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Abstract: Concession agreements (CAs) in the port sector are designed to establish mutually
beneficial arrangements for involved parties. They serve as catalysts, enabling ports to attract
adept private investors and secure requisite funding to enhance port infrastructure,
superstructure, and service quality. Concurrently, the imperative to mitigate negative
externalities and promote sustainable practices in port organization and development remains
paramount. In this context, the paper explores the nuanced landscape of CAs, specifically
focusing on the urgent need for an innovative framework that integrates sustainability within
port organization, operations and development, Drawing from existing academic discourse and
field evidence, it systematically identifies, examines, and analyzes fundamental requirements
and key factors that should be considered in CAs, in line with sustainable development and
proposes a reference framework for an ideal Concession Agreement model. Despite evident
strengthening of sustainability implications in port concessions, significant room for
improvement persists. Nevertheless, dynamics in the field create a certain optimism for the
future.

https://doi.org/10.24294/jipd.v8i5.3535

J{P sustainability

ey

Article

Redefining Port Concession Agreements: A Framework for
Environmental Sustainability

Charalampos Platias 7, Constantinos Chlomoudis 27, Petros Pallis *, Markos Tozidis ? and Virginia Zarakeli 2

chack for

updates
Received: 8 December 2024
Revised: 26 February 2025
Acvepled: 10 March 2125
Published: 14 March 2025

! Department of International and European Studies, Panteion University of Social & Political Sciences,
17671 Athens, Greece

1 Department of Maritime Studies, University of Piraeus, 18534 Piraeus, Greece; chlom@unipi.gr (CC);
martog@unipi.com (M.T.); viarakeli@unipicom (V.Z.)

3 Department of Shipping, Trade and Transport, University of the Aegean, 82132 Rhodes, Greece;

ppallis@acgean g
*  Correspondence: ch.platias@panteion.gr

Abstract: This paper investigates the integration of environmental sustainability into port
concession agreements, addressing mounting environmental challenges and the increasing
emphasis on sustainability. Traditionally shaped by economic considerations, these agree-
ments now require a more integrated approach that incorporates environmental sustain-
ability as a core principle. The objective is to identify essential environmental requirements
that should be embedded in these agreements to drive significant environmental progress
in port operations and development. The methodology includes a comprehensive literature
teview and an empirical analysis of available concession agreements and reference texts,
systematically categorizing critical environmental parameters and performance indicators.
The key findings highlight the need for port concession agreements to extend beyond
regulatory compliance by incorporating proactive sustainability strategies, imposing clear
obligations on concessionaires, and defining relevant key performance indicators (KPIs) for
effective monitoring. While awareness of environmental impacts in port concession agree-
ments is increasing, significant progress is still needed to fully integrate sustainability into
these frameworks. This paper advocates for a shift toward innovative, forward-thinking
approaches that align with both environmental and market realities.

Keywords: concession agreements; ports; environmental considerations; sustainability;
KPls
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ITAAIXIO THX EPEYNAX (1)

Ot eEOTEPIKOTNTES TOV TPOKVATOVV OO TN ALUEVIKY AELTOLPYiOL KOL OVATTLEN
ONUIOVPYOVV EMITUKTIKES TPOKANGES. Tavtoypova ot AMpévec givor ovvatd va,
cuufdariovy oty emitevén £vog BrOGLUOL NETUGYNUOTIGHOV.

Katd cuvénela, avEavovtal ot IPOGOOKIES, aALA Kol Ol TEGELS YO T HELOMOT TOV
TEPLPAALOVTIKOD OTOTUVTAONOTOS TOV AMuEvav kol v viodétnon Pfrdcipov
OTPUTNYIKOV KOl TPUKTIKOV.

O Mpéveg avayvopilovv oTadlokd TIS TPOYUOUTIKESG EVKUIPLES TOL TAPOLVGIALOVTOL
HEoO amO TNV OVTIWLETOMION TEPPAALOVIIKOV TPOKANGEDV Kol TNV mpomdnon
Blociumv TpotuTemY Kot AVGEWMV.

Ot ovpPdosic mopayOpNoNg oTov AYWEVIKO TOUEN UTOPOVV VO, O100PAUATICOVV
K0B0PIGTIKO POAO GTN OLEUOPP®GST TEPLRAALOVTIKOV TPOTVTMV, GUUTEPLPO POV
KOl TAGEMV.

Méypt onuepa, ®GTOGO, 01 GLUPAGELC AVTES EXYOVLV OMCEL ATOAVTI| TPOTEPULOTN T,
OTOVG OLKOVOULKOVS 6TOY0VS EVOVTL TOV TEPPUALOVTIKMOV TOUPUUETPWOV.



ITAAIXIO THX EPEYNAX (2)

K/

@ Avhykn «xaBopiouov  mEPPOALOVIIKOV TPOTLAIOV  KOL  ONOLTICOV YO TOVG
TOPUYOPNOIOVYOVEC TEPAY TNG VPLOTANEVNS vopoOeosiog, mote va eEoc@ailotel
apooTOénevny ola coe oyéon pe v mePIPAALOVIIKY] TpooTOsio Kot TN Piociun
AVATTTUEN.

@ Méow g evooudtwong TmEPPUALOVIIKOV — TOPAUETPOV  OTIC  CLUPACELS
TOPOYDOPNONG, 01 POPEIS YAPAENS TOATIKNG UTOPOVV VO,

V' pewidoovy TS mEPPUALOVTIKES EMATMOOES KOl VO TPOCTATEDCOLV  TO
OlKOGUGTILOTAL,
TEPLOPIGOVY TOVS TEPLPAAALOVTIKOVS KIVOUVOUG,
apomOBncovy ™ frowcipomra,
TPOGTOTEVGOLY TNV VYELN Kol Vo, €E00QPUAIGOVY TNV EVNUEPLE TOV TOTIKOV
KOWVOVIOV.

AN

J

L)

2 O1 Tkl @opeig ouv)Bmg gppavilovtar anpoOvpor va avardpfovv TpoOcHeTeg
OeGUEVCELC KO damavnpa TEPPAAALOVTIKA LETPOL.
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. O1 gopeic dwayeipionc MUEVOV Kol TaPay®MPNTES Elval 6VYVE OLGTUKTIKOL GTNV
emPoAn TpOGOETOV VITOYPEDCEMV, MGTE 01 VITOYPENDGELS TOPOUEVOLY GTO Minimum.
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MEGOOAOAOI'TA

AvVIA®VTOG oo TNV aKoONUAiKT 6LINTNOT KOl TO EUTEIPTIKE OedoUéva, EMYEPEITOL
N avanTuEn €vOS 6u@OVS TAULGLOV GVU@OPAS Yo TIC GLUPAGELS TapAYMDPMNONG
GTOVC AUEVEC.

< IMowoTikn avaivon
v TmV OEVTEPOYEVAV TNV OV
v dwbéoiumv cvppfaccmv Tapay®@pnong otn Auevikn Popnyavia
v 1OV DOLoTAUEVOV TTPOTUROV KEWNEVOY ovuPdccmv mapay®@pnons ot
Auevikn Pounyovio 11 YEVIK@OV KOTEVOOVOEQV avoyvoOpPIoUEVOY Olefvav
0OpPYOVICU®V, E0VIKOV QOopEmV K.A.

“ IIpocdiopilovrar
v wedia onuovtikov TEPLPailoviikov volaQpEpovTog
v reptpallovTikEG TapPAuUETPOL
v VTOYPEDGELS Y10, TOVG TOPOYOPIGLOVYOVE
v Key Performance Indicators (KPIs)
TPOC EVOMOUATMOGOT 0TI CUUPBACELS TAPAYOPTNONGS TN AMUEVIKT Prounyavia.



MEG®OAOAOITA

Mo ovetnpotTiK Kotdtetn 6to TAMIG10 ToV gpeuvnTikov 'Epyov

2 Paowkéc kaTnyopieg:
v" Environmental Challenges and Necessary Actions
v" Concessionaire Obligations and Indicators

4 meoia vOLaPEPOVTOG:
v" Pollution and Conservation
v Management Initiatives
v" Sustainable Development and Climate Change Adaptation
v" Other Considerations

Evoeyopévme  onUOVIIKEG  OLU@OPOTOUGELS  OVAAOYO HE TIC  EMUEPOVLS
OPUCTNPLOTNTEG KOl TO TEPUOTIKA TOV AWUEVOV, TIC E€OIKEC GLVONKEC KOl TIC
Aot GELC KAOE TEPIMTOOTG,.

Enopeveg gpyoacisc Lmopovv evoeyouevmg va, e€eldikedcovy kot va upabovovy ta,
GUUTEPAGLLOTA.



IIEAIA ENATA®OEPONTO, IIEPIBAAAONTIKEX

ITAPAMETPOI, YITOXPEQXEIYX TAPAXQPHXIOYXQN
KAI KPIs




Pollution and Conservation

Emission reduction
Air quality

management
Air quality monitoring

Water use efficiency
Water conservation
Pollution prevention

Soil erosion prevention

SR YRR (B Contaminated soil management

Sustainable land use practices

Noise mitigation measures
Noise pollution

control
Noise monitoring

Light pollution mitigation
Light pollution

control
Light pollution monitoring

. . . Marine habitat preservation
Biodiversity

conservation o .
Wildlife conservation

Implement strategies to reduce air emissions from port operations, including the use of
cleaner fuels and technologies.

Regularly monitor air quality to ensure compliance with environmental standards and

identify areas for improvement.

Adopt measures to conserve water and use it efficiently within port operations.

Implement strategies to prevent water pollution from port activities, including
stormwater management.

Implement measures to prevent soil erosion from port activities, including proper land
use and vegetation cover.

Develop strategies for managing and remediating contaminated soil to prevent
environmental and health hazards.

Promote sustainable land use practices to maintain soil health and productivity.

Implement measures to reduce noise pollution from port activities, such as sound
barriers and operational changes.

Regularly monitor noise levels to ensure compliance with regulations and minimize
impact on nearby communities.

Implement measures to reduce light pollution during night operations, such as using
shielded lighting and minimizing unnecessary lighting.

Regularly monitor light pollution levels to ensure compliance with environmental
standards and minimize impact on nearby areas.

Protect marine habitats and ecosystems affected by port activities.

Safeguard local wildlife, including implementing measures to protect species and their
habitats.



Pollution and Conservation

. . * Conduct regular air quality monitoring.
Air quality
management * Install and maintain air quality monitoring stations.

» Submit emissions reports to regulatory agencies.

* Implement water-saving technologies (e.g., low-flow fixtures).

* Monitor and report water usage.
Water conservation
* Develop stormwater management plans.

* Treat and control runoff before discharge.

» Use erosion control practices (e.g., vegetative cover).

* Monitor erosion rates regularly.
Soil conservation ‘ ‘ ‘ ‘
* Conduct soil testing and remediate contaminated areas.

* Monitor soil quality indicators.

* Install noise barriers and use quiet technologies.
IR LT Bl Conduct noise surveys and assessments.

control * Implement noise reduction plans.
* Ensure compliance with noise regulations.

Light pollution * Monitor light intensity levels.

control * Implement lighting management plans.
* Comply with light pollution regulations.

* Implement habitat restoration projects.

Biodiversity * Monitor biodiversity indicators regularly.

conservation * Establish conservation zones and wildlife protection measures.

* Participate in biodiversity surveys.

Environmental pillar Obligations for Concessionaire Possible Indicators

* Adopt low-sulfur fuels and install emission control technologies.

* Use shielded lighting and reduce unnecessary nighttime lighting.

Reduction in NOx, SOx, PM emissions

Compliance with air quality standards, emission
levels

Water consumption rates, efficiency
improvements

Water quality assessments, pollutant levels in
runoff

Soil erosion rates, effectiveness of erosion
control measures

Contaminant levels, success of remediation
efforts

Noise levels, community noise exposure

Compliance with noise standards, noise impact
assessments

Light intensity levels, light spillage monitoring

Compliance with light pollution standards, light
exposure

Species diversity indices, habitat health
assessments

Wildlife population trends, habitat condition
assessments



Management Initiatives

Implement energy-efficient practices and technologies to optimize port operations and
reduce energy consumption.

Energy-efficient practices

. Rationalization/reduction of . ) . . .
Energy efficiency [— Adopt strategies to rationalize and reduce overall energy use in port operations.

) . Conduct regular energy audits and monitor energy usage to identify opportunities for
Energy audits and monitoring . gl gy gy usag y opp
improvement.

Renewable energy sources Promote the adoption of renewable energy sources such as solar, wind, and bioenergy.

Renewable energy

integration Require concessionaires to invest in eco-friendly infrastructure projects, including

Green infrastructure investment . . . s
electrification of port equipment and shore power facilities for vessels.
Implement sustainable waste management practices, including reduction, reuse, and

Sustainable waste practices .
recycling.

Ensure proper handling, storage, and disposal of hazardous materials to prevent

Hazardous materials handling . ..
environmental contamination.

Waste management
Promote the adoption of circular economy principles to minimize waste and enhance

Circular economy principles .
yP P resource efficiency.
Waste reduction Implement strategies to significantly reduce waste generation in port activities.

Comprehensive impact Conduct thorough environmental impact assessments (EIAs) to evaluate potential

Environmental assessments impacts of port activities and development projects.

impact assessment

Mitigation measures Identify and implement measures to mitigate identified negative environmental impacts.



Management Initiatives

Environmental pillar Obligations for Concessionaire Possible Indicators

* Conduct energy audits and implement efficiency measures. Reduction in energy consumption, energy
* Monitor and report energy consumption. efficiency ratings

Energy efficiency

* Set energy reduction targets and optimize equipment usage. Achievement of energy reduction goals, energy
* Invest in energy-saving technologies. usage trends

« Install solar panels and wind turbines for renewable energy generation. Proportion of renewable energy, renewable
L) XS S » Integrate renewable energy systems. energy capacity

integration ) .
Investments in renewable infrastructure, green

* Develop green infrastructure and support sustainable building practices. )
projects
* Develop waste reduction plans and increase recycling efforts.

) ) ) Waste diversion rates, recycling rates
* Comply with hazardous waste disposal regulations. yeune

M BT HELETGS NS Tl « Implement spill prevention and response plans. Compliance with hazardous waste regulations,
* Conduct hazardous waste audits. spill incidents

* Explore opportunities for material reuse and lifecycle assessments. Circular economy initiatives, waste lifecycle
* Integrate circular economy practices. assessments

Environmental * Assess environmental risks and propose mitigation measures. Environmental impact assessment reports,
BT TS (TSl « Submit impact assessment reports. mitigation measures

DA T (RTINS TS (Bl » Invest in electrification of port equipment and shore power facilities.

. ) Electrification projects, alternative fuel adoption
infrastructure » Promote use of alternative fuels.




Sustainable Development and Climate Change Adaptation

Develop and maintain infrastructure that supports sustainable development goals and

Sustainable infrastructure .. ) .
minimizes environmental impact.

Sustainable
development

Apply green building standards to port facilities to enhance sustainability and reduce

Green building standards i .
environmental footprint.

Develop and implement plans to enhance the resilience of port infrastructure and

Resilience plannin ) . .
p g operations to climate change impacts.

Climate change
adaptation

Implement strategies to reduce the carbon footprint of port activities, including energy

Carbon footprint reduction . e
R efficiency and renewable energy initiatives.

1/



Sustainable Development and Climate Change Adaptation

Environmental pillar Obligations for Concessionaire Possible Indicators

Sustainable * Use green building standards and sustainable construction practices.

: . . . Sustainability certifications, green ratings
development * Monitor environmental impacts of projects.

(0111 BICHY (EVEIOI Develop climate adaptation plans and strategies. * Implement measures to

. . Resilience planning, emission reductions
adaptation reduce greenhouse gas emissions.

18



Other Considerations

Stakeholder involvement

Community
engagement

Transparency and reporting

Training and awareness
Programs
Environmental

education

Research and development

Monitoring and Sustainability performance
reporting tracking

Collaboration and

Best ti hari
knowledge sharing est practices sharing

Engage with local communities and stakeholders to address environmental concerns and
foster collaborative solutions.

Ensure transparency in environmental performance and regularly report on sustainability
initiatives and outcomes.

Implement training and awareness programs for port staff and stakeholders on
environmental best practices and sustainability.

Invest in research and development to innovate and implement new environmental
technologies and practices.

Provisions for monitoring and reporting on sustainability performance, tracking
progress, and compliance with sustainability goals throughout the concession period.

Ports collaborating and sharing best practices for sustainable operations, fostering
collective improvement of sustainability standards in the industry.



Other Considerations

Environmental

. Obligations for Concessionaire
pillar

Possible Indicators

Community

Participate in community outreach programs and address environmental concerns.
engagement

Educate employees and stakeholders on environmental practices and policies.

Environmental

education
Innovate new technologies and solutions for environmental improvement.

Monitoring and
reporting

Collaboration and

. Collaborate with industry peers and share knowledge on sustainable initiatives.
knowledge sharing

Establish a comprehensive monitoring system and report on environmental metrics.

Community feedback, stakeholder
engagement

Training participation rates,
awareness levels

Research outputs, technology
adoption

Sustainability performance reports

Participation in industry initiatives

20
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BAXIKA XYMIIEPAXMATA (1)

Anortoeis Yo TS ovuPacelg mopaympnons

ZNTOVUEVO 1| HEYLIGTOTOINGT TOV MPEAELADV Y10 TNV OIKOVOUid, TO TEPPAALOV, TIG
TOTIKEC KOWVOTNTEG KO TNV Kotvevia yevikdtepa kot BEPata yio Tov 1010 Tov AMpéva.

Amalteltal €vaC GUVOMKOS EMAVATPOGOIOPIOCNOS TNG AELTOVPYLOS, KOL TNG
avaTTUENGS TOV MUEVOY, TN Bdon WOC GTOYEVUEVNC KOl TOPAAANAC GUVOAIKTC
KOl OAOKANPOUEVIG TPOGEYYIGNG.

A&Lomoinon Tov £PYOAEIOD OGTE Ol TAPAYMPNGLOVYOL vo evOappLVOVTOL — KO,
00VIKE, VO VITOYPEDVOVTOL — VO, ELEVOVOVV GE TPAGIVES TEXVOMOYIEC Kol ETAOYEC,
KoOm¢ emiong va V10BETOVV TPUKTIKES Kol AVGELS EVOPLOVIGUEVES LUE TO GTOYO TNG
neplarlovtikng Procidtnroc.



BAXIKA XYMIIEPAXMATA (2)

Aot oes Yo TS ovuPacelg mapaympnons

[Tapd v Kotaypaer] TOV TPOPANUATIGUOV KOl TOV OTOLTICEMY, TEAIKA HOVO OPLGUEVOL
aepifpairovtikoi opor ko KPIs Oa emieyovv kot 0o cop@ovnBovv petabd tov pepov.

H emioyn dev amotelel amAm¢ o teyvikn andégoon. Metald Pacikov emioyav,
PEUMOTIKOV AVGEMV Kot dtaKvPEpvnonc.

[Taparinia Ba tpénel va avalnreital Eva vynio onueio woppomiog pLetald Priodoiag kot
TPOYUOTIKOTNTOS TNG OyOpdc, OOTE Ol HOSIHOAIGTIKES EMOIOEELS Vo UnV omobappivovy
TOAVOLC TOPOLYOPTGLOVYOVC.

H mpotipnon Yo opropéves mopapiTpouvg 1 0IKTES EVavtl GAA®Y UTopEel vao. eEnnpedoer
ONUOVTIKG TO ATOTEAEGLOTO KO TIC EMUTTMOCELS.

Avaykn mpocappoyns tToV POCIKOV OTOUUTNGEDV, TOV OTPAYUATEVCEDMV KOl OpOV TMV
ocvuPAacemV 6TIC 1010UTEPEC CLVONKES, AVAYKES, TPOKANCELS Ko evkonpiec KaOe Muéva.

Yvvoeon mepiforloviikov opov pe ovykekpiuévovg KPIs, oote va eéaocpaiilovtor
aSloAdynon Kol mopakoAovLONoN G vAomoinong Twv  otoywv, Kabng emiong va
dtevkolvvovtan 610pBmTIKES TapeUPAGELS.



BAXIKA XYMIIEPAXMATA (3)

2 0v0eTeg emAoyEC drakvPEpYNIONS

IIpocdropiopog emOvunTov EMIMTEOOV TEPIPALLOVTIKNG TPOGTUGLUS GE GYECT UE TIG
MUEVIKEC OpaGTNPLOTNTES KOL TNV OVATTUED.

Y1a0pon ™ onuoociog g mepifpairovrikng Prooinotntog Evovtt AAA®V GTOY®V
GTO TANIGLO TNG TPOTEIVOUEVTC TTAPAYDPTGTC.

IIpoco10popog Kol 1EPAPYNON KUPLOV KUl OEVTEPEVOVTMV GTOYMV GTO TANIGLO TNG
cOUPaong TopayOPNoNs, EMA0YY] KATAAAMA®V HEGOY Yo TNV ENITELEN TOVS, UETAED
GALOV GTOYEVUEVOV KOl LETPTGIUDV OEIKTMOV.

Ka0Oopropog otpotnykng o kdbe otdoto g ddikaciog, and Tn OUOpPOOT) TOV
0PV TNC TPOGKANGTG EVOLUPEPOVTOC LEXPL TN OATPAYUATEVLCT] KOl TEALIKT) GUUPMOVIO LUE
TOV TTAPOY WP GLOVYO.

Awo@aien opOfg €@apnoyns Kol ToPaKoAOVONOoNS TG vAomoinong cvuPoaong
TOPUYDPNONG, UE OAEC TIC ATOPOLTNTES TPOCUPUOYES KOL OL0POMOTIKES EVEPYELEC.
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