g.,
children deprived of
parental care) and persons
with disabilities through
investments in equipment,
transport means, etc.

Developing and
implementing joint
activities/solutions to
promote healthy lifestyles
and active and healthy
aging, disease prevention.

GreeceNorth Macedonia

SO 4.5

None

Actions aimed at
preventing the occurrence
and effects of
unpredictable adverse
events such as crisis
situations, e.g. epidemics,
nosocomial infections.

Enhancing transport safet
and security

& pts
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Italy-Croatia

SO 3.2

Pillar 2

Setting up common
analysis and data
exchanges on existing
connections in order to
define new sustainable
solutions for the access to
ports and the integration of]
transport networks in port
towns; establishing action
plans aml common
standards to manage
physical and cybersecurity
2F FNBAIKG |
transports also in real time
through the use of ICT and
web-based tools.
Promoting joint monitoring
and data analysis helping
defining cross border
policies on greener
maritime routes and sea
pollution reduction;

Development of
efficient capacity
allocation and traffic
management systems

Italy-Slovenia

SO 2.6

Pillar 2

Developing crosborder
services based on ICT
solutions in order to
increase the efficiency and
sustainability of economic
activities (logistic, delivery,
mobility services, etc.)

ISO &
6.2

All

Joint investments to
improve quality and
accessibility of public
services for the benefit of
the most isolated and
remote areas (i.e., through
telemedicine, eservices for
disadvantaged groups etc.
exploiting ICT technologies
to share and process data
and developing a bilingual
offer

Diffusion of innovation,
data and Al for smart
mobility

& pts
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Central Europe

SO 2.8

Pillar 2

Exchanging knowledge,
experiencesand good
practices on smatrt traffic
management to improve
aspects such as parking,
congestion, GHG and othe
transportrelated
emissions, considering
among others Urban
vehicle access regulations
(UVAR) Testing and
rolling out Mobilityasa-
Service (MaS) solutions
and other digital business
models for sustainable
urban mobility and smart
logistic solutions -

Development of
efficient capacity
allocation and traffic
management systems

SO 3.2

Pillar 2

Improving the
coordination between
regional transport
operators across borders
(including e.g. the
harmonisation and
integration of ticketing
information and services
and the setting up of
interregional partnerships
of transport operators).
Developing andesting
smart concepts for regiona
mobility (including e.g.
digital solutions and traffic
management systems).

Development of
efficient capacity
allocation and traffic
management systems

& pts
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 3.2

Pillar 2

Testing the optimisation
of logisticchains in rural
and peripheral areas
through pilot actions based
on innovative technologica
solutions (e.g.
digitalisation) - Developing
and implementing green
solutions for an efficient
at ad YAt Sé
goods in peripheral, rural
and sparsely pagated
areas

Diffusion of innovation,
data and Al for smart
mobility

ISO &
6.6

All

Developing smart city ang
smart region strategies anq
supporting their integration
into local and regional
policies and governance
systems - Further
strengthening digital
governance solutions to
create efficient public
services that facilitate
interaction between
administrations and citizen
and businesses (e.g: e
governance solutions,
digital public services-e
participation) Testing,
adapting anddeploying
smart digital services for
better cooperation and
coordination beyond
administrative borders (e.g
in the health sector)

Development of
efficient capacity
allocation and traffic
management systems

IPA CBC South Adriatic
(ItalyAlbaniaMontenegro)

SO 3.2

Pillar 2

These actions may also
support adopting EU rules
on transports, and include
digitalisation management
/ monitoring of transport

Development of
efficient capacity
allocation and traffic
management systems

& pts
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 3.2

Pillar 2

Joint actions for soft
mobility, multimodal
transport links, ports
security & green ports (suc
as while testing new
technology, digital tools,
ICT solutions in ports e.g. t
enhance interoperability
among ports, to support
the supply chain, or to
enhan®@ connectivity to
islands, incl. green solution
for short sea shipping, etc.

Diffusion of innovation,
data and Al for smart
mobility

IPA Adriatic lonian

SO 3.2

Pillar 2

Strengthen the role of the
Adriaticlonian transport
sector within the upcoming
TENT policy through pilot
actions and the
implementation of shared
solutions aimed at boosting
the role of ICT, in particula
with regard to the
dematerialization of
transportprocedures,
especially in maritime port
areas.

Development of
efficient capacity
allocation and traffic
management systems

& pts
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

Slovenia Croatia

ISO
6.2

All

Development of
innovative crossorder
solutions and pilot actions
in the field of energy
efficiency (jointly
developed tools and
solution for improving
energy efficiency at
different levels, models of
selfsufficient energy
communities, monitoring
systems proposals for
reducing legal,
administrative and other
obstacles hampering
implementation of such
tools and solutions);

Diffusion of innovation,
data and Al for smart
mobility

IPA Greece Albania

SO 4.6

Pillar 2

Enhancement and
promotion ofcultural and
creative industry (capacity
building, training,
promotion of cultural
services, support of cultura
and creative industry
clusters, support of
upskilling and reskilling for
digital transformation of
CClI).

Diffusion of innovation,
data and Aldr smart
mobility

& pts
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SCOPIDIGITALISATION IN PORTS

SPECIFIC INDICATIVE AND MAIN ACTIO
ET@PROGRAMME PILLAR THEME
OBJECTIVE OFSPECIFIOBJECTIVE

Supporting croskorder
innovation and technology
based orsmart
specialisatiorapproach and
improving cooperation
between research
institutions, SMEs, public
sector, and business
support organisations.
Strengthening and
modernising business
support services (including
smallscale infrastructure
Pillar 1 prefgrring naturebased Diffusion of innovation,
SO 1.1 and 4 solutions) thacould help | data and Al for smart

with: trainings, marketing, | mobility
developing and or
implementing new
services/products, using IQ
IPA Croatia Bosnia and and new technologies,
Herzegovina Montenegro implementing innovative
solutions in business
organisation and processe
(blockchain, big data, cloud
computing, Internet of
Thirgs, advanced
manufacturing, robotics,
artificial intelligence,
cybersecurity, etc.)

Developing and
supporting existing
business clusters and/or
networks of SMEs in
applying ICT, innovation
and new technologies to
develop and promote
common products for local
crossborder and
international market

Diffusion of innovation,
data and Al for st
mobility

SO 1.3 Pillar 4
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SCOPIDIGITALISATION IN PORTS

ET@PROGRAMME

SPECIFIC
OBJECTIVH

PILLAR

INDICATIVE AND MAIN ACTIO
OFSPECIFIOBJECTIVE

THEME

SO 2.1

Pillar 2

Implementing pilot
actions to test innovative
and climateneutral
solutions through, e.g.,
taking up and exploiting
R&D results for the energy
efficient renovation and
heating and cooling of
buildings (includingultural
heritage building

Development of
efficient capacity
allocation and traffic
management systems

SO 4.5

None

Development and
implementation of ICT
solutions and (pilot) actiong
to support digitalization in
health care

Diffusion of innovation,
data and Al for smart
mobility

GreeceNorth Macedonia

SO 2.7

Pillar 3
and 4

Actions related to the
protection of the
environment and especially
in the management and
monitoring of Axios/Vardar
river water quality and the
establishment of early
warning mechanisms (usin
ICT). Actions for capacity
building and knowledge
exchangedr the
management of water
ecosystems (e.g. by
applying innovative water
treatment technologies)

Diffusion of innovation,
data and Al for smart
mobility

& pts
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3.3Summary by country

Each row represents thessessment of each individual EUSAIR country under consideration.
On the abscissa axis we find instead two main evaluation blocks:

0KS o WiKSYSaQ AyOfdzZRSR Ay (GKS baNBSykaYl NI LI
indicative and main action @pecific Objective contained in the various Bidgramme1-27 as a
qualitative/quantitative indicator. It ranges from a minimum ofWhite color- up to 25-dark green

witk color by graduating every 5 correlated indicative and main action.

11 ETC lBgramme: In this case, for each countpypgrammes21-27 have been marked to which

that country has access

Outcomes of the evaluation:

EU countries have a higher amount of indicative and main action themes included in the
GANBSykaYl NI LiddEUCoutres/ OSLIG G KI y

Non-EU countries, despite the small number of indicative and main action with respect to the themes
included in the "green/smart port" concept, nonetheless present a good variety and coverage of the
themes.

At the level of EU countries, éhgreatest satisfaction from the actions with respect to the themes
belongs to Italy and Croatia with regard to the quantity, while Italy and Slovenia with regard to the
variety

As far as noiEU countries are concerned, Albania and Bosnia Herzegovinaeaceuntries with the
highest number of indicative and main actions with respect to the themes considered

The most satisfied theme is "Safety in pelEshancing transport safety and security”, while at the
level of 'Scope' "Ports as green hubs"
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4

EUSAIR
Countries

Italy

Slovenia

Croatia

Greece

Montenegro

Albania

Bosnia

Herzegovina
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Financial Instruments Framework By Country

Bosnia
Herzegovina : 2 4 .
Albania 2 |5 7 (S
Montenegro N 3 12
Greece B 12 12 0 4
Croatia 3 7 13 3 25 8 11 (
Slovenia 6 8 18 4 9
Italy . 13 16 25 8 9

30 40 50 60 70 80 90 100

(=]
[
(=]
N
o

m Improvement of the energy efficiency and reduction of emissions of vessels
® Creation of a comprehensive network of recharging and refuelling infrastructure
m Deployment of renewable and low-carbon fuels and powering stationed vessels with renewable power
Promotion of ports as new clean energy hubs for integrated electricity systems, hydrogen and other low-carbon fuels
M Greening ground port services and operations
B Promotion of ports as testbeds for waste reuse and the circular economy
M Enhancing transport safety and security
m Development of efficient capacity allocation and traffic management systems

m Diffusion of innovation, data and Al for smart mobility
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3.4Summary by ETRrogramme

In the following tables, @&h line represents the assessment of each single EUSAIR country considered.
On the abscissa axis we find instead two main evaluation blocks:
GKS ¢ UGKSYSaU AyOfdzRSR AW¥NNGES ORKPASLIKI P 638X
to the indicative and main action of the Specific Objective contained in the varioyzr&jr&mmes
21-27 as a qualitative/quantitative indicator. It goes from a minimum efwhite - up to 8- dark
green- white, graduating every 2 correlated indicative and main actions.

7 Countries: The beneficiary countries are indicated for each ETC programme
Outcames of the evaluation:

The most homogeneoysrogrammesn terms of satisfying the 9 'themes' included in the concept of
"green/smart port" are:

Central Europe

Adriatic lonian IPA

Croatian IPA

Bosnia and Herzegovin®lontenegro
Theprogrammesamost oriented towards the satisfaction of only some of the 9 'themes' included in
the concept of "green/smart port", with the particular concentration on the themes Ports as green
hubs and Safety in ports are:

" ltaly-Croatia

Euromed

Slovenia Croatia (maily Safety in ports)

Greece and Italy
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TOPICS included in the "green/smart port" concept

Improving sustainability EUSAIR Countries
in maritime vessels Ports as green hubs | Safety Digtaeuion
operations in ports i povis

ETC Pillar Specific ERDF
Programme Objective | in Mio €

of vessels
economy
Croatia
Grecia
Montenegro
Albania

operations

infrastructure
rarhan fiale

for smart mobility
Italy
Slovenia

Improvement of the energy
sfficiency and reduction of emissions
Creation of 3 comprehensive
network of recharging and refuelling
vessels with renewable power
waste reuse and the circular

Enhancing transport safety and
security

carbon fuels and powering stationed

Deployment of renewable and low-
Promotion ot ports as new dean
energy hubsfor integ; icity
systems, hydrogen and other low-
Greening ground port services and
Promotion of ports as testbeds for
Development of efficient capacity
allocation and traffic management
systems
Diffusion of innovation, data and Al

Bosnia

Pillar 2 (5) | SO 1.4-50 145,10
Pillar3(2) |24
Italy-Croatia Pillar 4 (2) (SO 2.4-50
Pillar1(1) (2.7

-

Pilar2(2) [s02.4-50 | 4813
Pillar 3 (1) | 2.6

Italy-Slovenia S04.6 1

Pillar2(7) (SO 1.1-S0 150,73
Pilllar4 (3) (2.1

Central Europe |Pillar 3 (1) |$02.4-50 2 2 4
Pillar 1 (1) |26

pillar3(1) [s0 2.4 106,90
Pillar 2 (1) [SO 2.8

EURO MED Pillar 4 (1) 2 2 X[ X| X| X

Pillar 2 (1) [SO1.1-S0 22,57
Pillar1(1) |26

Greece - Italy s045 1l 3 3 X X

Pillar2(7) |SO 2.1 - 22,16
South Adriatic | pillar4 (2) |SO 3.2

(italyAlbania- |Pilar1(1) [SO4.8 7l 1 2 1 1 X X[ X
Montenegro)

pillar 2 (6) [S01.1-50 | 107,08
pillar 3 (6) | 2.4

IPA Adriatic lonian | Pillar 4 (3) (50 2.6-50 2 4 1l 1l 1 2 1 1 | x| x|x|x|x|x
pillar1(2) |27

Pillar2 (1) |S02.4-50 39,92
Plllar3(5) (2.7

Slovenia - Croatia | Pillar4 (2) |50 4.6 1l X| X

Pillar 2 (6) |50 2.4-S0 17,96
Pillar3(1) |26

IPA Greece
Pillar 4 (1) |S03.2-50
Albania 46 1 2 3 4 - % ¥

IPA Croatia - Pillar 2 (4) |SO1.1-S0 106,97
Boshia and Pillar3(1) (13

Pillar 1(2) |S02.1-50 2 1 il 2 2 2 4 1 4 X

Herzegovina -  |pillar4 (9) |2.4
Montenegro 502.6-50

Pillar 2 (5) |S02.7-S0 18,01
Pillar1(1) (2.6

Greece-
Pillar3(2) [s03.2-50
North Macedonia |piara (2) |45 2 2 2 2 )
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4. Inventory of Green and Smart port projects

4.1Introduction
Developing a green and smart port is a significant progress in the specific application of energy

Financial Instruments Framework By ETC Project
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® Improvement of the energy efficiency and reduction of emissions of vessels
W Creation of a comprehensive network of recharging and refuelling infrastructure
w Deployment of renewable and low-carbon fuels and powering stationed vessels with renewable power
Promotion of ports as new clean energy hubs for integrated electricity systems, hydrogen and other low-carbon fuels
M Greening ground port services and operations
m Promotion of ports as testbeds for waste reuse and the circular economy
M Enhancing transport safety and security
® Development of efficient capacity allocation and traffic management systems
m Diffusion of innovation, data and Al for smart mobility

conservation and emission reduction as welirdslligent technologies in global ports and maritime
shipping sectors.

A green port is a port that invests and encourages in environmentally friendly and sustainable operations in
all formats of the ports and maritime industry.

Thischapteraims to provile a detailed inventory of existing projects with reference to the framework of
scopes and themes related to the concept of green and smart ports previously identified and illustrated in
the inception report of this project.

The first part providea specific benchmarking exercise of best practices and of European and International
case studies to include the key topics of the Flagship projects, among technological innovation and
sustainability and resilience.

It is followed by the state of the adf macroNBE I A 2y Qa LI NI aSO02NJ Ay GSN)¥a
initiatives by describing the ongoing projects and initiatives regarding the themes mentioned in the first
part of the report.
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4.2 Scope and themes of green and smart ports concept
The follaving chapter provide details of the themes related to the following four main scopes of green and
smart points, providing detailed explanations of their relevant themes.

1 Improving sustainability in maritime vessels operations
1 Ports agyreen hubs

9 Safety in ports

9 Digitalization in ports

4.2.1Improving sustainability in maritime vessels operations

Improvement of the energy efficiency and reduction of emissions of vessels

Deployment of Liquid Natural Gas (LNG) fueled vessels

The improverent of the energy efficiency and reduction of emissions of vessels can go through several
steps, including the deployment of Liquid Natural Gas (LNG) fueled vessels and the test and deployment of
full electric vessels and tugs.

A liquid natural gas (LNGlelled vessel is a ship that runs on LNG as its primary fuel source. Natural gas is
cooled to minus 162 degrees Celsius which turns it into a liquid. Liquefaction reduces the volume to 1/600
of that of gas and enables it to be transported in large quargibig sea. It is also relatively safe because its
specific gravity is lighter than that of air and it is easy to diffuse, so there is less risk of exploliGris a
cleaner burning fuel than traditional marine fuels, such as heavy fuel oil or diesetsause in shipping

can help reduce emissions and comply with stricter environmental regulationspaiN&red vessels

include cargo ships, ferries, and cruise ships.

The volume of LNG trade, which plays a leading role in international gas tradirgecgeal to increase by
21% in 2025 compared to 2019. Globally, the number of-fLi¢{@d vessels has increased from 18
completed vessels in 2010 to 175 currently in service, with more than 200 on order in 2020. Most of the
vessels in service are operateddnrope and it is expected that the shift from heavy oil to LNG or other
alternative fuels will be further accelerated as a result of the strengthening of Sulfur Oxides (SOXx)
regulations in January 2020.

The SOx emission regulations by Internationalitfae Organization (IMO) is limiting the sulfur content of
bunker fuel to reduce vessel exhaust emissions of SOx and prevent air pollution. The current limit of 3.5%
sulfur content in bunker fuel is being reduced to 0.5% as of January 2020. Main measlueés i

installation of onboard scrubbers, use of complied fuel, and transition to LNG as fuel.

LNG fuel has a low environmental impact, but there are the following three general disadvantages to using
it as a ships fuel.

1 Installation of engines that can @t NG fuel

1 Capital investment is also required in equipment other than engines, such as fuel tanks 2 to 3 times
larger than conventional ones and-liguefaction equipment.

1 Cost at the time of new construction is 15 ~ 30% higher compared to conventieted fuessels

3 https://www.mol-service.com/blog/Inepsshipsfuel
4 https://www.mol-service.com/blog/Ineasshipsfuel
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Figureld DI & ! 3Af Al e ¢ T ioanRering 2essel MG bubkeriNggdte tivorlf'slddgestfLibied container ship

Europe is leading the way in the field of L-N@ledvessels, with most of these vessels operating in Europe.
This is due to the fact that companies there took the lead in accepting strict sulfur content regulations in
the Emission Control Areas (ECA) of the North Sea and the Baltic Sea.

The development ot NG bunkering infrastructure is also essential for the widespread use efuiei@

ships, and Europe is also leading the way. The Port of Rotterdam (the Netherlands), the Port of Amsterdam
(the Netherlands), the Port of Zeebrugge (Belgium), the Poraodfddona (Spain), and other major ports

can LNG bunkering.

A significant example of it can be found in the Valencia port in Spain. The Port of Valencia is a major seaport
located in the city of Valencia, on the east coast of Spain. It is the largestrptre dlediterranean Sea

and is considered one of the most important ports in Europe. The port handles a wide range of cargo,
including containerized cargo, bulk goods, and general cargo.

Valencia port is at the forefront in Spain in the supply of LNGé€fieguNatural Gas) by the shipping
company Balearia. Specifically, in 2020, the Déased company carried out a total of 291 natural gas
supply operations, reaching 26,777 m3, in the Port of Valéncia.

The Port Authority of Valencia (PAV) and Bale&igltbeen collaborating for years in the introduction of

LNG and the improvement of supply services to ships with this fuel with the implementation of the Multi

¢ NHzO1 G2 { KAL) {2adSY dacc¢c{uvd ¢KdzaI d¢p: thod whefef . I f
several tankers simultaneously supply liquefied natural gas to the ship, making bunkering faster and more
efficient. The ships that received this cleaner fuel were the five ferries that last year connected the port of

Valencia with the Balearlslands: Hypatia of Alexandria, Abel Matutes, Sicilia, Ndpoles and Bahama Mama.

Test and deployment of full electric vessels and tugs

Another way to improve the energy efficiency and reduce the emissions is the employment of fully electric
vessels. A fuklectric vessel, also known as an electric boat or electric ship, is powered by electric motors
that run on stored electricity from batteries. The batteries can be charged by shore power ofdmaoh

5 https://www.valenciaport.com/en/valenciaporteadsspainin-naturatgassupply-operations/
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generators, such as solar panels or fuel cells. Bazalectric motors are more efficient than internal
combustion engines, electric boats are quieter, produce less pollution and have a lower total cost of
ownership.

An example of this type of green vessel is the Yara Birkeéhl@his is the world's fitautonomous and
zero-emission container vessel. With this vessel, the company will remove 40,000 piegeled truck

journeys every year, and reduce NOx (Nitrogen oxide) and CO2 emissions, improve road safety, reduce road
dust formation and traffic noiseThe zereemission vessel will transport mineral fertilizer from Yara's

production plant in Porsgrunn, Norway to the regional export port in Brevik.

On the technical side, KONGSBERG is responsible for the development and delivery of all essential
technolagies at Yara Birkeland. This applies to the sensors and integration required for remote and
autonomous operations, as well as electrical propulsion, battery and control systems.

Yara Birkeland was put into commercial operation in Porsgrunn in the spr2@ipaf During the first to
years of operation, the vessel will go through a gradual transition towards full autonomous sailing.

Figure2 Yara Birkeland, the world's first autonomous and z&massion container vessel

Creation ofa comprehensive network of recharging and refueling infrastructure

Construction of LNG depots and facilities

This new generation of vessels (the LNG powered vessels and the fully electric powered vessels) need a
new type of infrastructure so that they opate optimally.

In particular is necessary the construction of LNG depots and facilities and the deployment of LNG
bunkering vessels. A liquefied natural gas (LNG) depot and facility is a location where LNG is stored and
distributed. LNG is liquified, sbtakes up 600 times less space than natural gas in its gaseous state, making
it more practical for transport.

An LNG depot typically includes one or more large storage tanks that can hold millions of gallons of LNG.
These tanks are insulated to maintairetlow temperature of the LNG. The depot also includes facilities for

6 https://www.yara.com/newsand-media/medialibrary/presskits/yarabirkelandpresskit/
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loading and unloading LNG onto ships or trucks for transport, as well as systems for vaporizing the LNG
back into its gaseous form for distribution to customers.

An efficient example dENG facilities is the Adriatic LNG Terminal, which is the first offshore Gravity Based
Structure (GBS) for unloading, storing and regasifying Liquefied Natural Gas (LNG), in full respect of the
environment.

The Adriatic LNG terminal is a liquid natural gas offshore terminal, formally known as Terminale GNL
Adriatico Srl. Located in the northern Adriatic 9 miles (14 km) offshore of Porto Levante, Porto Viro, near
Rovigo, ltaly, it is the world's first offshogeavity-based structure LNG regasification termihal.

With a regasification capacity of 8 billion cubic meters of LNG per year (equal to half the national LNG
import capacity), the terminal supplies over 10% of national consumption of natural gas.

Figure3 Adriatic LNG terminal

Guaranteeing supply to Italy LNG shipped mainly from Qatar, but also from Egypt, Trinidad and Tobago,
Equatorial Guinea and Norway, the Adriatic LNG terminal marked the start of a new phaseatidhal
energy supply system.

The offshore terminal includes:

A reinforced concrete structure (Gravity Based Structu®®S) which hosts two LNG tanks;
A regasification plant;

Mooring and LNG unloading facilities;

Utility systems

Living quarters and hglort.

= =4 =4 -4 =4

7 https://en.wikipedia.org/wiki/Adriatic LNG terminal
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Figure4 Adriatic LNG offshore terminal

To acknowledge its technological and strategic excellence within the national energy system, in 2010 the
GSNXYAYLFET gFa ol NRSR a. Said Ly T NIPhiis\GhraliEdexgs Avai® 2 S O i

Deployment of LNG bunkering vessels

LNG bunkering vessels are also available to feed LNG vessels. These vessels are ships that are specifically
designed and built to transfer liquefied natural gas (LNG) from a storageyfacitihother ship to a vessel

that uses LNG as fuel. This process is called "bunkering” and it is similar to refueling a traditional ship with
oil. LNG bunkering vessels are equipped with specialized tanks, pumps, and other equipment that allow for
the sak and efficient transfer of LNG. They are used to supply LNG to ships that have been converted to
run on LNG as fuel as an alternative teb@ibed fuels, helping to reduce emissions and increase energy
efficiency.

8 hitps://www.adriaticlng.it/en/the-terminal/
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Figure5 LNG bunkering vessel Coral Energy

LNG bunkering vessels are used for ship to ship bunkering operations, supporting the increasing use of LNG
as a marine fuel. The typical capacity of these vessels is up to 10,000 cubic meters.

An example of LNG bunke8\da 8 St ¢2dzf R 6S UKRSEIONX 0 SIRI | KA KS2 dz@ NJ
0dzy1 SNJ 9SaaSts 4gKAOK KIFa 0SSy 2FFAOAFfE @ Lizi Ayiz
subsidiary Guangzhou Shipbuilding International (GSI) following a conversjeat.

¢tKS @SaasSt Aa [/ KAYyFQa FTANRG [ bD odzy{SNAy3dI @SaasSt
Offshore Oil Corporation (CNOOC). It was built by Jiangnan Shipbuilding and delivered in May 2015. The
conversion project was launchedjac Ay ! dzZ3dza i wWnuwuw |G D{LQa 2SyOK2y13
a total length of 184.7 meters and a molded width of 28.1 meters, can carry 30,000 cubic meters of

liquefied natural gas. During the conversion process, the vessel will be fitted witdgk@yment such as

cryogenic units, gas combustion devices, gbighip refueling systems, and reliquefication systems to

enable the refueling function.

The vessel has a fueling capacity of 1,650 cbm of LNG per hour, sufficient to fuel large contasneushi
fuel ore carriers, crude tankers and RORO ships.

9 https://www.offshore-energy.biz/worlddargesting-bunkervesselis-here/
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Deployment of renewable and leearbon fuels and powering stationed vessels with renewable

power

Promotion of ports as new clean energy hubs for integrated electricity systems, hydrogen and other

low-carbon fuels

Use of renewable energy sources to feed the power system of ports and terminals
There are several clean energy sources that can be usegtbtfie power system of a port, including:

1

Solar power: Solar panels can be installed on the roofs of port buildings and on dedicated structures
in the port area. These panels convert sunlight into electricity that can be used to power the port's
operatiors.

Wind power: Wind turbines can be installed in the port area to generate electricity from wind energy.
This is particularly effective in coastal areas where winds are strong.

Hydroelectric power: In ports located near a river or waterfall, hydroeleptiger can be generated

by harnessing the energy of flowing water.

Biomass: Organic material such as wood chips, agricultural waste, and sewage can be converted into
energy through the process of combustion or anaerobic digestion.

Geothermal: Portdocated in areas with geothermal activity can harness the heat from the earth's
crust to generate electricity.

Tidal and wave energy: Ports located in coastal areas can harness the energy from ocean tides and
waves to generate electricity.
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Figure7 Sustainable Ports as Energy Hdbs

l'a Iy SYySNHE& Kdzoz | LRNIQAa RSYFYR F2NJ St SOGNROAGE
Electrification of the transport sector increase the need for demand side management, cluster and

energy storage to offer peak load shaving and flexibility. Furthermore, it is large potential to save energy

and increase the amount of local produced renewable enérgy.

The choice of energy source to feed the power system of a port will depeige location and availability

of the resources, as well as the specific energy demands of the port. There are several examples for each
source. The first one related with solar power can be found in the Hualien Port, Taiwan. Considering the
increase irenvironmental protection awareness and the rise in prevalence of adopting renewable energy,
Hualien Port began installing solar panels on the rooftops of its buildings in 2018. This led to an increase in
GKS LER2NIQa AyO02YS I yRs. NBhR daddf 2020/ a tdtal of 2, 4DAkilowditsof SY A & & A
capacitors will be completed. According to statistics, a total of 1,283,841 kWh of electricity will be produced

in 2020, reducing carbon dioxide emissions by approximately 684 metri¢%ons.

For what cowrern the wind power there can be two alternatives: either the energy is produced on site, in

the harbor area by installing wind turbines in the immediate vicinity of the wharves, or the energy is

produced in offshore wind farms, more or less distant frdma harbor, and then transported to the harbor

area. As a first case, one can consider the port of Tanjin where the , three wind turbines intended for clean
L2 6 SN ASYSNIXridA2y 6SNB O2yySOGSR (2 GKS LR2NIQa LRg
Megawatt wind power project as part of the Green Intelligent Energy Demonstration Program Section C at

the Port of Tianjirt?

Port of Tyne (UK) is an example of an infrastructure which use @hofé wind farm. The Port of Tyne has
launchedanewgreeBy SNE& LI N] GKFdG Attt aSNWBS Fa I adN)y GS3
energy sector. The Tyne Clean Energy Park is planning to provide infrastructure for all renewable energy
generation needs. A total of 200 hectares of land will be availafttén its boundaries.

Located on 4 sites, the Port of Tyne is one of only two deep sea ports in the north east region. Offering sites
and berths to accommodate deep drafted vessels with no beam restriction, Port and Tyne Clean Energy

10 https://maritime-executive.com/editorials/sustainablgorts-asenergyhubs

1 https://maritime-executive.com/editorials/sustainablgorts-asenergyhubs

2 https://hl.twport.com.tw/en/CP.aspx

13 hitps://www.offshore-energy.biz/portof-tianjin-makingheadwayon-cleanpower-supply/
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Park users will beniffrom unrestricted, lock free access to berths with 13.0m of depth alongside. The Port
is a safe haven for offshore wind operators and other renewables specialists that is open 24/7, 365 days a
year, during all tide states.

Figure8 Port of Tyne

Port of Tyne is already rapidly transforming its own commercial operations to becomecaiban

industrial hub and made a clear commitment to decarbonization in its Tyne 2050 strategy. This outlines the

t 2 NI Qa & i NI G Sedah Enaliek and Gpygratdi & clearbedetgy powered maritime supply chain
ASNDAOSEs AyOfdzZRAYy3 o6SAy3a W/ I NBLY bSdziNIf o0& Hnon

Deployment of new, more efficient port lighting systems

Another improvement in order ttransform the port into a green hub is the deployment of new, more
efficient port lightening system. A more efficient port lighting system would be one that is designed to
minimize energy consumption while providing the necessary lighting for port opegiihere are several
ways to achieve this:

1 LED lighting: LED lights are more enegtficient than traditional incandescent or fluorescent lights.
They consume less power and last longer, reducing the need for frequent replacements.

1 Smart lighting contrb Smart lighting control systems can be used to automatically adjust the
brightness of lights based on the level of ambient light or the presence of people. This can help to
reduce energy consumption when lighting is not needed.

1 Daylight harvesting: Thtechnique uses sensors to detect the amount of natural light available and
adjust the intensity of artificial lights accordingly. This can help to reduce energy consumption during
daylight hours.

1 Solarpowered lighting: Solapowered lights do not requira connection to the electrical grid, and
can be installed in areas where a power source is not readily available. This can be especially useful
for remote areas of the port.

https://www.portoftyne.co.uk/newsand-media/news/portof-tyne-launchestyne-cleanenergypark-to-boost
north-eastsrenewablesinfrastructure
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In particular the replacement of the old lightning system with the new LED lgghéin also significantly
contribute to achieving an efficient port lighting system. Several ports have already started with this
process: Port Klang (Malesia), Tan Cang (Vietnam) and the Port of Rotterdam (NetHérland).

Creation of green hydrogesites for production and distribution of hydrogen power

Another fundamental elements in order to mitigate the emissions for a port is the creation of green

hydrogen sites for production and distribution of hydrogen power. Hydrogen fuel cells can be used to

power ships and cranes, and hydrogen can also be used to generate electricity for lighting and other needs.
Additionally, hydrogen can be used to store energy generated from renewable sources, such as solar and
wind power, which can then be used to povtae port during times of low renewable energy production.

This can help to reduce the port's dependence on fossil fuels and lower its carbon emissions. There are
aSOSNIf SEFYLXSEa 2F K2g | @RNRB3ISYy A& RSlidggR@®Rk Ay |
port of Quingdao, in the port of Valencia and in the port of Rotterdam.

VAY3IRF2 t2NI KIFra OfFAYSR GKFG AG Aa GKS 62NI RQa ¥
hydrogenpowered crane technology and systems by developihgdrogen energydriven solution for the

fueling of equipment needed for the operation of a large port.

The system reduces carbon emissions by some 3.5 kilograms and sulfur dioxide emissions by 0.11 kilograms
per TEU®

In the Valencia Port the tank andropressor of the hydrogen generator which will supply hydrogen to the
prototypes of port machinery have already been placed on the north quay.

The European project which will enable Valencia and its port to work and move port machinery with
hydrogeniscal R & | HLhYW e {SYSy dAy3 cCdzSt /Stfta FyR | @RNR3ISY
initiative coordinated by the Valencia port Foundation in close collaboration with the Port Authority, and is
financed by the Clean Hydrogen JU programme of the Europe@mm.Uts main objective is to test and

validate hydrogen technologies on port machinery that will provide applicable and real solutions without
affecting the performance and safety of port operations and producing zero local emissions.

Valencia port is comitted to the fight against climate change and decarbonization through different

actions. Green hydrogen is one of the lines of work being carried out by the PAV, which has been

recognized by the Spanish Government as a benchmark within the framewor of tHl @ RN2 3Sy w2 | |
Thus, the PAV is one of the institutions, together with the Valencia City Council, the Generalitat Valenciana
FYR GKS ' yAGSNREAGIG t2fAGSOYAOlF RS Hts8yOAls 2F
synergies angiromote research into green hydrogen in the transport and logistics sector in Valencia and its
metropolitan areat’

Finally The Port of Rotterdam Authority has set up a special site for this new industry on Maasvlakte 2. The
electrolysers that produce greehydrogen using green power (offshore wind) will be located there. These
are plants of Shell (Holland Hydrogen 1), bp and HyCEift¢p, and of Air Liquide (CurtHYL). The plants

each have a capacity of 200 to 250 MW. By comparison, the largest cuwpetigtional plant in Europe is

20 MW. The central government has announced that a total of seven green hydrogen production projects

15 https://www.ledsuniverse.com/legseaport-lighting-high-mastlighting-for-port-hangar/
Lehttps://www.porttechnology.org/news/qingdaaport-becomesthe-worldsHirst-hydrogenpoweredand-5g-

intelligent-port/
17 https://www.valenciaport.com/en/theport-of-valencianow-hasits-hydrogenplant/
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in the Netherlands will receive subsidies. Three of these are in Rotterdam. The other four are in Zeeland,
Amsterdam/NorthSea Canal and Groningén.

Figure9 Port of Rotterdam
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Creation of central power management systems to regulate the energy network of the port

Another facility which is extremely useful in orderdibtain a sustainable port is the central power
management system. This can be used to regulate the energy network of a port by controlling the
distribution and use of energy within the port. It would allow for réale monitoring and management of
energyconsumption and production, including the integration of renewable energy sources such as solar
and wind power.

The system would include sensors and other monitoring equipment to gather data on energy usage, and
use this data to optimize energy usage aaduce energy waste. It would also include control systems to
manage the distribution of energy throughout the port, including the ability to switch between different
energy sources, such as hydrogen fuel cells and traditional power sources, as needed.

Thecentral power management system could also be connected to the grid, allowing for the export of
excess energy to the grid and the import of energy from the grid as required. This would enable the port to
take advantage of fluctuations in energy prices aalice its dependence on traditional power sources,
further reducing its carbon emissions.

An example of a port that has implemented a central power management system is the Port of Rotterdam
in the Netherlands. The port, one of the busiest in therld, has been working to reduce its carbon
emissions and increase its use of renewable energy. To achieve this, the port has implemented a central
power management system to control and optimize the use of energy throughout thé%ort.

18 hitps://www.portofrotterdam.com/en/buildingport/sustainableport
https://www.offshorewind.biz/2021/02/15/rotterdamport-and-uniper-plangreenhydrogenrproject/

19 hitps://sustainableworldports.org/wpcontent/uploads/Portof-RotterdamAuthority-Alternative Maritime-Power
in-the-Port-of-Rotterdam. pdf
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Deployment of pulid charging points for electric vehicles

Finally in order to obtain a no emission port Is fundamental the deployment of public charging points for
electric vehicles. In this way it enables the use of electric vehicles for transportation within the pert. Th
includes electric vehicles for cargo handling, such as electric forklifts, as well as electric buses and other
vehicles used for transportation of people and goods.

FigurelO Electric vehicles for port

Electric vehicles prodeaczero emissions at the point of use and can significantly reduce the carbon
emissions of the port. By providing charging infrastructure, it makes it more likely that companies and
individuals will choose electric vehicles over traditional, fésgilpowered vehicles, which will further
reduce the port's carbon emissions.

Additionally, by having public charging points, it allows for the use of electric vehicles for transportation
outside the port, such as for the delivery of goods and for the transportaif port workers. This would
further reduce the carbon emissions associated with transportation to and from the port.

Having a comprehensive charging infrastructure for electric vehicles is a necessary step for ports to
transition to a more sustainableture, and to reduce their carbon footprint.

An example of a port that has implemented public charging points for electric vehicles is the Port of San
Diego in California, United States. The port has installed a network of charging stations for elbatlesye
including both Level 2 and DC fast charging stations. These charging stations are available for use by the
public and are intended to support the use of electric vehicles for transportation within the port and the
surrounding are&°

Electrificaton of quays and deployment of onshore power sugpéfems (cold ironing)

Powering stationed vessels with renewable power involves using energy from renewable sources like solar
and wind to generate electricity to power the vessel while it is at port. This can be done through the use of
solar panels, wind turbines, and other esable energy technology.

The goal of using renewable and l@arbon fuels and powering vessels with renewable power is to reduce
the environmental impact of shipping. Traditional fossil fuels are a major source of greenhouse gas
emissions, which contribetto climate change. Renewable and foarbon fuels, as well as the use of
renewable power, can help reduce the carbon footprint of shipping and make it more sustainable.

20 hitps://www.portofsandiego.org/environment/energgustainability/transportation
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An example of a policy aimed to incentivize the use of Low carbon fuels can beridwovt Beach Port in

Los Angel€d, where The Green Ship Program is adopted. Under the program, ships can get thousands of
dollars in incentives per call if they are powered by cleaner engines, reducing emissions such as diesel
particulate matter and nitwmgen oxides. In addition, more than 95% of vessels earn incentives by complying
with the Green Flag Program by slowing down ships to 12 knots or less within 20 nautical miles of Point
Fermin. A slower approach to the port saves fuel and therefore lesgtipallonce landed.

Figurell Shore power at the Port of Los Angeles

It is fundamental the electrification of quays and deployment of onshore power supply systems (cold
ironing). Cold ironing, or shore connection, shtweship paver (SSP) or alternative maritime power (AMP),

is the process of providing shoreside electrical power to a ship at berth while its main and auxiliary engines
are turned off?? Cold ironing permits emergency equipment, refrigeration, cooling, heatingirdgyand

other equipment to receive continuous electrical power while the ship loads or unloads its cargo. Shore
power saves consumption of fuel that would otherwise be used to power vessels while in port, and
eliminates the air pollution associated withrgumption of that fuel. Use of shore power facilitates
maintenance of the ship's engines and generators, and reduces noise.

21 https://polb.com/
22 hitps://safety4sea.com/crrdo-you-knowwhat-cold-ironingis/
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Figurel2 Cold Ironing?

The CO2 emissions generated by a cruise ship parked for 10 hours are equévtteramount of

emissions of 25 cars in one year. From various studies on emissions related to port activities, it emerges
that ships parked and maneuvering are by far the most polluting , with a carbon footprint sometimes equal
to 80% of the total emissis in the port.

The cold ironing solution guarantees continuity in the provision of services on board, with the reduction of
polluting emissions, or even zeroing them if the system is totally powered by renewable sources. In
addition to the reduced polluhg emissions, the beneficial effects of Cold Ironing include: the reduction of
noise pollution , the improvement of comfort on board while in port, the improved positioning of the
AKALRGYSNI Ay (GKS SeSa 2F GKS 083 (i2YSN) G KNRdzAK |

In case of the Hualien Port, in TaiwAthe power supply equipment on the shore to provide the power
required for the maintenance or routine maintenance, replacing the diesel used by the internal combustion
engine of the ship, thereby greatly reducing air pollution. In addition to the fulbbiséra-low-sulfur low
pollution fuel super diesel as fuel for ships, shore power facilities have been set up for all port handling
vessels at several piers cooperate with sea patrols.

For the ports of Bari and Brindisi a planned cold iropiraject envisages the realization of a network of
systems for the supply of electricity from the shore to the ships during the mooring phase, so as to
minimize the use of the auxiliary engines on board for thematuction of the necessary electricity,
significantly limiting emissions of CO2, nitrogen oxides and fine dust, as well as noise’htrpaddition,

the construction of photovoltaic power plants is planned to partially cover the energy needs arising from
the activation of cold ironing systems

23 https://www.rinnovabili.it/mobilita/navigazionesostenibile/coldironing-porti-riduzioneemissionimarittime/
24 hitps://www.rinnovabili.it/mobilita/navigazionesostenibile/coldironing-porti-riduzioneemissionimarittime/
25 hitps://hl.twport.com.tw/en/CP.aspx
2®https://www.adspmam.it/portidi-bari-e-di-brindisiriduzionedi-co2-e-maggioreeco-sostenibilitafirmato-il-
contratto-per-la-progettazionedefinitiva-per-gli-interventi-di-cold-ironing-la-durata-del-serviziee-di-massimo/
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4.2.2Ports as green hubs
Greening ground port services and operations

Deployment of low emission cranes, fréodders and other service vehicles

Deployment of low emission cranes, freoaders, and other service vehicles refers to using construction
equipment that has been specifically designed to emit fewer pollutants and greenhouse gases into the
environment. This can include using electric or hybrid vehicles, as well as vehicles that use alternative fuels
like propane or natural gas. The goal ise¢duce the environmental impact of construction operations

while maintaining or improving performance and efficiency.

Low emission cranes work by using alternative power sources or advanced engine technology to reduce
emissions of pollutants and greenhougases. One example is an electric crane, which uses an electric
motor to power its movements instead of a traditional internal combustion engine. This eliminates the
emissions associated with burning fossil fuels and can also provide a quieter and srogmttegion.

Another example is a hybrid crane, which uses a combination of an internal combustion engine and an
electric motor. The electric motor can be used during low power operations such as slow moving or idle
times, reducing the use of the internedmbustion engine and its associated emissions.

One example of a low emission crane that is used in ports is the Kal®waeZelectric straddle carrier.

This is a batterpowered straddle carrier that is used for moving shipping containers within aoet.
electric drivetrain eliminates the need for fossil fuels, reducing emissions of pollutants and greenhouse
gases. The-Bne2 also features a regenerative braking system, which captures energy from braking and
uses it to recharge the batteries. Additidlyathe EOne2 has a low noise level, which makes it ideal for use
in port environments where noise pollution is a concern.

One of the port where this technology is implemented in the most effective way is the Long Beach Port in
Los Angele, where the s&bf-the-art terminal will be nearly aklectric, with automated stacking cranes

and guided vehicles to handle cargo. Orient Overseas Container Line siggear,484.6 billion lease to be
the primary tenan€’

Deployment of Mobile LCNG Stations seytire purposes of refueling CNG fueled port heavy duty vehicles
and buses

The deployment of mobile liquefied natural gas (LCNG) stations serves the purpose of refueling compressed

natural gas (CNG) fueled headyty vehicles and buses at ports. These nebiations are equipped with

the necessary equipment to convert liquefied natural gas (LNG) into CNG, which can then be used to fuel

vehicles. They are designed to be easdnsported and set up at different locations within the port,

making them a flekile solution for providing CNG fuel for headyty vehicles and buses.

The use of mobile LCNG stations at ports can help to reduce emissions froradagavehicles and buses,

as CNG is a cleanburning alternative to diesel fuel. It can also help touee dependence on fossil fuels,

as natural gas is a domestic and abundant resource. Additionally, the mobile station can be moved to
different location as needed, which means they can be used to fuel vehicles at multiple sites within the port
as well as beised in different ports.

27 https://polb.com/port-info/green-port/
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ports of Los Angeles and Long Beach

The world's largest natural gasitik fueling station can be found in the Long Beach Port, Los Afigdles

new public access station, configured to fuel trucks on a 24/7 basis, features two 2@&0&0 liquefied

natural gas (LNG) storage tanks, six LNG dispensers, and two compressed natural gas (CNG) dispensers. The
Clean Energy station is located omperty leased from the Port of Long Beach at Anaheim and | streets. It

is specifically designed to support the goals of the San Pedro Bay Ports' Clean Air Action Plan (CAAP) and
Clean Truckrogrammes The Ports' CAAP and Clean Tudgrammescall for the retirement or

conversion of old diesel trucks entering the ports in favor of new diesel and alternative fuel (natural gas)
trucks. Natural gas vehicle fuel provides lower emissions than gasoline and diesel, including up to a 23%
reduction in greenhouseages in mediumand heavyduty applications and up to 30% reductions for light

duty vehicles.

Greening port spaces
Greening the port space is important for a variety of reasons, including:

1 Environmental protection: Greening ports can help to reduce theirenmental impact of port
operations. This includes reducing emissions from ships, cargo handling equipment, and other
vehicles, as well as reducing the amount of waste and pollution generated by the port.

1 Community engagement: Greening ports can alsp keimprove the relationship between the port
and the local community. By reducing emissions and pollution, and increasing the use of clean
technologies, ports can become better neighbors and contribute to the overalbegly of the
community.

1 Economic benefits: Greening ports can also provide economic benefits. For example, ports that are
able to reduce their environmental impact are often more attractive to shipping companies and other
businesses that are looking for sustainable logisticstispls. Additionally, the use of clean
technologies can also help to reduce costs and improve the overall efficiency of the port.

2nttps:/linvestors.cleanenergyfuels.com/newsleases/newseleasedetails/cleanenergyopensworldslargest
Ingcngtruck-fueling-station

90

G p'tS [0 Systematica


https://investors.cleanenergyfuels.com/news-releases/news-release-details/clean-energy-opens-worlds-largest-lngcng-truck-fueling-station
https://investors.cleanenergyfuels.com/news-releases/news-release-details/clean-energy-opens-worlds-largest-lngcng-truck-fueling-station

Examples in environmental protection can be found in a lot of ports around the world, especially where
there are newly built pds. One of them is the Hamad Port in Q&tar

Hamad Port, a Greenfield mega port located south of Doha city was developed as the new logistics hub for
the State of Qatar. The scope of the first phase was to develop a port complex in an area of 2&sguare
including a 10 km long channel with a width of 300 m. Construction of the port began in 2010; it became
operational in December 2016. It was officially opened in September 2017, and is expected to become fully
operational by 2020.

The guiding principlér the port management was to ensure that the project is sustainable and
SY@ANRYYSyillfte R2Sa y2i IROSNESte FFF¥FSOG (G(KS 0O2Y
Environment ministry, a separate project was set for independently mongdhe development activities

with respect to their effects on environment. In particular the impact of the construction activities on air

guality, coastal morphology, groundwater quality, marine ecology, sediment, noise, fauna and flora were
closely moniteed and follow up actions were taken where needed.

C2NJ SEFYLX ST | aSLINIXGS LINR2SOG s6Fa& AyAGAIFIGSR (2
sites. A total of 4,257 square meters of ggass, 139,117 mangroves, 11,595 directly threatehard

coral colonies and 121 m? of existing reefs were relocated to provide habitat for resident fish and preserve
its ecosystem functionality.

Another example of efficient environmental protection of the port area is the Port Ramgar Kuala
Lumpur.Here several green initiatives are adopted, including adopting marine sanctuary area, collaborating
with Malaysian Nature Society, beach cleaning, mangrove planting and environmental monitoring and
waste management.

CAYlLtte& | &aAr3yirmoaHyy ILRSABLGY LATS OA2NG  ([BiKkre dilter $ie | dzl £ A Sy
outer ring road along the northern coast was built, vehicles change their route to the underground road,
thus reducing the air and noise pollution suffered by communities along the nortuast, ensuring the

safety of people and vehicles, and quality of life of the community. In addition, access roads to the Port of
Hualien have been built to separate port traffic from the commuting routes of nearby residents. A green
belt, railings, bicyle pathway, promenade, and jogging trail have been built upon the box culvert road. In
addition to its extensive, ongoing environmental monitoring and management work, the Port is also deeply
invested in the surrounding community. To mitigate the impadhefcommercial and industrial activity it
generates, the Port has constructed an 11 acre green belt between it and the neighboring residential
community. This green belt serves as a noise barrier and, more importantly, as a green buffer zone
between the Prt and the city.

29 hitps://sustainableworldports.org/project/hamagbort-ensuringsustainablemegaport-development/
3https://www.westportsholdings.com/2021/02/10/porklangawardedapsngreenport-2020/
31 https://hl.twport.com.tw/en/CP.aspx
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Figurel4 Port of Hualien

Optimization of port operations to reduce ground vehicle mobility

Optimization of port operations to reduce ground vehicle mobility typically involves implementing
strategies and teamologies that can reduce the number of vehicles needed to move cargo and people
within the port. This can include:

9 Intermodal transportation: Utilizing intermodal transportation, such as using cargo trains and ships
to move cargo instead of trucks, ceeduce the number of ground vehicles needed to transport cargo
to and from the port.

1 Shared mobility: Encouraging shared mobility solutions, such as carpooling astiaideg, can help
to reduce the number of vehicles needed to move people within the.por

1 Route optimization: Optimizing routes for vehicles, such as using GPS technology to plan the most
efficient routes, can help to reduce the distance that ground vehicles need to travel.

1 Consolidation: Consolidating cargo loads in order to make a smglather than multiple trips can
reduce the number of ground vehicles needed to move cargo.

For what concern the intermodality, a significant example is the port is the Montre&fPatith over 100

km of rail lines and four locomotives, the Port of M@al is a uniqgue model in North America in that the
port authority operates its own railway and offers-dock shunting services to its Class1 railway partners.
Since over 60% of greenhouse gas emissions generated by port authority activities are gebgiitgeail
activities, the Montreal Port Authority (MPA) began replacing its fleet of locomotives with next generation
low-emission GenSet locomotives since 2010. To fully optimize the environmental benefits from these
engines, the MPA is introducingdtesting in 2021 an choard dashboard that will make retine
recommendations to the conductor with the aim to optimize driving behavior and further save on fuel
consumption. Locomotives are being equipped with sensors that capture a full range aindiagan
specifications and parameters, feeding the Al optimization algorithm. Recommendations on speed,
acceleration, tractive power output and distribution will assist drivers in lowering fuel consumption. The
LINE 2SO0 0O2dzZ R NI R dzO $ssians by D% and g Snsenhiini &y 1124 aanudly’

32 hitps://www.port-montreal.com/en/theport-of-montreal/socialresponsibility/sustainablelevelopment#espaces
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Deployment of innovative handling systems to reduce the impact of port operations on air pollution

In the recent years ports are becoming more receptive to disruptive solutions from industry in astat¢o
the prevalent challenges facing container handling in operations, systems integration, and reducing
emissions.

Artificial Intelligence (Al), intelligence demonstrated by machines, is making waves in Smart Port and
terminal operations. Artificial lligence is a key technology for Smart Ports and the reason for port
automation. In fact, without Al Smart Ports could not exist. Al has already impacted global logistics
companies and will continue to impact the development of the maritime and shippihgsiry. Digital

Smart Ports using Al can handle an increase in cargo and traffic, optimize employee working hours, cut
human error, and make the supply chain more productive. Al improves overall efficiency. For ports and
shipping companies, Al and autoriaat projects are known as retrofitting. This is when existing facilities,
like ports, employ Al technologies into a traditional system to create a safer and more organized
environment. Al enables companies, to create softwaased platforms and modulesahmaritime actors

can use for improved business practices. Essentially, with the help of Al, ports could process their data to
help them to make accurate decisions, plan for shipping arrival and departure times and optimum storage
solutions, and quicklphd and unload containers and cargos from ships.

Promotion of ports as testbeds for waste reuse and the circular economy

Use of secondary materials in production and construction
The use of secondary materials in production and constructiorpioriais important for a variety of
reasons, including:

1 Environmental sustainability: Reusing secondary materials, such as recycled steel and concrete, can
help to conserve natural resources and reduce the environmental impact of port operations.

1 Energy eitiency: Using secondary materials can help to reduce the energy needed to produce new
materials, which can help to reduce the overall energy consumption of the port.

9 Cost savings: Using secondary materials can be morestfestive than using new matetis which
can help to reduce the overall costs of port operations.

1 Job creation: The use of secondary materials can also generate jobs in the recycling and repurposing
industries

1 Waste reduction: The use of secondary materials can help to reduce the awfowaste generated
by the port, by repurposing materials that would otherwise be discarded.

1 Compliance: Using secondary materials can also help ports to comply with regulations and standards
related to waste reduction and environmental sustainability.

Seeral examples can be found in the use of secondary materials in production and construction. One of
GKSY A& Ay GKS I FYFRQAa t2NI® | SNB Iy SYy@ANRYYSyll
and groundwater disposal. To overcome this, hugeldesl water settling ponds were constructed. Sand

and gravel recovered from the dredging activities were processed and then beneficially used for

reclamation and port construction activities. An estimated 44.4 million cubic meter of dredged material and
64.7 million cubic meter of excavated material were used for this purpose, resulting in significant savings

for the project and partly offsetting relocation costs

Deployment of wastéo-energy facilities
A wasteto-energy (WTEfacility in a port facility is a type of facility that converts waste into energy. This
can be done through a variety of methods, such as incineration, gasification, or pyrolysis. The waste that is

33 https://sinay ai/en/what-is-artificiakintelligencein-smartport-operations/
34 https://sustainableworldports.org/project/amadport-ensuringsustainablemegaport-development/
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processed in WTE facilities can include a wide rangeatérials, such as municipal solid waste, industrial
waste, and even biomass.

The main goal of WTE facilities in a port facility is to convert waste materials into electricity, heat, or fuel.
This can help to reduce the amount of waste that needs to heodisd of in landfills and can also help to
generate clean energy. Additionally, WTE facilities can also reduce greenhouse gas emissions and decrease
the dependence on fossil fuels. WTE facilities in a port facility are integrated into the port's logistics
operations, and they can be used to power the port's infrastructure, vehicles and equipment. Also, they can
be used to provide energy to surrounding communities or industries.

An example of a wast®-energy facility in a port facility is the Copenhagemssteto-energy (WTE)

facility, also known as Amager Bakke. This WTE facility is located at the Port of Copenhagen, and it is
designed to convert waste into energy. The facility is capable of processing up to 600,000 tons of waste per
year, and it generatelectricity and heat for the city of Copenhageén.

Another example is the Port of Rotterdam in the Netherlands, which has a WTE facility that converts waste
into energy and heat. The facility is capable of processing up to 3,000 tons of waste perddiay, an

generates enough energy to power around 40,000 households. The heat generated by the facility is used to
heat buildings in the nearby town of Maasvlakt&he bio plant and incinerator on their site, in which the
production’s waste is treated and tnaformed into steam. The steam is used as an energy source in the
existing omsite production plant, thus making it a circular procéss.

Reconversion of industrial and port areas into -listricts is the process of transforming these areas into
sustainalbe, low-carbon communities. This typically involves the repurposing of existing industrial and port
infrastructure, such as buildings and land, to create new residential, commercial, and recreational spaces.
The goal is to create mixadse, walkable commuties that promote sustainable transportation options,
energy efficiency, and environmental stewardship.

35 hitps://www.power-technology.com/projects/amagebakkewaste-energyplant/
36 hitps://www.portofrotterdam.com/en/buildingport/sustainableport
37 https://chemicalparkseu/news/lyondellbaselcovestrowater-basedwaste-energyrotterdam-netherlands
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Figurel5 Bio plant and incinerator converting watbased waste to energy in Rotterdam

Reconversion of industrial and posreas into ecalistricts, exploring possibilities to set up ship
decommissioning operations

One possibility for the reconversion of industrial and port areas intedéticts is to set up ship

decommissioning operations. This involves the processsaialtling and recycling eraf-life ships in an

environmentally responsible manner. Ship decommissioning operations can be integrated into the eco

districts, providing a source of employment and economic development. Additionally, this can also help to

reduce the environmental impact of shipping and promote sustainable transportation.

Figurel6 P Zorrozaurre ecdistrict project

The ship recycling process is regulated by the International Maritime Organization (IMO), and the
shipowners are responsible for ensuring that ships are recycled in safe and environmentally sound manner.
Additionally, there are also standards such as the Hong Kong Convention for the Safe and Environmentally
Sound Recycling of Ships.

An example is theedevelopment of the former shipyard in Bilbao, Spain, which has been transformed into
a sustainable mixedse community, known as the Zorrozaurre elistrict. The project includes the
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construction of new residential and commercial buildings, as well@astmation of new public spaces and
parks. The development also includes a focus on sustainable transportation, with the construction of bike
lanes and pedestrian walkways, as well as the promotion of electric veffcles.

4.2.3Safety in ports
Enhancingransport safety and security

Improvement of infrastructure resilience and deployment of measures to contain the impact of extreme
weather events

In order to enhance transport safety and security in ports it is fundamental to improve the infrastructure

resiience and deployment of measures to contain the impact of extreme weather events. In fact these

events can cause significant damage to port infrastructure and disrupt port operations. This can include

damage to berths and wharfs, flooding of port fa@hti and erosion of coastal areas. These disruptions can

result in significant economic losses, as well as potential safety hazards for port workers and the public.

By improving the infrastructure resilience and deploying measures to contain the impadteie

weather events, ports can minimize the potential damage and disruption caused by these events. This can
include measures such as reinforcing berths and wharfs, elevating or relocating port facilities to higher
ground, and implementing coastal proteaan measures. Additionally, ports can also implement early

warning systems and emergency response plans to minimize the potential damage caused by extreme
weather events.

Furthermore, climate change is resulting in an increase in the frequency and gefaiktreme weather
events, making it more important than ever to improve the resilience of port infrastructure and to deploy
measures to contain their impact.

In the case of Hualien Port, in accordance with the Environmental Protection Agétay'é\rea Pollution
Prevention and Reduction Measures Plan", Hualien Port Branch has built the Outer Harbor Wharf's runoff
wastewater interception and treatment system year by year to control and reduce the pollution of
stormwater runoff wastewater. In b, the Outer Harbor Pier 25 runoff wastewater collection system was
completed, with a water treatment capacity of 500CMD, reducing the discharge of suspended solids by
90%.

Moreover Taiwan has scarce water resources. The Hualien Branch of TIPC adjdm=Mddun Mountain

is favorable for collecting and filtering surface runoff because it is low lying and has gravel at the surface
layer and mudstone at the bottom layer. According to the concept of water resource banks, the Branch
built 12 water storagéacilities in the port to provide nondomestic water in replacement of tap water for
flushing toilets in the administrative building, greening, containing dust at the sand and gravel storage site,
and washing vehicles. In 2018 Hualien Port salvaged appaitedin000 cubic meter of concrete blocks

after disasters and screened for concrete blocks that were viable for use in the creation of concrete
breakwater foot protection blocks. Though this process, Hualien Port reduced processing costs of soil and
stoneresource processing and protected the port from ocean wave erdSion.

Another case study is the Port of Rotterd@® w2 G 0 SNRI YQ&a LI NI FNBF Aa aidc
Amsterdam Water Level (NAP) and it is protected effectively from floodingalGitimate change is leading

to sealevel rise. The Port of Rotterdam has implemented several measures to counteract the risk of

flooding, including:

38 hitps://www.zorrotzaurre.com/en/thezorrotzaure-urbanregenerationproject/
39 https://hl.twport.com.tw/en/CP.aspx
40 https://www.portofrotterdam.com/en/buildingport/sustainableport
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9 Dikes and dams: The Port of Rotterdam has a network of dikes and dams that protect the port from
flooding. These structures are designed to withstand extreme weather events and are regularly
inspected and maintained to ensure their integrity.

1 Flood gates: The port also has flood gates, which can be closed to prevent floodindyimipareas.
These gates areperated by the Port of Rotterdam Authority and can be closed in the event of a
flood warning.

9 Storm surge barriers: The Port of Rotterdam also has storm surge barriers that are designed to
protect the port from storm surges. The most notable of thihiesMaeslantkering, one of the largest
moving structures in the world, that protects the port from high water.

1 Early warning systems: The Port of Rotterdam also has an early warning system that can detect and
predict potential flooding. This system uses sers and weather models to provide reahe
information on water levels and weather conditions, allowing the port to take appropriate actions to
minimize the impact of a flood.

1 Climate adaptation plan: The port of Rotterdam also has a climate adapta@ont@ ensure the
resilience of the port infrastructure and the continuity of the operations. This plan includes measures
such as the elevation of infrastructure, the implementation of green solutions and the integration of
flood defense systems.

1 Researchand development: The Port of Rotterdam also conducts research and development to
improve the understanding of the risk of flooding

Planning and implementation of measures to reduce the impact of pandemics and other sanitary emergencies
Planning and implaenting measures to reduce the impact of pandemics and other sanitary emergencies in
a port context is important for several reasons.

Firstly, ports are key entry points for goods and people, making them vulnerable to the spread of disease.
Havingmeasures in place to reduce the risk of disease transmission can help to protect the health of
workers and the community.

Secondly, ports play a critical role in the global economy, and disruptions can have significant impacts on
trade and supply chains.aking a plan in place to minimize the disruption of port operations can help to
minimize the economic impacts of a pandemic or other sanitary emergency.

Thirdly, ports often have a large number of people in a confined space, which can make it difficult to
implement social distancing measures. Planning and implementation of measures can help to reduce the
risk of disease transmission in these environments, such as providing personal protective equipment,
implementing temperature screening, and promoting leygg practices.

Lastly, ports act as transportation hubs, and a pandemic or other sanitary emergency can disrupt the
movement of people and goods. Planning and implementing measures to minimize these disruptions can
help to minimize the economic and sodialpacts of an emergency.

The Port of Singapore Authority (PSA) implemented a range of measures to reduce the risk of disease
transmission and minimize the disruption of port operatith$hese measures include:

1 Temperature screening and health declaragdor all workers and visitors entering the port

1 Implementing social distancing measures such as staggered working hours and reducing the number
of workers onsite

91 Providing personal protective equipment such as masks and gloves to workers

1 Enhancing cleang and sanitization measures in common areas

4L https://www.mpa.gov.sg/maritimesingapore/whatmaritime-singaporeoffers/covid-19-info
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1 Implementing contact tracing measures to quickly identify and isolate any infected individuals

These measures helped to minimize the spread of CQYI@mong port workers and helped to ensure that
port operatiors could continue as normally as possible during the pandemic, minimizing the economic and
social impacts of the emergency.

4.2.4Digitalization in ports

Development of efficient capacity allocation and traffic management systems

Further deployment of VedsTraffic Monitoring and Information Systems (VTMIS)

The development of efficient capacity allocation and traffic management systems is a fundamental step in
order to obtain a green port and this goes through the process of digitizing some functiong btipmess.

A fundamental element for the an efficient administration of the vessels in a port is the vessel traffic
monitoring and information system.

A vessel traffic monitoring and information system (VTMIS) is a system used to monitor and manage the
movement of ships in a specific area, such as a port or coastal region. The VTMIS typically consists of a
combination of hardware and software that allows for the tracking, identification, and communication with
ships in the area, as well as the managenmhtessel traffic.

Figurel7The operation of the VTM®S
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The VTMIS uses radar, Automatic Information System (AIS) and other technologies to track the movement
of ships and provide redime information on their locationcourse, speed, and other relevant data. This
information is then used to manage vessel traffic and ensure safe navigation in the area, such as by
providing reaitime information to ships, and giving instructions to ships to avoid collision or congestion.

VTMIS also provides information for the coastal and port authorities to monitor and manage the
operations, for example, it can be used to monitor compliance with safety regulations, to ensure that ships
are following designated shipping lanes, and to martagemovement of ships in and out of a port. VTMIS

is also used for security, search and rescue, and environmental protection purposes.

42 https://sheltermar.com/vts/vtmis/
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The further deployment of Vessel Traffic Monitoring and Information Systems (VTMIS) can provide a
number of benefits, ioluding:

1 Improving safety: VTMIS can improve the safety of navigation by providingmeainformation on
the location, course, speed, and other relevant data of ships in the area, which can help to avoid
collisions and other accidents.

1 Enhancing efficiency: VTMIS can also improve the efficiency of vessel traffic management by
providing realtime information on the movement of ships, which can help to minimize congestion
and optimize the use of resources.

1 Supporting compliance: VTMIS calso support compliance with safety regulations and other
maritime laws by providing rediime information on the movement of ships, which can help to
ensure that ships are following designated shipping lanes and other rules.

1 Improving security: VTMIS catso enhance security by providing réiahe information on the
movement of ships in the area, which can help to detect and respond to potential threats.

1 Supporting environmental protection: VTMIS can support environmental protection by providing
reaktime information on the movement of ships, which can help to detect and respond to potential
oil spills or other environmental hazards.

1 Improving decision making: the data collected by VTMIS can be used by the coastal and port
authorities to make better decisns, such as identifying areas of high traffic or potential congestion
and rerouting ships to avoid them.

In summary, further deployment of VTMIS can help to improve safety, efficiency, compliance, security, and
environmental protection, and provide moeecurate data for decision making in the maritime settor

An example of a port that has recently implemented a Vessel Traffic Monitoring and Information System
(VTMIS) is the Port of Rotterdam in the Netherlands. In 2019, the Port of Rotterdam Au(R&Ay
announced that it was implementing a new VTMIS system to improve the safety and efficiency of vessel
traffic in the port.

The new VTMIS system uses Automatic Identification System (AIS) technology to track and monitor the
movement of ships in redglme, providing information on the location, course, speed, and other relevant
data of ships in the port. The system also providesties information to ships and other vessels in the
port, such as information on weather conditions, water levels, anditrabngestion.

The VTMIS system also includes an advanced decision support system, which allows the PRA to optimize
vessel traffic in the port, such as bynauting ships to avoid congestion or identifying areas of high traffic.
The VTMIS also has theilél to provide realtime information to the authorities in case of emergency.

The new VTMIS system is expected to improve the safety and efficiency of vessel traffic in the Port of
Rotterdam, while also minimizing the environmental impact of shipping.sistem is also expected to

help the PRA to make better decisions, such as identifying areas of high traffic or potential congestion and
re-routing ships to avoid them, which will increase the capacity of the port and reduce the waiting time for
ships#

Moreover there is an European project, called Vessel Traffic Management and Information System

NETwork (VTMIS NET) which provides the information interchange network for already existing VTS, VTMIS,
navigational, emergency, monitoring of the marine envir@nt and other transport related information

services and vessels. A major objective is to encourage the providers and users ofdlateldiS

43 https://sheltermar.com/vts/vtmis/
44 https://www.portofrotterdam.com/en/to-do-port/futureland/the-digitalport
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information to proceed to use the network after the conclusion of the project. It is therefore essential that
the network is being established according to real cases.

By establishing the network use will be made of existing installations, services and communication
networks and links. Development work is required to provide interface software, common protocols and
message formats, humaocomputer interfaces, interconnection of communication networks and
geographical information systems (GIS) functionalities.

Deployment of solutions for enabling multimodal travel planning

Deployment of solutions for enabling multimddeavel planning in ports refers to the implementation of
systems and technologies that allow for the integration of different modes of transportation in the port
area, such as ships, trains, buses, and cars. These solutions are designed to help Fasdig@go move
seamlessly between different modes of transportation and to facilitate the smooth flow of goods and
people in and out of the port.

Examples of solutions that enable multimodal travel planning in ports include:

1 Integrated transport informabn systems: This type of system providest@ak information on the
availability of different modes of transportation, such as train, bus, and ferry schedules, as well as
information on parking availability and traffic conditions.

1 GPSenabledtransportation: This technology allows for the rdimhe tracking of buses, trains, and
other modes of transportation, which can help to optimize transportation schedules and reduce
delays.

1 Autonomous transportation: This technology allows for the deployhad selfdriving vehicles in the
port area, which can help to improve the efficiency and safety of transportation in the port.

In the case of Tan Cang Port (Vietn&brging is used to transport cargo from the port to nearby
destinations. The Tan CaRgrt, also known as the Cai Mep International Terminal, is a-dedgr port
located in the southern province of Ba Riang Tau in Vietham. It is a major port for containerized and
bulk cargo in the region, and it has been expanding its capacity in rgearg to handle larger vessels.

Barging is an efficient and cesffective way to transport cargo from the port to nearby destinations

(especially Ho Chi Minh City which is quite close), particularly for bulk cargo such as coal, grain, and other
dry bulkcargo. Barges are able to navigate in shallow waters and can reach destinations that are not
accessible to larger ships. Additionally, barging can also reduce congestion on the roads and highways, as it
can transport large quantities of cargo without theed for additional trucking or rail transportation.

Barging operations at the Tan Cang Port are typically operated bygartgd companies that have

agreements with the port to provide barge transportation serviddsse companies typically own and
operae their own fleet of barges and employ experienced personnel to handle the loading, unloading, and
transportation of cargo.

Overall, barging is an important component of the logistics and transportation network at the Tan Cang
Port, providing arefficient and coseffective way to transport cargo to nearby destinations, and reducing
the impact on the road and highway network.

Another example can be Found in the Port of Montreal, where an IT solution was designed for predicting
truck turnaround tines for improved route optimizatidih The platform was introduced in 2016 as an open

45 https://cordis.europa.eu/project/id/WA97-SC.2135/it
46 https://vir.vn/tan-cangcarmep-internationatterminaktcit-awardedgreenport-2020-7373.html|
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desktop and mobile app to obtain retne truck turn times at the 4 container terminals. The app also uses
an algorithm that translates processing times into greenhowsseagnissions and reports on reahe truck-

borne carbon emissions at the port. The app has been used by truckers and dispatchers to optimize their
routings and dispatches by making optimal use of uncongested time windows and night gates so as to
maximizethe number of truck turns in a single day. In 2019, an Al layer was added to create truck turn time
predictions up to 24 hours out. The predictions provide further visibility to inform planning of port visits

and dispatches for the 2,500 trucks that vtbie port daily. Combined with the introduction of a night gate
program, the app has allowed increased fluidity of trucks at the gate. Since its introduction, the port has
been able to decrease truck processing times by 5% despite a 30% increase of luowsva his efficiency

gain translates into better environmental performance per transaction.

Safe deployment of automated and autonomous maritime operations

The safe deployment of automated and autonomous maritime operations refers to the use of teghnolog
such as automation and robotics to perform various tasks in the maritime industry, without human
intervention. This can include the use of autonomous ships, drones, and other unmanned systems to
perform tasks such as navigation, cargo handling, and Blanvee.

There are several benefits of deploying automated and autonomous maritime operations, such as
increased efficiency, safety, and casfectiveness.

One the most advanced fully automated port in the world is the Qingdad®tiris now one of the& 2 NI RQ &
leading automated container terminals equipped with stafethe-art technologies, a high degree of

automation and high loading and offloading efficiency. The port has achieved productivity of 36.2

containers per ship per hour on average, peakin§2.76 containers per hour, a production efficiency that

Ad pn LISN)I OSyid KAIKSNI GKFyYy 20KSNJ LIR2NIa gAGK aAiAYAf
intelligent overhead container delivery system (in a pilot phase) was put into opeiatibie automated

terminal. The system was @®eveloped by a team of Qingdao Port engineers working under Zhang and the
R&D team at CRRC Yangtze, with the goal of integrating the leading suspension transport technologies into
GKS LR2NIQa 205NlikA@y¥2a@2 RBEERAOMA G Wil ad YAESQo ¢
comes to delivering containers between the terminal, ships, transfer stations and stockyards, and meet the
requirements for low cost, short loading and unloading cycles, gredfieiency, full automation, higher

safety and zero emissions.

“Bhttps://www.porttechnology.org/news/qingdaeaport-becomesthe-worldsirst-hydrogenpoweredand-5g
intelligent-port/
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Figurel8 Unmanned trucks load containers at Qingdao Port, Shandong province, China
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Diffusion of innovation, datand Al for smart mobility

Diffusion and integration of Port Community Systems at the port, port cluster, and national levels

Port Community Systems (PCS) are software platforms that enable different stakeholders in the port
ecosystem, such as shipping quemies, freight forwarders, customs authorities, and terminal operators, to
share information and collaborate more effectively. Diffusion and integration of PCS at the port, port
cluster, and national levels refers to the widespread adoption and use sétbgstems across different

ports and port clusters, as well as the integration of these systems with other systems and platforms at the

national level.

The diffusion and integration of PCS can bring several benefits, such as:

1

Improved efficiency: PCS cémelp to streamline and automate various processes in the port
ecosystem, such as cargo handling, customs clearance, and vessel scheduling, which can reduce
delays and improve the overall efficiency of the port.

Better communication and collaboration: PG®& belp to improve communication and collaboration
between different stakeholders in the port ecosystem, such as shipping companies, freight
forwarders, and customs authorities, which can reduce errors and improve the overall flow of goods
and people in ad out of the port.

Increased transparency: PCS can providetigad information on the status of various processes in

the port ecosystem, such as cargo handling, customs clearance, and vessel scheduling, which can
increase transparency and improve the oaléflow of goods and people in and out of the port.

Better decision making: PCS can provide-tiea¢ data, which can be used by port authorities,
shipping companies and other stakeholders to make better decisions, such as identifying areas of
high trafic or potential congestion and #®uting ships to avoid them.
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An example of the diffusion and integration of Port Community Systems at the port, port cluster, and
national levels is the Port of Singapttelhe Port of Singapore is one of the busiest partthe world and
handles a large volume of cargo and passengers. To improve the efficiency and coordination of operations
in the port, the port authority has implemented the Singapore Port Community System (PCS), which is a
centralized platform for shamg information and coordinating activities between different stakeholders in

the port ecosystem, such as shipping companies, freight forwarders, customs authorities, and terminal
operators.

The Singapore PCS provides a range of services, including:

1

Electranic submission of shipping documents: The system allows for the electronic submission of
shipping documents, such as bills of lading and manifest, which can reduce the need for paper
documents and improve the overall efficiency of cargo handling.

Realtime tracking of cargo: The system provides e information on the location and status of
cargo, which can improve the overall visibility of cargo movements in the port.

Automated customs clearance: The system automates the customs cleguamuess, which can
reduce the need for manual intervention and improve the overall efficiency of customs clearance.
Integrated transportation management: The system integrates data from various sources to provide
a comprehensive view of transportation ihe port, which enables the port authorities, shipping
companies and other stakeholders to make better decisions.

Compliance: The system ensures compliance with various regulations, such as customs and security
laws, by providing a centralized platform &raring information and coordinating activities between
different stakeholders.

The Singapore PCS is integrated with other systems and platforms at the national level, which enables the
Port of Singapore to share information with other ports and logistidss in the region, creating a seamless
flow of goods and people in the region.

Another important example is the Portb&8ePortbase was founded in 2009 by Port of Rotterdam and Port
of Amsterdam and has the broad support of the port business communitya@bition is to make the

logistics chains of the Dutch ports as attractive as possible through-atopeshop. Portbase connects all
parties in the logistics chains of the Dutch ports to this end. Via the Port Community System, Portbase
facilitates datasharing between companies and information exchange with governments in order to work
faster, more efficiently and at lower costs. Together with our growing community, Portbase is making data
sharing increasingly valuable. With the aim of making the Dpéchcommunity and thus the ports, the
smartest in Europe.

CAylLftte ftaz2 Ay (GKS vIdFINRa LRNIa OFly o6S F2dzyR |
electronic platform that allows smart and secure exchange of information between stakehofders a

various portrelated authorities, which contributes to making the import and export operations more

efficient and effective in terms of time and cost. This system will support green initiatives by reducing
reliance on paper, eliminating manual intervent, delays and errors that result from it, which contributes

to raising performance and productivity indicators and supports the national economy and commercial
movement along with the development of logistics services in the State of Qatar.

49 https://www.mpa.gov.sg/home

50 https://www.portbase.com/en/aboutus/
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Diffusion & Maritime Single Window solutions and deployment of automated and paperless procedures and
solutions to speed up processes

The diffusion of Maritime Single Window (MSW) solutions and deployment of automated and paperless

procedures and solutions aim tpeed up processes and improve the overall efficiency of the maritime

industry.

A Maritime Single Window (MSW) is an electronic platform that allows different stakeholders in the
maritime industry, such as shipping companies, freight forwarders, custorhsritigs, and terminal

operators, to submit and share information electronically, rather than through papsed processes. By
automating and digitizing these processes, MSW solutions can help to reduce delays, improve the overall
efficiency of the maritne industry, and increase transparency.

An example of the diffusion of Maritime Single Window solutions is the Indian Customs Electronic
Commerce/Electronic Data Interchange (EC/EDI) Gatéway.

The EC/EDI Gateway is an electronic platform that allowar€ift stakeholders in the maritime industry,
such as shipping companies, freight forwarders, customs authorities, and terminal operators, to submit and
share information electronically, rather than through pafised processes.

The EC/EDI Gateway allows the electronic submission of various documents, such as bills of lading and
manifests, which can reduce the need for paper documents and improve the overall efficiency of cargo
handling. The system also provides reale information on the status of ¢go, which can improve the

overall visibility of cargo movements in the port. Additionally, the EC/EDI Gateway automates the customs
clearance process, which can reduce the need for manual intervention and improve the overall efficiency of
customs clearare

The EC/EDI Gateway is integrated with other systems and platforms at the national level, which enables the
Indian Customs to share information with other ports and logistics hubs in the region, creating a seamless
flow of goods and people in the regiofhis integration with other systems and platforms is particularly
beneficial as it improves the overall efficiency and compliance of the customs clearance process.

Deployment of IT solutions for planning and management of rail traffic within the port

Depbyment of IT solutions for planning and management of rail traffic within the port refers to the use of
technology to optimize the scheduling, routing, and movement of rail traffic within the port area. This can
include the use of data analytics, ré¢ahe monitoring, and automated decisiemaking systems to improve
the efficiency, safety, and cosffectiveness of rail traffic within the port.

Deployment of IT solutions for planning and management of rail traffic within the port can bring several
benefits,such as:

1 Improved efficiency: By optimizing the scheduling, routing, and movement of rail traffic within the
port, IT solutions can help to reduce delays and improve the overall efficiency of rail traffic within
the port.

1 Increased safety: By providingatdime monitoring and automated decisiemaking, IT solutions can
help to detect and prevent bottlenecks and other disruptions, which can improve the overall safety
of rail traffic within the port.

9 Better decisiommaking: IT solutions can provide re@he data, which can be used by port authorities
and other stakeholders to make better decisions, such as identifying areas of high traffic or potential
congestion and reouting rail traffic to avoid them.

51 hitps://www.port-montreal.com/en/theport-of-montreal/socialresponsibility/sustainablelevelopment#espaces
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1 Predictive maintenance: IT solutions can predict wimeaintenance is needed on rail equipment,
which can help to reduce downtime and improve the overall efficiency of rail traffic within the port.

9 Connectivity: IT solutions enable connectivity between different rail systems and stakeholders, such
as the ParAuthority, Terminal operator, and rail company, this enables the sharing of information
and coordination of activities, which can improve the overall flow of goods and people in and out of
the port.

An example of a port that has implementedsidlutions for planning and management of rail traffic is the
Port of Rotterdam in the Netherlantfs The port has developed a digital twin, a digital replica of the port,
which allows for the simulation of different scenarios and providestiesd data onrail traffic and other
activities in the port. This enables the port authorities to optimize the scheduling, routing, and movement
of rail traffic within the port, which helps to improve the overall efficiency and safety of rail traffic within
the port.

Diffusion of solutions involving virtualization (digital twin), Internet of Things, Artificial Intelligence,
automated/unmanned terminal operations and blockchain

The diffusion of solutions involving virtualization (digital twin), Internet of Things (1oT), Artificial Intelligence

(Al), automated/unmanned terminal operations and blockchain in a port can bring several benefits to the

ports and logistics industry. Theetechnologies can help to improve the efficiency, safety, and transparency

of various processes in the port ecosystem, such as cargo handling, vessel scheduling, and customs

clearance.

A digital twin is a digital replica of a physical system, such ag apat can be used to simulate and
analyze different scenarios. This technology can help to improve the overall efficiency and safety of
operations in the port by providing retime data on various activities in the port, such as vessel
movements and ago handling.

Internet of Things technology can be used to provide-tima¢ monitoring and tracking of various assets in
the port, such as cargo containers and vehicles. This can help to improve the overall visibility of cargo
movements in the port and duce the risk of errors and delays.

Artificial Intelligence can be used to automate various processes in the port, such as cargo handling and
vessel scheduling. This can help to improve the overall efficiency of operations in the port and reduce the
need br manual intervention.

Automated/unmanned terminal operations: Automated and unmanned terminal operations can help to
improve the overall efficiency and safety of operations in the port by reducing the need for human
intervention.

Blockchain: Blockchaie¢hnology can be used to provide a secure and transparent platform for sharing
information and coordinating activities between different stakeholders in the port ecosystem, such as
shipping companies, freight forwarders, customs authorities, and termpedators. This can help to

improve the overall flow of goods and people in and out of the port, and increase transparency and security
in the port operations.

The Port of Rotterdafi uses 10T technology to monitor and track cargo containers and vehialeakin
time, which improves the overall visibility of cargo movements in the port and reduces the risk of errors
and delays. Additionally, the port has implemented Al systems to automate various processes such as cargo

52 hitps://www.portofrotterdam.com/en/port-future/digitisation/controkmanagement
53 hitps://www.portofrotterdam.com/en/port-future/digitisation/controFmanagement
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handling and vessel scheduling, whiktproves the overall efficiency of operations in the port and reduces
the need for manual intervention.

The port is also working on implementing automated and unmanned terminal operations, which will help
to improve the overall efficiency and safety of oggons in the port by reducing the need for human
intervention. Furthermore, the port is looking into using blockchain technology to provide a secure and
transparent platform for sharing information and coordinating activities between different staketside

the port ecosystem, such as shipping companies, freight forwarders, customs authorities, and terminal
operators.

Another project is COREAYSvhich it proposes a strategic, innovative framework, supported by disruptive
technologies, including Intaet of Things (I0T), data analytics, next generation traffic management and
emerging 5G networks, for cargo ports to handle upcoming and future capacity, traffic, efficiency and
environmental challenges. The proposed beyond state of the art innovatiowggtte increase efficiency

and optimize land use, while being financially viable, respecting circular economy principles and being of
service to the urban environment.

The innovations will be implemented and tested in real operating conditions in 5 Liafrsy namely
Piraeus port, Valencia port, Antwerp port, Livorno port and Haminakotka port.

Deployment of IT solutions for the improving the effectiveness of port operations, including infrastructure
maintenance and waste management

Deployment of IT soludins for improving the effectiveness of port operations can include using technology

to optimize the maintenance and management of port infrastructure, as well as the disposal of waste.

1 Infrastructure maintenance: IT solutions can be used to manage ankl tinaamaintenance of port
infrastructure, such as quays and warehouses. This can include the use of sensors and other
technologies to monitor the condition of infrastructure, as well as predictive maintenance algorithms
to schedule repairs and replacements

1 Waste management: IT solutions can be used to manage and track the disposal of waste generated
by port operations. This can include the use of sensors and other technologies to monitor the amount
and type of waste generated, as well as the implementatibrecycling and other waste reduction
programmes

1 Automated decisionmaking: IT solutions can be used to make automated decisions, such as
rerouting cargo, to optimize the use of infrastructure and reduce the impact of waste on the
environment.

9 Data anatltics: IT solutions can be used to analyze data from various sources to identify patterns and
trends in port operations, which can help to identify areas for improvement and optimize the
maintenance and management of port infrastructure and waste disposal.

1 Connectivity: IT solutions enable connectivity between different systems and stakeholders, such as
the Port Authority, Terminal operator, and maintenance companies, this enables the sharing of
information and coordination of activities, which can imprawe overall effectiveness of port
operations.

An example of a port that has implemented IT solutions for improving the effectiveness of port operations
is the Port of Rotterdafiin the NetherlandsThe port uses sensors and other technologies to monitor the
condition of infrastructure, such as quays and warehouses, and schedules repairs and replacements based

54 https://www.corealis.eu/
55 hitps://www.portofrotterdam.com/en/port-future/digitisation/controFmanagement
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on the data collected. Additionally, the port has implemented a recycling program to mandgeduce
the amount of waste generated by port operations.

4.3 Inventory of the best practice European and international case studies

The following chapter provides an overview of best practices of European and International case studies
aimed at mappg the state of the art of port reality considering a wide and walibrated spectrum of

survey dimensions, to include the key topics of the Flagship projects, among technological innovation and
sustainability and resilience.

4.31 Hamad Port in Qatar

Location 2JF5+7MQ, New Port Road, Qatar, (City of Mesaieeq
Annual passenger traffic no passengers

Annual cargo traffic 1,596,826 tons (2022)

Type connection to the rest of the city Doha Express Hwy (40 km to the center of the city)
Nearestairport and connection to the airport Hamad International Airport (35 km)

Railway connection No railway connection

Green and Smart Port Themes Electricitypowered ; Digitalization; Green initiatives

Hamad Port, a Greenfield mega port located soutboha city was developed as the new logistics hub for

the State of Qatar. The scope of the first phase was to develop a port complex in an area of 28 square km
including a 10 km long channel with a width of 300 m. Construction of the port began in 204€aihe
operational in December 2016. It was officially opened in September 2017, and is expected to become fully
operational by 2020.

The guiding principle for the port management was to ensure that the project is sustainable and
environmentally doesnotR@SNB St & | FFSOG GKS O2YYdzyAtdAaSa Ay GKS
Environment ministry, a separate project was set for independently monitoring the development activities

with respect to their effects on environment. In particular the impafcthe construction activities on air

guality, coastal morphology, groundwater quality, marine ecology, sediment, noise, fauna and flora were
closely monitored and follow up actions were taken where needed.

For example, a separate project was initiatedN® f 2 OF S G KS W24 | NKBSNG | I ISNAWKE
sites. A total of 4,257 square meters of ggrass, 139,117 mangroves, 11,595 directly threatened hard

coral colonies and 121 cubic meter of existing reefs were relocated to provide habitasidemefish and

preserve its ecosystem functionality.

Another environmental concern from the project was turbidity from dredging and groundwater disposal. To
overcome this, huge dredged water settling ponds were constructed. Sand and gravel recoveréaefrom
dredging activities were processed and then beneficially used for reclamation and port construction
activities. An estimated 44.4 million cubic meter of dredged material and 64.7 million cubic meter of
excavated material were used for this purpose,utéag in significant savings for the project and partly
offsetting relocation cost

56 https://sustainableworldports.org/project/hamagbort-ensuringsustainablemegaport-development/
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Figurel9 Hamad Port in Qatar

Digitalization: The Port Community System (PCS) "Mwanina" is an electronic platform that allows smart and
secure exchange of information between stakeholders and variousrptatied authorities, which

contributes to making the import and export operations more efficient and effective in terms of time and
cost.

This system will support green initiatives by wethg reliance on paper, eliminating manual intervention,
delays and errors that result from it, which contributes to raising performance and productivity indicators
and supports the national economy and commercial movement along with the developmegjisifde
services in the State of Qatar.

{ASYSya Kra ¢2y | v!iwnp®du YAfEtA2Y 6! {PmMHdn YAffAZ2
megaproject, with a sizeable energy management package. The contract is the first for Siemens within the
projectand includes the supply of fullptegrated EHouse substations that will significantly reducesite

civil works and installatioff

4.32 Port of Singapore in Singapore

Location 33 Harbour Dr, Singapore 117606

Annual passenger traffic 65.900 passengsrin 2020

Annual cargo traffic 36,870,900.000 TEUs in 2020

Type connection to the rest of the city Public transport, train, ferry

Nearest airport and connection to the airport Singapore Changi Airport (28 km)

Railway connection Pasir PanjanfLkm)

Green and Smart Port Themes ;Ige;;rlii(;igir;(r)]wered, low and zer@mission fuels,

57 https://www.gna.org.ga/en/NewsArea/News/202211/10/0044-minister-of-transporthamadport-visitor-center
introducesgatars-marine-environment
58 hitps://press.siemens.com/middleeast/en/pressrelease/sieméredpspower-qatarshew-hamad-port
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https://press.siemens.com/middleeast/en/pressrelease/siemens-helps-power-qatars-new-hamad-port

The Port of Singapotdis a deepwater port located in the southern part of the island nation of Singapore. It
is one of the busiest ports in the worldandling over 36 million TEUs annually, and is also the second
busiest port in terms of total tonnage. It serves as a key hub for shipping and logistics in Southeast Asia,
connecting the region to major markets around the globe.

Figure20 Port of Singapore Aerial View

The port is made up of a numberdifferent terminals that handle different types of cargo, including
container cargo, bulk cargo, and general cargo. These terminals are equipped witbfdtateart facilities
and technology to handle large vessels and handle cargo efficiently.

The Port of Singapore is also home to a number of other industries, including ship repairing and
shipbuilding, as well as oil refining and petrochemical production. There is also a large community of
maritime and logisticselated companies located in tharea.

59 https://www.mpa.gov.sg/home

109

G p'tS [0 Systematica


https://www.mpa.gov.sg/home

Figure21 Port of Singapore Cargo

The Maritime Singapore Green Initiative seeks to reduce the environmental impact of shipping and related
activities and to promote clean and green shipping in Singapore. In 2011, thenhaaitid Port Authority

of Singapore (MPA) pledged to invest up to S$100 million over 5 years in the Maritime Singapore Green
Initiative.

In 2019, the Initiative was further extended till 31 December 2024 and enhanced to promote
decarbonization of shippindt is a comprehensive initiative comprising four programmes:

i Green Ship Programme

1 Green Port Programme

i Green Energy and Technology Programme

T Green Awareness Programme

These are voluntary programmes designed to recognize and provide incentives to contpanaopt

clean and green shipping practices over and above the minimum required by International Maritime
Organization (IMO) Conventions. The initiative underscores Singapore's commitment as a responsible flag
and port state to clean and green shipping.

The Maritime and Port Authority of Singapore (MPA) has also worked with volunteers from environmental
AYGSNBAG 3INRdzZLA G2 NBE20FGS O2N)lf O2f2yAasSa Gz {0
of Tuas Port development. Globally, Sing&bord dzLJLJ2 NIia GKS LY GSNYylFGA2y Lt al
regulations to control pollution from ships. It has ratified every major IMO Convention relating to the
prevention of pollution from ships.

To tackle climate change, Singapore also supports theQMO G I NBESG& G2 NBRdzOS GKS |
international shipping by at least 40% by 2030 and reduce the total annual greenhouse gas emissions from
international shipping by at least 50% by 2050. Both targets are based on 2008 figures.

In 2011, MPA lauted a S$100 million Maritime Singapore Green Initiative (MSGI). This programme was
enhanced in 2019 to focus on the decarbonization of ports and shipping. In 2021, we established the Global
Centre for Maritime Decarbonization with key industry playerbritigs together industry partners round

the world to develop and drive maritime decarbonization solutions, including ao zerecarbon fuels.

The Maritime Singapore Decarbonization Blueprint was launched at COS 2022, charting out our strategies
and concete targets to drive the decarbonization of our domestic maritime sector, and plans for
collaborations with researchers, industry and international partners to catalyze green shipping. MPA will
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commit additional funds of at least $300 million to suppaitiatives outlined in the Blueprint, and will
update the Blueprint progressively in line with our climate change commitnfétts.

4.33 Long Beach Port in Los Angeles, USA

Location Los Angeles, CA, USA

Annual passenger traffic 151.971 in 2021

Annual cargo traffic 10.700,000.000 TEUs in 2021

Type connection to the rest of the city Public transport (BRT)

Nearest airport and connection to the airport Los Angeles International Airport, (34 km)
Railway connection yes, but no railway station.

The Port of Long Beais a major seaport located in Long Beach, California, in the United States. It is one
of the busiest ports ithe country, and the second busiest port in the state of California, handling over
$180 billion in trade annually. The Port is located in the heart of the Los Angeles metropolitan area, in the
south coast of California.

The Port of Long Beach comprises@ieral terminals, including the Long Beach Container Terminal, the
Middle Harbor Terminal, and the Pier T Terminal among others. These terminals are equipped with state
of-the-art equipment and technology to handle large vessels and handle cargo dfficieime port handles

a wide variety of cargo, including containerized cargo, automobiles, and perishable goods.

Five main objectives of Green Port policesos Angeles: 1. Protect the community from harmful
environmental impacts of Port operations. 2. Distinguish the Port as a leader in environmental stewardship
and compliance. 3. Promote sustainability. 4. Employ best available technology to avoidae red
environmental impacts. 5. Engage and educate the community.

60 https://www.mot.gov.sg/whatwe-do/greentransport/maritime-environmentresponsibility

61 https://www.mpa.gov.sg/mediscentre/details/cos2022--mediafactsheet--maritime-singaporedecarbonisation
blueprintworkingtowards2050

62 https://polb.com/
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Figure22 Port of Long Beach Aerial View

Long Beach Harbor Commissioners adopt the Green Flag Vessel Speed Reduction Program. The program
offers tiered financial inentives for ships that slow down to 12 knots or less within 20 and 40 nautical miles
of Point Fermin. The program helps to cut air pollution such as goraging nitrogen oxides, diesel

particulate matter and greenhouse gases.

The Harbor Commission agraescontribute $11.4 million to restore the Bolsa Chica Wetlands, an
ecologically important saltwater marsh in Huntington Beach. Along with a previous expenditure in 1997,
the Port provided more than $50 million for the successful habitat restoration projée Port receives
mitigation credits toward future development.

¢CKS t2NIQa /tSFry ¢NHzZO1& t NRPINIY AYLXSYSyida + oty
eventually reducing emissions from the vehicles by 90%.

First shore power hookup for contedr ships is installed at Pier G.

According to the Port's annual emissions inventory, diesel particulate matter has been reduced by 75%,
exceeding the 2014 goal three years early.

Crane lifting cargo: construction begins on Long Beach Container Terrhimakaleof-the-art terminal
will be nearly alelectric, with automated stacking cranes and guided vehicles to handle cargo. Orient
Overseas Container Line signs ayé@r, $4.6 billion lease to be the primary tenant.

The Green Ship Program is adopteddginthe program, ships can get thousands of dollars in incentives
per call if they are powered by cleaner engines, reducing emissions such as diesel particulate matter and
nitrogen oxides.

Sediment from a federal dredging project at Marina del Rey and Newv{arbor is marked for reuse as fill
material for the terminal under construction at Long Beach Container Terminal (LBCT). The sediment
eliminates the need to dredge up new material for the project, and the need to dispose of those other
KI'Nb 2 NB QatseS RA YSyY
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Water quality conditions have also improved, with oxygen and phytoplankton measurements higher than
ever before. Fish are abundant, and giant kelp beds have expanded to cover as much as 132 acres of Outer
Harbor waters. Maximum kelp coverage rhad only 27 acres in 2000 and 80 acres in 2008.

The new Port of Long Beach Maintenance Building is certified LEED Gold. When it opens, it has a solar array
that is the thirdlargest in Long Beach, at 323 kilowatts.

Ten years after the Green Port Policy \adspted, the Port has seen an 85% reduction in diesel
particulates, a 97% reduction in sulfur oxides, a 50% reduction in nitrogen oxides and a 21% reduction in
greenhouse gases.

The world's greenest container terminal, Long Beach Container Terminal,.diend buildout in 2021,
the terminal will have the world's largest a@lock rail yard for any terminal and by itself be a top five U.S.
seaport by container volume.

I FND2N) O2YYAaaA2ySNE adrk NI GKS yI A 206mndunity GrahBS a G a
Program. At least $46.4 million is set aside for the program to help those in the community who are most
vulnerable to pollution. Combined with a previous effort, almost $65 million has been committed.

More than 95% of vessels earn inciemss by complying with the Green Flag Program by slowing down ships
to 12 knots or less within 20 nautical miles of Point Fermin.

New state regulations take effect mandating at least half of all container ships run onsHterelectricity
at berth. The Brt has already completed more than $185 million worth of dockside power hookups and
other infrastructure to facilitate shore power, reducing emissions.

2018-¢ KS t2NI 2F [2y3 .SIFOK Aa ylFIYSR a.Sad DNBSy {S

The Port is awarded ov&70 million in total grant funding to move ahead with multiyear projects to
support the development and use of electric power for operations. Among other projects: electric rubber
tire gantry cranes and yard tractors, and a microgrid at the Joint Comiarach¢Control Center.

Due to continued improvements in water and habitat quality, the 2018 San Pedro Bay Biological Survey
recorded the highest species diversity recorded since handde surveys began in 2000. More intensive
surveys of the 100+ acres oflgdorest habitat within the harbor documented several new species,
including garibaldi, horn sharks, and three species of abalone, which are usually associated with pristine
marine habitats.

Future: After 15 years of the Green Port, diesel soot is dovia. d8arine life in the harbor is thriving, with
the most recent survey showing a twofold increase in the number of plants and animals living on the rocks
and pilings in the San Pedro Bay Harbor.

Looking ahead, the Port has turned its focus to reducing drease gases in an attempt to stave off
climate change, with targets of 40% reductions below 1990 levels by 2030 and 80% reduction below 1990
levels by 2050.

Capital improvements over the next decade include an extensive rail support facility to expan@theli Q &
on-dock rail capacity, moving cargo more efficiently and reducing truck trips. New technologies being
tested on and near the docks will make the Port's cargo handling zero emissions by 2030 and the drayage
truck fleet zero emissions by 2085vhen long Beach will celebrate 30 years as The Green®Port.

53 https://polb.com/port-info/green-port/
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4 .34 Port of Rotterdam in Netherlands

. Europaweg 875, 3199 LD Maasvlakte Rotterdam,

Location
Netherlands

Annual passenger traffic NA

Annual cargo traffic 15.300.000,00 in 2021

Typeconnection to the rest of the city Public transport

Nearest airport and connection to the airport Rotterdam The Hague Airport (50km)

Railway connection yes

Green and Smart Port Themes _EIectncnypowered;__Ivi_ and zer@mission fuels,
intermodal, Greenriitiatives

The Port of Rotterdans a major seaport located in Rotterdam, the Netherlands. It is the largest port in

Europe and one of the busiest in the world, handling over 500 million tons of cargo annually. The port is
situated on the Nieuwe Waterweg, a shipping channel that conrteetport to the North Sea. It handles a

wide range of cargo, including containerized cargo, bulk goods, and general cargo. It serves as a key hub for
shipping and logistics in the region, connecting the Netherlands, Germany, and other countries in Western
Europe to major markets around the world.

The Port of Rotterdam Authority has set up a special site for this new industry on Maasviakte 2
electrolysers that produce green hydrogen using green power (offshore wind) will be located here. These
are plans of Shell (Holland Hydrogen 1), bp and HyC&={#19, and of Air Liquide (CurtHYL). The plants

each have a capacity of 200 to 250 MW. By comparison, the largest currently operational plant in Europe is
20 MW.

The central government has announced thabtal of seven green hydrogen production projects in the
Netherlands will receive subsidies. Three of these are in Rotterdam. The other four are in Zeeland,
Amsterdam/North Sea Canal and Groningen.

w20 G0SNRFYQa LR2NI FNBI A& Amstérden WadR LeseS(PNInd itisY S S NE&
protected effectively from flooding. Global climate change is leading tdesed rise. We are engaged in

ongoing studies of the associated risks, impact and possible solutions. There appears to be no significant
increase in the flood risk.

There is a pilot study in progress with floating solar panels at the Slufter, the silt depot for Maasvlakte 2,
YR GKS fA3IKGA 2y GKS o62ftlFNRa GKFd ftAyS /FElFyR
port area is preiding the room needed for wind power: generating capacity was 200 megawatts (MW) in
2016 and planned capacity for 2020 is 300 megawatts.

late 2016, trade unions, container companies and the Port Authority signed a joint sector agreement on
employment coulitions. The Port Authority played an intermediary and facilitating role in this process. An
important feature of the agreement was job security until July 2020 for all port personnel with permanent
contracts.
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Figure23 Port of Rtterdam Aerial View

Throughout the port area, the Port Authority has realized five dedicated stops for visiting trucks. The
largest truck stop, Maasvlakte Plazahas over 350 parking spaces. All the stops have a variety of facilities,
including securit surveillance, Wi, toilets and showers and a relaxation area.

¢KS LIRNIQa AYyRddzZAGNARAIFE aSO0G2N) 3SySNraGsSa + t2d4 2F N
With the construction of an underground network of pipelines, the port sapply this heat to industry
and greenhouses and, potentially, to 500,000 homes.

RDM Rotterdam (Research, Design and Manufacturing) at the Heijplaat location is a unique area where
companies, students and researchers are working together on the develdghamew manufacturing
industry for the port and the city that can create new jobs for the employees of the future.

Seagoing vessels that comply with standards above the statutory requirement (as recorded in the
Environmental Ship Index) qualify fodiscount of up to 20% on port dues. Inland vessels receive a
discount when they are cleaner than the current standards or when they have a Green Award Certificate.

The most effective way to reduce carbon emissions quickly is to capture and store C@2ri{TAethority
has teamed up with a number of other parties to study the construction of a CO2 pipeline through the port
area that will allow companies to capture their CO2 for storage in empty gas fields under the North Sea.

The Rotterdam Port Welfare @mittee supports projects and initiatives undertaken by a variety of
2NBIFYATFGA2yEa FT2N GKS 0SySTAG 2F aSIFTINBNAR Ay w2i
international seafarers for counselling and support.

w2 000SNRFYQaAaNLRANEAYREE NEOKdZAY | YyAYIf FyR LXFyd A
Peninsula is home to 20 hectares of riverbank nature. The dunes on the Maasvlakte also contain a wealth of
nature, such as the Bird Valley: a nature area covering 21 hedtatewas developed by the Port

Authority.
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The Port Authority will be replacing all public lighting in the port area with LED lights. This has already been
completed on the Maasvlakte, and the other port areas will follow before 2020. LED lights lastdadge
consume 50% less electricity than conventional lights.

CdzidzZNB® [FYR Aa (GKS t2NI ! dziK2NAGe2Qad LINBYASNI AYyF2N
people visit the center and enjoy its programme of boat tours, exhibitions and guidel tmars. And EIC

Main port Rotterdam introduces some 20,000 young people annually to a range of port related training
programmes and professions.

Figure24 Port of Rotterdam

ENOSES To track down noxious or hazardous emissitings, hundreds of electronic sensors (known as
e-noses) have been installed throughout the port area to prevent problems like odour nuisance. Two of the
t 2N ! dziK2NARGeQa LI GNRft @Sawoset a KIS faz2 oSSy TFA

The Port Authority not oglencourages companies in the port to reduce their carbon emissions, it is also
taking action itself. By commissioning hybrid patrol vessels, or by using hydrogen and electric vehicles and
green wind power.

Through the Startbaan project The Port Authorgtyes young people without basic qualifications for the
employment market an opportunity to obtain a diploma and therefore to improve their job prospects.
Many of the young people go on to find jobs or start trairfihg.

4.35 Port of Tyne in UK

. Maritime House, South Shields NE34 9PT, United
Location .
Kingdom
Annual passenger traffic 748.000 passengers in 2021
Annual cargo traffic 66,000.000 TEUs in 2021
Type connection to the rest of the city Public transport

64 hitps://www.portofrotterdam.com/en/buildingport/sustainableport
https://www.offshorewind.biz/2021/02/15/rotterdamport-and-uniperplangreenhydrogenproject/
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Nearest airport and connection tthe airport Newcastle International Airport (33 km)

Railway connection yes

Green and Smart Port Themes Electricitypowered, Digitalization, Green initiatives

The Port of Tyrf@is a major seaport located in Tyne and Wear, on the northeast coast of England, in the
United Kingdom. It is situated on the River Tyne, and it handles a wide range of cargo, including
containerized cargo, bulk goods, and general cargo. It serves asalikéyr shipping and logistics in the
region, connecting the northeast of England and Scotland to major markets around the world.

Clean Energy: Port of Tyne is using the Offshore Wind North East conference as the forum to launch its
latest commercial venire, a new green energy park for the north east region. Tyne Clean Energy Park has
It NBFR& ¢St O02YSR AGa FANRG GSyryd FyR gAftft ONBIFGS
NI LARf&@ 3INBgAYy3d NBYySgl ot S S yeBegypark ¥iSpai @ Ndportant raleNli 2 F
AY &dzZLILRNIAYy3 GKS F2@SNYyYSyidiQa 321Kt (2 LIRoSNI SHSN.

A = 4 oA X

9FNIASNIAY HnunX GKS t2NI sl a aStSOGSR Fa 9ljdzAy2N
becomethewolRQa f I NAS&A(d 2FFAK2NBE gAYR FIFENY |G 5233SN)
further land clearance to free up additional space for renewable energy tenants. The new Tyne Clean

Energy Park will provide an infrastructure catering for all renewabérgy production needs, with a total

2T wnn | ONBa 2F flyR az22y (2 0S02YS @At o06tS @Al
is expected to create thousands of jobs.

Figure25 Port of Tyne Aerial View

Port of Tyne is already rapidly transforming its own commercial operations to become-ealden
industrial hub and made a clear commitment to decarbonization in its Tyne 2050 strategy. This outlines the

85 https://www.piraeus.org/
S6https://www.portoftyne.co.uk/newsand-media/news/portof-tyne-launchestyne-cleanenergypark-to-boost
north-eastsrenewablesinfrastructure
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Maritime Innovation Hub, a calboration of organizations from maritime logistics, technology and
FOFRSYALF® [ dzyOKSR Ay NBalLlRyasS (2 (GKS 3I20SNYYSyGQ
focused on a range of projects, including investigating the potential of renewableis Witint of Tyne plus

maritime relevant solutions using autonomous systems and Al.

BY 2023 the port will create a strategy to automate the assessment and management of environmental
impacts to ensure that every activity considers the impact on the Pattragion by 2023.

Port authority is committed to clean energy for the Port and the communities and will put in place a
programme that ensures our Port is nationally recognized as a test bed for clean energy trials 5 2025.

Port of Tyne has discharged iargest ever wood pellet shipment carrying 62,522.49 metric tons of
sustainable biomass pellets for Drax Power Station in North Yorkshire.

4.36 Qingdao Port in China

Location ;éGC;ggghua Rd, Huangdao, Qingdao, Shandong, Ch
Annualpassenger traffic NA

Annual cargo traffic 23,700,000.000 TEUs in 2021

Type connection to the rest of the city Public transport

Nearest airport and connection to the airport Qingdao International Airport (24 km)

Railway connection NA

Green andSmart Port Themes Automation, Green Initiatives,

Qingdao Pofis a major seaport located in the city of Qingdao, in the Shandong province of China. It is
one of the busiest ports in China and is considered as an important hub for trade and transpariahe
region.

The port has a natural deepater harbor which makes it an ideal location for handling large vessels, and it
has been developed into a modern port with a range of facilities for handling different types of cargo,
including container ca@ bulk cargo, and general cargo. Qingdao port also comprises of several terminals
such as the Qingdao New Container Terminal, the Qingdao Qianwan Container Terminal and the Qingdao
Dongjiakou Container Terminal, among others.

The Port also contributes tarious other sectors such as marine engineering, shipbuilding and many other
manufacturing industries.

{KFYR2y3a t NPOGAYOALIf tS2L)X SQa D2@SNYYSyid KFa &KIF NS
Qingdao Port as part of the 2022 Qingdao Multina#its Summit.

7 https://www.portoftyne.co.uk/newsand-media/publications/tyne2050
88nttps://www.porttechnology.org/news/gingdagport-becomesthe-worldsfirst-hydrogenpoweredand-5g-

intelligent-port/
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l'a GKS GNIFFAO @2fdzyS O2yiliAydzSa (2 AyONBIFraSs GKS
bottleneck that limits further development.

It quickly became evident that deploying a 3D intelligent, green anetlmon transportation system is
GKS gle& 2F (KS FdzidzaNB:Z (GKS LYF2N¥IGAZ2Y hFFAOS 27
statement.

Shandong Port Group Senior Expénang Liangang and Qingdao New Qianwan Container Terminal General
alylFr3aSNI[A ,2y30dzh SELX FAYSR (KIFG vAy3aRE2 t2NI Aa
terminals equipped with statef-the-art technologies, a high degree of automation anghhloading and

offloading efficiency. It is also the first fully automated container terminal in Asia.

The port has achieved productivity of 36.2 containers per ship per hour on average, peaking at 52.76
containers per hour, a production efficiency thata0 per cent higher than other ports with similar
automated terminals.

Figure26 Qingdao Port

L
- -

hy on WdzySs uHnumI GKS g2NIRQa FANRG AyaSttAasSyd 2
into operation at the atomated terminal.

The system was edeveloped by a team of Qingdao Port engineers working under Zhang and the R&D

team at CRRC Yangtze, with the goal of integrating the leading suspension transport technologies into the
L2 NI Q& 2 LISNI GA 2% RRT WNBG®H @SWIHHIKE I wret SQo

The aim is to maximize efficiencies when it comes to delivering containers between the terminal, ships,
transfer stations and stockyards, and meet the requirements for low cost, short loading and unloading
cycles, greater efficiay, full automation, higher safety and zero emissions.

VAY3IRF2 t 2Nl KIFIad Of I AWERNBRSY{ »ipbPR AKENK2RDRO&3IX
hydrogenpowered crane technology and systems by developing a hydrogen eddvgy solutionfor the
fueling of equipment needed for the operation of a large port.

The system reduces carbon emissions by some 3.5 kilograms and sulfur dioxide emissions by 0.11 kilograms
per TEU.

Calculated on the basis of an annual capacity of 3 million TEU, 2b/@06f carbon dioxide and 640 tons
of sulfur dioxide emissions are estimated to be cut annually.
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4.37 Tianjin Port in China

Location XQXF+8VM, Linhai Rd, Binhai, Tianjin, China, 30045
Annual passenger traffic NA

Annual cargo traffic 20,300,000.000HUs in 2021

Type connection to the rest of the city No public transport

Nearest airport and connection to the airport Tianjin Binhai International Airport (53 km)

Railway connection Yes but no railway station

Green and Smart Port Themes Electricitypowered, Green initiatives

The Tianjin Port Alliance International Container Terrfirealarge seaport located in the city of Tianjin,
which is a municipality in northeastern China. It is one of the busiest ports in China and one ofdke larg
ports in the world, handling over 1 billion tons of cargo annually.

Figure27 Tianjin Port in China

Tianjin Port has a natural deepater harbor which makes it an ideal location for handling large vessels,

and it has been developed into a modern port with a range of facilities for handling different types of cargo,
including container cargo, bulk cargo, and general cargo. The port consistedldevminals, including

the Tianjin Binhai New Area Container Terminal, which is one of the largest container terminals in the
world, the Tianjin Port Container Terminal and the Tianjin Port Bulk Terminal among others.

As the "maritime gateway" to the Bimg-TianjinrHebei region, Tianjin Port has been ceaselessly advancing
the construction of a smart port, boosting the coordinated development of the region with fresh impetus. A
full Internet of Things container terminal started operations in January 20Z8njin Port, which connects

six 10T elements, including people, vehicles, containers, ships, aircraft, and sites. Equipped with more than
100 thousand types of sensors, the terminal is upgraded from a smart container terminal with zero carbon
emissiors.”

69 hitps://www.apmterminals.com/en/tianjin/about/ourterminal
70 http://en.ce.cn/main/latest/202302/23/t20230223 38408925.shtml
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Figure28 Smart delivery robots work at the full IoT container terminal of Tianjin Port in north China's Tianjin, Feb. 2023

XINHUA
NEWS

The utilization of clean energy is the trend of port development in the future. By improving the technology
of "oil to gas" and "oil to elgricity" in port RTG and port vehicles, we can use electric energy and natural
gas instead of all kinds of fuel to effectively reduce fossil fuel use. At the same time, the manager of the
port must vigorously promote the wind power and solar energy appéa in the port area, and actively
support the geothermal energy, ocean energy and other new energy development and utilization in the
port, including the local conditions in promoting wind and solar complementary lighting techreddayy
bathing and us natural gas as the building heating energy refrigeration system. Through a variety of
measureswe can further optimize the structure of the port energy consumption, and improve the use of
clean energy and renewable energy.

G/ 2YLI NBR ¢ A UK contaifeiQadminaldzihe ivélligedtiRontainer terminal in section C is still
building wind turbines and photovoltaics on site, allowing the terminal to use electricity for its own use,
FyR GNUz & FOKAS@S Wi SNR O Nb 2yl andgeroriTamdi2 Bo Gréup / K Sy
Kexin Facilities Department sdid.

The improvement of port loading and unloading technology is the most direct way to reduce the energy
consumption of the port. We should vigorously carry out outdoor and yard lightitedligrent control
technology, application of power grid harmonic pollution control technology and grid reactive power
compensation technology, equipped with shore based ships and shore power facilities. Besides, for
container terminals, crane should mainige potential energy recovery, energy storage technology or DC
drive technology, shore side loading and unloading process.

Environmental protection in port area and surrounding area is one of the most important tasks in green
port construction. It mainlyncludes three aspects: pollution control, comprehensive utilization of

resources and ecological protection: In the field of pollution control, using the water saving equipment
recommended by the state is selected. High efficiency green irrigation temimshould be used, such as
sprinkler irrigation and micro irrigation. Collect and separate the toxic and harmful residue separately; put
the hazardous waste to the relevant qualified enterprises. Setting up an emergency management plan for

1 https://www.offshore-enerqy.biz/tianjinport-to-build-worldsHirst-zero-emissionterminal/
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environmental pllution. In the comprehensive utilization of resources, fiaditional water sources

should be used for toilet flushing, green irrigation, road spraying, car washing and cooling. Measures for
reuse of solid waste resources, such as dredged soil andestmfgprehensive utilization, are adopted. In
terms of ecological protection, the terminal frontiers should be equipped with the receiving facilities of ship
pollutants and ensure their normal use. Meanwhile, port operators should actively plant all kKinds o
vegetation, ensure the greening of the port area and participate in the surrounding ecological environment
protection activities'??

4.38 Zhangjiagang Port in China

. R - n .
Location >C<(h:|:;l \;\/iJéJGSI_én gang Rd, Zhangjiagang, Suzhou, Jiaf
Annual passenger traffic NA

Annual cargo traffic 810,000.000 TEUs in 2021

Type connection to the rest of the city No public transport

Nearest airport and connection to the airport Sunan Shuofanigternational Airport, (75 km)

Railway connection No

Green and Smart Port Themes Green initiatives

Zhangjiagang Pdft also known as the Zhangjiagang Free Trade Port Zone, is a seaport located in the city of
Zhangjiagang, in the Jiangstwovince of China. It is situated at the confluence of the Yangtze River and the
BeijingHangzhou Grand Canal, which makes it a strategically important location for trade and
transportation in the region.

Zhangjiagang Port is a modern port, with a rangtaoailities for handling different types of cargo, including
container cargo, bulk cargo, and general cargo. The port has several terminals such as the Zhangjiagang
International Container Terminal, the Zhangjiagang Yangtze River Container Terminal Zhdrtggagang
Yangtze River Bulk Terminal among others, that are equipped with-atdbe-art equipment and

technology to handle large vessels and handle cargo efficiently.

The port operates under the Zhangjiagang Free Trade Port Zone, which is thpgieted freetrade port
zone in China, it provides tax and custom benefits, as well as streamlined clearance processes and efficient
logistics services to companies operating within it.

Gangsheng Bulk Terminal of Zhangjiagang Port Group became onevahttees of the GPAS (Green Port
Award System) program in 2020, a green evaluation system for ports in the APEC region developed by APEC
Port Services Network (APSN).

The terminal has been committed to green practices in its operations, making greasstridust control,
energysaving transformation, and environmental protection.

“https://www.matec-conferences.org/articles/matecconf/abs/2018/34/matecconf _ifeae

i0t2018 04012/matecconf ifcamt2018 04012.html

73 https://www.offshore-energy.biz/worldslstzero-carbonterminakgets-carbonneutrality-certificate/
74 https://shipnext.com/port/zhangjiagangnzjgchn
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After the use of environmenrfriendly solutions and equipment, such as the sglawered lighting and
exhaust purifier, the terminal has achieved "zero sewage discharge, polloifion, and effective waste
sorting," becoming a role model in creating a sustainable future for so€iety.

4.39 Valencia Port in Spain

Location de, Valéncia, Valencia, Spain

Annual passenger traffic 635,689 in 2021

Annualcargo traffic 5,604,478 TEUs in 2021

Type connection to the rest of the city Public transport

Nearest airport and connection to the airport Valencia Airport (19 km)

Railway connection yes, but no train station

Green and Smart Port Themes [E)Iig?:tt;:::zi;):%onwered, Low and zeremission fuels,

The Port of Valenciéis a major seaport located in the city of Valencia, on the east coast of Spain. It is the
largest port on the Mediterranean Sea and is considered one of the most important ports in Europe. The
port handles a wide range of cargo, including containerizega;dulk goods, and general cargo.

The Port of Valencia has several terminals, including the Container Terminal Valencia, the Valencia Terminal
EurcMed, and the Terminal Quimidduelles Norte, among others. These terminals are equipped with
state-of-the-art equipment and technology to handle large vessels and handle cargo efficiently.

The Port of Valencia plays a vital role in the Spanish economy, as it serves as a major gateway for trade and
investment in the region, and also as a hub for shipping agidtics in the Mediterranean. It connects the

region to major markets around the world, and it is well connected to the rest of Spain through an

extensive network of highways, railroads, and waterways.

The tank and compressor of the hydrogen generatorciwhiill supply hydrogen to the prototypes of port
machinery have already been placed on the north quay.

"Shttps://english.jschina.com.cn/23262/202101/t20210122_6956956.shtml
6 https://www.valenciaport.com/en/community/valencia/thgort/
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Figure29 Port of Valencia

The European project which will enable Valencia and its port to work and move port machinery with
KERNRBISY Aa OIYUISRY SyHkyhiveqgdzSt /Stfa FyR | @RNR3IASY
initiative coordinated by the Valencia port Foundation in close collaboration with the Port Authoritis and
financed by the Clean Hydrogen JU programme of the European Union. Its main objective is to test and
validate hydrogen technologies on port machinery that will provide applicable and real solutions without

affecting the performance and safety of poperations and producing zero local emissions.

The H2Ports project will involve a total investment of more than 4 million euros and involves, in addition to
the Valenciaport Foundation and the Port Authority of Valencia, the research centers Centro Ndelonal
Hidrogeno and Atena Distretto Alta Tecnologia Energia Ambiente and the private companies MSC Terminal
Valencia, Grimaldi Group, Hystéale, Ballard Power Systems Europe, Carburos Metélicos and Enagas.

Valencia port is committed to the fight again$ittate change and decarbonization through different

actions. Green hydrogen is one of the lines of work being carried out by the PAV, which has been
NEO23ayAl SR 6& (KS { LI yrakK D2@SNYyYSyid +a | 06SyOKY!
Thus, he PAV is one of the institutions, together with the Valéncia City Council, the Generalitat Valenciana
FYR GKS ' yAGSNREAGIG t2fAGSOYAOlF RS Hts8yOAls 2F
synergies and promote research into gregidiogen in the transport and logistics sector in Valencia and its
metropolitan area.

In addition, the PAV has signed an alliance with the Hamburg Port Authority (HPA) to generate projects for
this clean energy with the support of the programmes being immgeted by the European Union. Valencia
port is very active in local and regional initiatives that promote this collaboration, but also at European and
world level, which is why it is part of the Clean Hydrogen Alliance and the Global Ports HydrogemmCoaliti

It has also created an advisory group open to more than 65 members and 30 ports around the world that is
working to help develop the hydrogen value chain for ports.

The PAV is developing a series of actions, in coordination with the port communigd atrthe fight

against climate change and decarbonization in order to position itself as a green port at the service of the
citizens, and to be 20 years ahead of the objective of the European Green Pact. To this end, it has launched
projects such as thelectrical substations of the Port of Valencia, the location of photovoltaic plants in
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Valencia or Gandia, the installation of wind energy, the use of alternative fuels such as LNG, the
commitment to the railway, the electrical connection of the Port ofuBeg or energy efficiency
actions’778"®

4.310 Port of Montreal in Canada

450 Rue de Boucherville, Montréal, QC H1N 0C6,

Location Canada

Annual passenger traffic 127,041 passengers in 2018

Annual cargo traffic 1,074,000.000 TEUs in 2019

Typeconnection to the rest of the city Public transport

Nearest airport and connection to the airport a/In?;treal-Merre Elliott Trudeau International Airport (2
Railway connection Yes

Green and Smart Port Themes Electricitypowered; Intermodal, Digitalation

The Port of Montredf is a major seaport located in Montreal, Quebec, Canada. It is situated on the St.
Lawrence River, and it handles a wide range of cargo, including containerized cargo, bulk goods, and
general cargo. It serves as a key hubstupping and logistics in the region, connecting the Canadian
Midwest and the northeastern United States to major markets around the world. It is also the second
largest port in Canada by total cargo volume.

In 2017, the MPA implemented an electrical powgstem at its cruise terminal and shore power systems

for wintering ships to provide cleaner energy during their stay. It lets cruise ships and wintering vessels turn
off their engines while docked, while maintaining air conditioning, refrigeration rgég@ystems and

services for the duration of their stay (an average of 10 hours for cruise ships). This new technology reduces
noise, vibration, smoke and GHG emissions from diesel engine combustion gases by approximately five tons
of GHG emissions at daconnection, and more than 2,500 tones each y&ar.

MPA has committed through the Montreal Climate Partnership to reduce its GHGs emissions by 55% by
2030 and achieve carbon neutrality by 2650.

T https://www.valenciaport.com/en/theport-of-valencianow-hasits-hydrogenplant/

"8 https://greencportspoject.eu/casestudies/#157415455637a77aecalca7f

" https://lwww.valenciaport.com/en/theport-of-valenciawill-instalta-hydrogensupplystation-in-january/

80 hitps://www.port-montreal.com/fr/

81 https://www.port-montreal.com/en/the-port-of-montreal/sociairesponsibility/sustainablelevelopment#espaces
82 https://lwww.port-montreal.com/en/the-port-of-montreal/news/news/chainpa-2022-en
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Figure30 Port of Montreal

Port of Montreal implemented a platform predicting truck turnaround times for improved route

optimization. The platform was introduced in 2016 as an open desktop and mobile app to obtaimeeal

truck turn times at the 4 container tarinals. The app also uses an algorithm that translates processing

times into greenhouse gas emissions and reports ontieed truck-borne carbon emissions at the port.

The app has been used by truckers and dispatchers to optimize their routings ancllésphy making

optimal use of uncongested time windows and night gates so as to maximize the number of truck turns in a
single day. In 2019, an Al layer was added to create truck turn time predictions up to 24 hours out. The
predictions provide further vibility to inform planning of port visits and dispatches for the 2,500 trucks

that visit the port daily. Combined with the introduction of a night gate program, the app has allowed
increased fluidity of trucks at the gate. Since its introduction, the pastbeen able to decrease truck
processing times by 5% despite a 30% increase of truck volumes. This efficiency gain translates into better
environmental performance per transaction.

With over 100 km of rail lines and four locomotives, the Port of Montiealunique model in North

America in that the port authority operates its own railway and offerglook shunting services to its

Classl railway partners. Since over 60% of greenhouse gas emissions generated by port authority activities
are generated byts rail activities, the MPA began replacing its fleet of locomotives with next generation
low-emission GenSet locomotives since 2010. To fully optimize the environmental benefits from these
engines, the MPA is introducing and testing in 2021 abaard dashboard that will make redgime
recommendations to the conductor with the aim to optimize driving behavior and further save on fuel
consumption. Locomotives are being equipped with sensors that capture a full range of data on train
specifications and pameters, feeding the Al optimization algorithm. Recommendations on speed,
acceleration, tractive power output and distribution will assist drivers in lowering fuel consumption. The
LINEP2SO0G O2dzZ R NBRdzOS at! Qad 3INBSY Ki@ndsald % aArndalfPS YA & 4 A 2

4.311 Southampton Port in UK
Location Southampton SO15 1HJ, United Kingdom

Annual passenger traffic 1,900,000 passengers in 2019

83 hitps://ajot.com/insights/full/ai-port-of-montrealcontinuesrecord-cargepaceand-expansionprojects
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Annual cargo traffic 1,500,000.000 TEUs in 2019

Type connection to the rest of the city Public transport
Nearest airport and connection to the airport Southampton Airport (10 km)
Railway connection Yes

Electricitypowered; Intermodal, Digitalization, Green

Green and Smart Port Themes L
initiatives

The Port of Southamptdhis a major seaport located in Southampton, on the south coast of England, in
the United Kingdom. It is situated on the River Test, and it handles a wide range of cargo, including
containerized cargo, bulk goods, and general cargo. It serves as a key Bhipping and logistics in the
region, connecting the south coast of England to major markets around the world. It's well connected to
the rest of the country by road and rail and is also a major departure point for cruise ships and ferries.

Figure31 Southampton Port in UK

B ot e R

Associated British Ports (ABP) air quality measures make an impact at Port of Southampton. One year on
since releasing its Air Quality Strategy and pledging a series of commitments, the Port of Soathampt
reveals significantly improved average levels of nitrogen dioxide across the port.

Last Summer, and more than one year ahead of Government requirements, the Port of Southampton
published an Air Quality Strategy including a package of proposals to rateéieprovements in air quality
I NPdzy R GKS ! YQa ydzYoSNJ 2yS | dzi2Y2GA@S | yR ONMXzA 4 S

ABP Southampton along with partners across the port have worked together delivering on air quality
commitments and have achieved an average of 30 pg/m3 across thefaotbelow the UK National
objective levels.

84 hitps://www.southamptonvts.co.uk/
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Figure32 Solar panels at Southampton Port

Highlights:

1 3,600 solar panels installed in the last yed@r321 in total
5 air quality monitors installed. 8 in total give us more monitoring coverage than any other UK port
12 new hybrid straddle carriers. These use 20% less fuel than standard machines

1

1

91 33 new electric forklift trucks

1 550 metres cycle dedicated highway
1

52% of air fleet is electric. 70 electric charging points have been installed across the port
1 9% increase in rail capacity. This allows 180,000 more containers to be moved by rail each year

Achievements include increasing the electric vehicle fleet so that the Nd ( &
emissions. Solent Stevedores has introduced 33 electric forklifts for cruise operations and DP World has 12
new hybrid straddle carriers at the container port. A partnership project between Solent Stevedores and
ABP has atsincreased rail provisions at the port, reducing the number of lorry movements on thé®road.

4.312 Port of Genoa in Italy

2T ! .t Qa

Location

Viale Africa, 16149 Genova GE

Annual passenger traffic

2.5 million in 2019

Annual cargo traffic

2,400,000.000 TEUs in 2019

Type connection to the rest of the city

Public transport

Nearest airport and connection to the airport

Genova City Airport (7 km)

Railway connection

yes

Green and Smart Port Themes

Digitalization, Green initiatives

BSKA (

The Port of Genoa is a mu#tervice port which boasts a wide selection of specialized terminals, managed
by top private terminal operating companies, equipped to accommodate all classes of ships and cater for all

8585 https://www.customsolar.co.uk/casstudies/abpport-of-hull/
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key commodity sectors: container, genecakgo, perishable goods, steel, forest products, solid and liquid
bulk, petroleum products and cruise and ferry passengers.

Figure33Port of Genoa

In addition, backedip by a group of dedicated companies, the pguarantees a full range of vital
complementary services from ship maintenance and repair to customized telecommunications and data

processing®

The Port of Genddhas implemented several sustainable actions in order to reach carbon neutrality, some
of which include:

T

Energy efficiency measures: The Port of Genoa has invested in exféoignt lighting systems and
equipment, as well as optimizing the use of energy throughout the port.

Use of renewable energy: The port has installed solar panels on some of its buildings and
structures, and has also set up wind turbines to generate electricity.

Lowemission vehicles: The port has introducedJemission vehicles for esite transportation
including electric and hybrid trucks, forklifts, and other equipment.

Shore power: The port has implemented a system of shore power connections, which allows ships
to plug in and use electricity from the grid while at port, rather than relying on their engines
for power.

Green logistics: The port has developed a "Green Logistics Platform” to promote sustainable
transport and logistics solutions, including optimizing transport routes and modes to reduce
emissions.

Waste reduction and recycling: The pbas implemented a system for separating and recycling
waste, and has also established a program to recover and recycle waste oil.

Green building: The port has constructed new buildings and facilities using environménmaltiyy
materials and design@cluding energyefficient heating and cooling systems.

86 hitps://www.portsofgenoa.com/en/portbasins/geno&basins.html

87 https://www.portsofgenoa.com/it/portisostenibili/greenport.html
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Figure34 The EasyLog EU project has launched a trial project to test innovative technologies at the Vado Ligure VIO Intermodal
Terminal in Port of Genoa

)

There are also inatives about digitalization in the Port of Genoa. The port has implemented several digital
technologies and solutions to improve efficiency, safety, and sustainabitityexample:

9 Digital Container Tracking: The Port of Genoa has implemented a diitainer tracking system
that allows shippers and cargo owners to track the location and status of their containers-in real
time.

1 Automated Gate System: The port has installed an automated gate system that uses radio
frequency identification (RFID) tecHogy to streamline the truck chegk and checlout process,
reducing wait times and improving efficiency.

9 Smart Lighting System: The Port of Genoa has implemented a smart lighting system that uses
sensors to detect and adjust lighting levels based orptiesence of people and vehicles, saving
energy and reducing costs.

1 Blockchairbased Logistics Platform: The port has also developed a blocKohséa logistics
platform called the "Genoa Logistics Platform,” which aims to streamline logistics procedses an
reduce paperwork by providing a secure, transparent, and efficient platform for data exchange.

9 Digital Twins: The Port of Genoa is also developing digital twins of its facilities and operations,
which are virtual replicas that allow for simulation andtieg of different scenarios and
optimization of processes.

4.313 Cagliari Port in Italy

Location 09125 Cagliari, Metropolitan City of Cagliari
Annual passenger traffic 1.2 million passengers in 2019

Annual cargo traffic 386,100.000 TEUs 2019

Type connection to the rest of the city Public transport

Nearest airport and connection to the airport Elmas Airport (8 km)

Railway connection No

Green and Smart Port Themes Digitalization, Green initiatives
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The Port of Caglidfiis takingseveral sustainable actions to reach carbon neutrality, some of which include:

1

Use of renewable energy: The port is transitioning to using renewable energy sources such as solar
and wind power to reduce carbon emissions.

Implementation of energgfficiency measures: The port is adopting eneefficient technologies

and practices to reduce energy consumption and associated carbon emissions.

Electrification of port vehicles and equipment: The port is converting its vehicles and equipment to
electric power to reduce emissions from internal combustion engines.

Use of lowemission fuels: The port is promoting the use of4emvission fuels such as liquefied
natural gas (LNG) and biofuels to reduce the carbon footprint of ships calling at the port.

Green infrastructure: The port is incorporating green infrastructure such as green roofs and walls,
green spaces and trees to absorb CO2 emissions and improve air quality.

Carbon offsetting: The port is also exploring the option of carbon offsetting, virhrctves

investing in projects that reduce greenhouse gas emissions to offset the port's own emissions.

Figure35 Port of Cagliari

4.314Barcelona Port in Spain

Location Barcelona, Spain

Annual passenger traffic 4,493,646 pasengers in 2018
Annual cargo traffic 3,422,978 TEUs in 2018

Type connection to the rest of the city Public transport

Nearest airport and connection to the airport Barcelona (BCN) Airport (11.8 km)
Railway connection Yes

Green and Smart PoiThemes Digitalization, Green initiatives

88 hitps://www.adspmaredisardegna.it/cksiamo/
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Barcelona poff has taken significant steps to become a green port by implementing a range of sustainable
actions. These actions have focused on reducing emissions, improving energy efficiency, managing waste,
promoting sustainable transportation, implementing green infrastructure, and educating people about
environmental issues.

One of the primary actions taken by the port of Barcelona to reduce emissions has been the
implementation of a lowemission zone. Thisab restricted access for higiolluting vehicles and

encouraged the use of electric vehicles and kkaringprogrammes Additionally, the port has invested in

energyefficient lighting and equipment, including a solar energy system to generate reneesadugy.
Figure36 Port of Barcelona

In addition to reducing emissions and increasing energy efficiency, the port has also implemented a waste
management system. This has helped to reduce waste and increase recyclinglsditgroducing a
composting program for organic waste.

The port has also taken steps to promote sustainable transportation by encouraging walking, cycling, and
the use of public transportation. This has included the implementation of a shuttle sertiga thie port

to reduce the need for individual vehicles.

Furthermore, the port has implemented green infrastructure, such as green roofs and walls, to help
mitigate the urban heat island effect and provide habitat for wildlife. Finally, the port has developed
educationalprogrammedo increase awareness and urrdeanding of environmental issues among
employees and the community.

The Port of Barcelona is currently implementing several new digitalization projects aimed at improving
efficiency and sustainabilitfthese projects include:

1 Digital Port Operations Cemt The port is developing a digital operations center that will use
advanced data analytics, machine learning, and artificial intelligence to improve port operations.
This will help optimize vessel traffic, cargo handling, and logistics.

91 Blockchairbaseddigital platform: The port has developed a blockchaased platform called
"Tradelens" in collaboration with IBM and Maersk. The platform will enable stakeholders to

89

https://www.portdebarcelma.cat/en/home_apb%3Bjsessionid=F095650E899C907609660F0AF6EA850A. lifeprol.port.
apb.es
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securely share information and documents throughout the supply chain, reducing the oreed f
paperbased transactions and increasing efficiency.

1 Smart container terminal: The port is developing a smart container terminal that will use
autonomous cranes, automated guided vehicles, and advanced sensors to optimize container
handling and reduce emgy consumption.

9 Predictive maintenance: The port is implementing a predictive maintenance system that uses
sensors and data analytics to identify maintenance needs before they become cfitisawill help
reduce downtime and improve overall efficiency

1 Digitalized customs procedures: The port is implementing a digitalized customs system that will
streamline customs procedures and reduce waiting times for ships and cargo.

4.315Port Klang in Malaysia

Location 42000 Pulau Indah, Selangor, Malaysia

Annual passenger traffic no passengers

Annual cargo traffic 13,724,460 TEUs

Type connection to the rest of the city Public transport

Nearest airport and connection to the airport Kuala Lumpur International Airport (70 km)

Railway connection PelKlang (16km)

Green and Smart Port Themes ililific;ttritzei:tgpowered, Low and zeremission fuels, Greet

Port Klang (PKA, Northport & Westpoffs)s a town and the main gateway by sea into Malaysia. It is

located in the state of Selangor, on thest coast of Peninsular Malaysia. The port is situated about 38
kilometers southwest of the capital city, Kuala Lumpur. It is the busiest port in Malaysia in terms of total
cargo tonnage, and it handles a significant portion of the country's interndttoade. The port consists of
several terminals, including the Northport and Southpoint terminals for container cargo, and the Westport
terminal for bulk and general cargo. It also has a number of facilities for car handling, passenger ships and
other vesels.

t 2N YEly3aQa O2yOSNISR STFF2NIa G2 GNIXyaFT2N) (GKS L
environmentally sustainable has once again earned international recognition. Recently Port Klang has
awarded the APSN (APEC Port Services Netwoekh®ort 2020 unification for the second time since

2017

This achievement was made possible through the efforts of Port Klang Authority and both its terminal
operators Northport (Malaysia) Bhd and Westports Malaysia Berhad whereby various green initiative
programmesnere initiated and implemented related to alternate energy viz solar energy, conservation,
including replacement of conventional lighting with LED lighting, investing in more ee#iggnt and
environmentally friendly cargo handling fleets, monitorocagbon, emissions from port equipment and
vehicles, marine water quality monitoring and treatment before being released into port waters, paperless
transaction, establishing waste management standard operating procedures and other ongoing green
initiatives®*

90 hitps://www.pka.gov.my/index.php/en/
91 https://www.westportsholdings.com/2021/02/10/porklangawardedapsngreenport-2020/
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Figure37 Port Klang in Malaysia

Energy, electricity and fuel saving strategies include:

A VRF AiConditioner System: To reduce greenhouse gases emission
A Energy Saving Quay Crane Lighting: To reduce carbon dioxide (CO2) emissions
A Retrofitted of RTG to ERTG: To reduce diesel consumption

A LED System at Port Areas

Environmental initiatives implemented in the port are:

A Adopting marine sanctuary area

A Collaboating with Malaysian Nature Society

A Beach cleaning
A Mangrove planting

A Environmental monitoring and waste management

The port is collaborating with Malaysian University to conduct baseline study of ballast water management
at designated ports on: Heavy metah sediment samples, Hydrocarbons (oil, grease and Hydrocarbon) in

sediment samples, Marine biological in seawater and sediment samples and Bacteria in water sample

4.316 Port of Hualien in Taiwan

Location

No. 66, Hai'an Rd, Hualien City, Hualien CquFdywan
970

Annual passenger traffic

65,900 passengers in 2020

Annual cargo traffic

12,938,000 TEUs in 2021

Type connection to the rest of the city

Public transport, train

Nearest airport and connection to the airport

Hualien Airport (7 km)

Railway connection

Hualien Port Train Station (1km)

Green and Smart Port Themes

Electricitypowered, Low and zeremission fuels, Greer,
initiatives

& pts
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The Port of Huali€fis a seaport located in the city of Hualien on the east coast of Taiwan. It is a natural
deepwater port that serves as an important transportation hub for the region. The port is situated at the
mouth of the Hualien River.The Port of Hualien is an ingadrport of call for passenger ships traveling to
and from Taiwan and other parts of Southeast Asia. It also handles a significant amount of cargo traffic,
including containers, general cargo, and bulk goods.

In addition to its role as a commercial pottetPort of Hualien also has a number of recreational and
tourismrelated facilities. This includes a cruise ship terminal, a fishing harbor, and a ferry terminal which
connects the city to the nearby islands. There is also a small museum and severatrpankisthe port

area that showcase the rich history and culture of Hualien.

A series of pollution control measures have been introduced to improve air quality in the Port. These
measures include a campaign to reduce vessel speeds, a shore side electicsppply system, the use of

low sulfur fuels, and an automatic gate control system. To prevent suspended particles emissions, the port
now requires all operators to use dust control meshes, dust suppression sprinklers, car washing stations,
water lanes, aclosed conveyors, and unloading facilities. The Port offers its full cooperation with other
I2PSNYYSyid 3SyOasSa i 020K GKS €20t YR ylFGA2Yl
Bureau or the Hualien County Environmental ProtectiareBu (especially with regard to pollution

prevention and auditing measures. The Port also collaborates with the EPA in evaluating the efficacy of air
and marine pollution contrgbrogrammes

Figure38 Port of Hualien

Shorepower is to install power supply equipment on the shore after the ship docks to provide the power
required for the maintenance or routine maintenance of the berthing ship through the ship cable, replacing
the diesel used by the internal combustion engiri¢he ship, thereby greatly reducing air pollution. In
addition to the full use of ultrdow-sulfur lowpollution fuel super diesel as fuel for ships, shore power
facilities have been set up for all port handling vessels at Piers 1 to 4, 15 and 16, rari&l/Rieoperate

with sea patrols. The department was relocated, and shore power facilities were newly set up for the full
use of shore power by the official ships of the Coast Guard, reducing pollution emissions from ships. At
present, there are 6 shoreogver terminals from 1 to 4.7 from 5 to 7.5 from 15 and 16 a total of 18.

After the outer ring road along the northern coast was built, vehicles change their route to the
underground road, thus reducing the air and noise pollution suffered by communitieg tie northern

coast, ensuring the safety of people and vehicles, and quality of life of the community. In addition, access
roads to the Port of Hualien have been built to separate port traffic from the commuting routes of nearby
residents. A green beltailings, bicycle pathway, promenade, and jogging trail have been built upon the

92 https://hl.twport.com.tw/en/CP.aspx
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