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Onshore power supply (OPS) is increasingly mandated to eliminate ship emissions at berth, yet its
feasibility varies sharply from port to port and weighing the competing factors is inherently a multi-
criteria task. This article ranks the OPS readiness of six dissimilar Adriatic-Ionian ports – Ancona,
Ploče, Durrës, Volos, Belgrade on the Danube and lakeside Ohrid – whose operations run from ferry,
cruise and cargo traffic to lake tourism and which sit on both sides of the European Union regulatory
boundary. A twenty-factor SWOT consolidated from a common multiple-case protocol is taken through
hybrid SWOT-AHP elicitation completed by the six port authorities and a best-worst cross-check, then
a TOPSIS ranking over seven readiness criteria. Every returned comparison set passes the consistency
screen. The elicited weights put the funding opportunity and the capital-cost weakness first among the
factors, and grid readiness and capital intensity first among the criteria; the resulting order – Ancona,
Ploče, Belgrade, Volos, Durrës, Ohrid – holds at its head and tail under perturbation of the weights. The
article delivers elicited regional priorities, a transparent and transferable prioritisation pipeline for het-
erogeneous ports and a ranked baseline for tracking the region’s progress towards the 2030 obligations.
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1. Introduction.

Maritime transport carries the bulk of world trade, and al-
though shipping contributes only around 3 per cent of global
carbon dioxide (CO2) emissions, its air-pollution burden is con-
centrated in coastal regions and ports. A berthed ship runs
its auxiliary engines to cover hotelling loads, so Marine Gas
Oil (MGO) continues to burn at the quay and nitrogen oxides
(NOx), sulphur oxides (SOx), particulate matter (PM) and CO2
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– with engine noise and vibration besides – are released me-
tres from the shore. In the Adriatic-Ionian (ADRION) region,
where ports typically sit against dense and frequently historic
urban cores, that burden lands directly on city populations. On-
shore power supply (OPS) – the measure also termed cold iron-
ing or shore-side electricity – removes the source itself: auxil-
iary engines are shut down for the duration of the call and the
ship’s hotelling demand is met from the shore grid instead.

Regulation has converted what began as a voluntary green-
port measure into an obligation. Globally, MARPOL Annex VI
– the International Maritime Organization’s instrument on air
emissions from ships – limits SOx and NOx output and provides
for Emission Control Areas, and a control area for SOx cover-
ing the Mediterranean has applied since 1 May 2025; within
the European Union, the Alternative Fuels Infrastructure Reg-
ulation (AFIR; Regulation (EU) 2023/1804) and the FuelEU
Maritime Regulation (Regulation (EU) 2023/1805) jointly im-
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pose, with effect from 2030, a duty on core and comprehensive
trans-European-network ports to supply OPS and a matching
duty on the relevant ships to plug in at berth. For ports inside
that scope the decision is no longer whether but how and at what
scale – and the answer turns on grid capacity, on the level and
allocation of capital cost, on electricity prices and on how de-
mand is distributed across the day and the season, all of which
differ markedly between ports.

Nowhere do those conditions vary more than across the -
ADRION basin, where European Union members bound by
the 2030 rules sit beside Western Balkans states following the
Green Agenda instead, and where ports differ by orders of mag-
nitude in berth demand and span the whole range of imple-
mentation maturity. The literature on OPS, reviewed below,
is mature on technology, environmental performance, techno-
economics and regulation, but its empirical centre of gravity
lies with big cruise and container hubs in Northern Europe and
Asia. Methodologically, the multi-criteria techniques suited to
weighing competing technical, economic, regulatory and en-
vironmental considerations are long established, yet they have
rarely been brought to bear on OPS: existing applications typi-
cally examine one port in depth or optimise a narrow technical
sub-problem, and a transparent prioritisation across several dis-
similar candidate ports is largely absent.

This article takes up that methodological gap. Its purpose is
to rank the OPS readiness of six structurally dissimilar ADRION
ports – Ancona (Italy) and Ploče (Croatia), Durrës (Albania)
and Volos (Greece), Belgrade (Serbia), a Danube river port, and
Ohrid (North Macedonia), a lake port – and to attach differenti-
ated implementation strategies to that ranking, using structured
judgements supplied by the six port authorities themselves. The
evidential base is a multiple-case assessment carried out to a
common protocol; its consolidated SWOT furnishes the factor
set, while the full case narratives and thematic synthesis appear
in a companion study, leaving the present article to carry the
prioritisation. Three contributions follow: regional factor and
criteria weights elicited from the authorities that would imple-
ment OPS; a transparent, reproducible pipeline – SWOT-AHP
and best-worst elicitation coupled to TOPSIS – that transfers to
comparable port sets; and a ranked readiness baseline for the
region’s 2030 transition. The article proceeds from a review of
OPS and the decision methods used to appraise it, through the
research design and elicitation pipeline, to the elicited priorities
and the resulting ranking, closing with differentiated strategies,
recommendations and limitations.

2. Literature Review.

2.1. OPS: Technology, Benefits and Economics.

An OPS installation pairs shore-side supply equipment with
on-board receiving gear across a standardised interface, and
its central engineering challenge is compatibility: ships call at
50 Hz or 60 Hz and connect anywhere from low voltage for
small craft up to 6.6 and 11 kV for large ships, so the shore
plant must convert frequency and synchronise precisely (Ku-
mar et al., 2019; Abu Bakar et al., 2023; Mendes, 2025). The

governing standards are settled – the ISO/IEC/IEEE 80005 se-
ries for ship-shore connection, IEC 61851 at small-craft scale
and EN 15869 on inland waterways (European Maritime Safety
Agency, 2025; ISO/IEC/IEEE, 2019) – so the technology itself
is mature, and the literature locates the decisive questions else-
where. Local effects are well documented: cutting the auxiliary
engines while alongside removes their exhaust and noise and
delivers large reductions in the principal air pollutants (Winkel
et al., 2016). The climate effect, by contrast, is contingent:
OPS exchanges on-board MGO combustion for grid electricity,
so where generation is fossil-heavy the emissions move from
the quay to the power station rather than disappearing (Stolz et
al., 2021) – the reason much current work pairs OPS with on-
site renewables, storage and port microgrids (Abu Bakar et al.,
2022; Colarossi and Principi, 2023). Economics remains the
hardest constraint: capital outlays fall on shore and ship alike,
operating viability hinges on electricity-versus-MGO prices, tar-
iffs, taxation and above all utilisation, and the benefits scatter so
widely across port authority, terminal operator, shipowner and
grid operator that no party alone has a business case for the full
investment (Coppola et al., 2016; Dai et al., 2019; Tan et al.,
2023); studies repeatedly find that a well-designed mix of in-
centives and public funding is what unlocks alignment (Tan et
al., 2023; Fostiropoulos et al., 2026). Two mutually reinforcing
barriers complete the picture: shore-side and ship-side invest-
ment each wait on the other, and the economics bite hardest at
small and medium ports (Innes and Monios, 2018; Zis, 2019;
Abu Bakar et al., 2023).

2.2. The Regulatory Framework.

OPS regulation now operates at several levels. Internation-
ally, MARPOL Annex VI sets the SOx and NOx regime and
designates Emission Control Areas, and the SOx control area
covering the Mediterranean – the basin holding the ports stud-
ied here – has been in force since 1 May 2025 (International
Maritime Organization, 2022). At European level the rules
are prescriptive on both sides of the quay: AFIR obliges core
and comprehensive trans-European-network ports to make OPS
available by 2030 for a stipulated proportion of their container
and passenger calls (Regulation (EU) 2023/1804), while Fu-
elEU Maritime obliges the ships concerned to take the con-
nection while berthed (Regulation (EU) 2023/1805). Outside
the European Union, comparable pressure reaches the region’s
ports indirectly – via the Green Agenda for the Western Balkans,
via the Regional Transport Community and via the extension of
the trans-European network – rather than through any binding
national rule. Feasibility work on Mediterranean and Adriatic
ports has begun extending the empirical base towards the re-
gion considered here (Glavinović et al., 2023; Karapidakis et
al., 2022; Nikolaidis and Maniati, 2024; Piccoli et al., 2021).

2.3. Multi-Criteria Decision Methods in Port Sustainability.

Appraising OPS is intrinsically a multi-criteria exercise: tech-
nical, economic, regulatory and environmental considerations
pull against one another and their balance shifts from port to
port. SWOT (strengths, weaknesses, opportunities and threats)
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analysis gives port and maritime strategists a standard frame for
organising such considerations, yet on its own it neither weights
nor ranks them. The hybrid SWOT-AHP method supplies the
missing quantification, applying Saaty’s analytic hierarchy pro-
cess (AHP) to pairwise comparisons of the SWOT factors so
that relative importance becomes measurable and consistency
testable (Kurttila et al., 2000; Saaty, 1980; Helms and Nixon,
2010); the best-worst method reaches comparable weights from
far fewer judgements by anchoring every factor to the most and
least important of the set (Rezaei, 2015); and TOPSIS (tech-
nique for order of preference by similarity to ideal solution)
ranks alternatives by their relative closeness to an ideal point
(Hwang and Yoon, 1981). All three are routine in transport, en-
ergy and environmental planning, but OPS applications remain
scarce and narrow – typically one port assessed in depth, or a
technical sub-problem optimised – and a structured, transpar-
ent appraisal of the competing factors across several candidate
ports is rarer still. That is the gap this article fills with what is,
to the authors’ knowledge, the first multi-port OPS prioritisa-
tion elicited end to end from the implementing port authorities
themselves.

3. Research Methodology.

3.1. Research Design and Case Base.

The prioritisation stands on a comparative, multiple-case
evidence base (Eisenhardt, 1989; Yin, 2018). Selection was
purposive: the six ports were chosen to stretch across the re-
gion’s main axes of variation – in function, from river cruise
through sea ferry, Ro-Pax and ocean cruise to multipurpose
cargo and lake tourism; in regulatory exposure, with three Euro-
pean Union members under the binding 2030 obligations against
three Western Balkans states proceeding via the Green Agenda;
and in maturity, from construction under way to no plan at all,
the lake port of Ohrid deliberately anchoring the lower bound.
Theoretical sampling implies analytical generalisation: the find-
ings are meant to carry over to structurally similar ports of the
ADRION basin and the wider Mediterranean, not to a statistical
population.

Evidence was gathered to a single predefined protocol: one
reporting template, identical for every port, covering opera-
tions and cargo profile, ship types with traffic and forecasts,
hotelling durations and auxiliary power, the state of every OPS
prerequisite – from grid connection and cabling through substa-
tion and berth works to space and renewable-energy potential –
and the scope of planned development. The protocol draws on
three evidence classes – documentary sources, the port author-
ity’s own structured input as key informant and benchmarking
against comparable reference installations – whose triangula-
tion strengthens construct validity. SWOT coding then sepa-
rated each port’s internal attributes from its external conditions,
and cross-case synthesis merged the six analyses into one re-
gional SWOT in which every consolidated factor carries the list
of ports supporting it, the count of supporters serving as a first
measure of salience (Helms and Nixon, 2010). The underlying
case narratives, thematic classification and benchmark reviews

appear separately; what this article takes forward is their prod-
uct – a consolidated set of twenty factors, balanced five to each
SWOT group.

3.2. From SWOT to Ranked Strategies: Elicitation and Rank-
ing.

SWOT identifies factors but neither weighs them nor indi-
cates what should be done about them. Two established steps
address this. First, a TOWS matrix pairs internal with external
factors to generate four strategy families – strength-opportunity,
weakness - opportunity, strength-threat and weakness-threat –
converting the descriptive SWOT into explicit strategy sets that
can be tailored to each port type and maturity tier. Second,
the factors are quantified through a hybrid SWOT-AHP analy-
sis (Kurttila et al., 2000): the four SWOT groups form the upper
level of a decision hierarchy and the individual factors the lower
level; pairwise judgements elicited from the port-authority in-
formants yield the relative weights of the groups and the local
weights of the factors within each group, and multiplying the
two gives global priority scores on a common scale. The consis-
tency of every comparison matrix is checked through the con-
sistency ratio. As a more economical alternative, the best-worst
method (Rezaei, 2015) is offered alongside the AHP in the elic-
itation instrument, with block weights recovered by its linear
formulation (Rezaei, 2016); although presented as an alterna-
tive, the partners were asked to complete both methods so the
two weighting schemes could be cross-validated on the same re-
spondents. Returned judgements are aggregated across respon-
dents by the geometric mean of the individual priority vectors;
any comparison set failing the consistency screen would be re-
turned for revision – a step the returns made unnecessary. The
cross-port appraisal is completed with TOPSIS: the ports form
the alternatives, the consolidated factor structure is condensed
into seven decision criteria – grid and prerequisite readiness
(C1), implementation maturity (C2), on-site renewable feasibil-
ity (C3), regulatory driver strength (C4), at-berth demand and
emission-reduction potential (C5), capital intensity and financ-
ing risk (C6, the cost criterion) and utilisation potential (C7) –
each port is scored against every criterion in a weighted deci-
sion matrix, initially encoded from the case evidence and re-
turned to each authority for revision of its own row, and the
ports are ranked by their relative closeness to the ideal solution.
The pipeline from case evidence to ranked strategies is depicted
in Figure 1.

3.3. Validity, Reliability and Limitations.

Validity rests on three supports: triangulated evidence un-
der a uniform protocol; a documented chain from every consol-
idated factor back to the ports reporting it, with the template,
case database and elicitation instrument allowing full repetition
of the procedure; and replication across six deliberately varied
cases, which warrants analytical rather than statistical generali-
sation. The limitations are stated plainly. Much of the evidence
is secondary, and part of it is the port authorities’ own report-
ing, so optimistic or uneven assessment cannot be excluded.
The quantitative prioritisation draws on one structured return
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Figure 1: Analytical pipeline from the six case studies to pri-
oritised strategies.

Source: Authors.

per authority, meaning the weights express institutional judge-
ment that no second respondent triangulates, and the decision-
matrix scores are in part self-assessed. The assessment is also a
snapshot: one region, one point in time, before the 2030 mile-
stone falls due. Together these bounds confine the claims to a
transparent, transferable assessment and mark where additional
data collection would firm them up.

4. Results.

4.1. Case Base and Readiness Typology.

Table 1 sets the six ports side by side, and the contrasts
are stark on every dimension the sampling targeted. Function-
ally the set runs from the multipurpose Adriatic ports of An-
cona, Durrës and Volos – each mixing ferry, Ro-Pax, cruise and
cargo work – through the dedicated cargo port of Ploče to Bel-
grade’s Danube river-cruise terminal and the lake-tourism port
of Ohrid. Demand at berth stretches across more than three or-
ders of magnitude: a few kilowatts for Ohrid’s smallest craft,
one to three megawatts where river cruisers and ferries berth,
around eight megawatts for a cruise call at Volos and sixteen
megawatts planned for Ancona’s cruise connection. Maturity
runs the full distance from construction in progress (Ancona) to
neither plan nor material direct benefit (Ohrid), and regulatory
exposure splits the set in two – Ancona, Ploče and Volos un-
der the binding European Union obligations for 2030, Durrës,
Belgrade and Ohrid outside any equivalent national mandate.

Table 1: Comparative overview of the six participating ports.

Source: Authors, from the project data-collection templates.

Table 2 condenses the cross-case picture into five readi-
ness tiers. At the top, Tier A holds Ancona alone, its dual-
voltage, dual-frequency system already in construction; Tier
B is Volos, whose Connecting Europe Facility-funded studies
have produced five designed OPS positions awaiting execution.
Tier C pairs Durrës and Belgrade, each embedding OPS in a
wider terminal development that hinges on grid reinforcement
– and, for these non-European-Union partners, on a national
legal basis still to be created. Tier D is Ploče, whose prereq-
uisites are reported adequate and whose photovoltaic plant al-
ready operates, but where the investment decision has not been
taken; Tier E is Ohrid, without grid connection or plan and with
marginal direct emission benefit, for which a downscaled clean-
marina and tourism framing fits better than a high-tonnage in-
stallation. Most of the variation collapses onto three axes –
readiness, regulatory regime and port type with its demand –
and regional action works only when ambition and technical
solution are matched to a port’s coordinates on all three.

Table 2: Readiness typology of the participating ports.

Source: Authors.

4.2. Consolidated Factor Set and Elicited Priorities.
The consolidated regional SWOT holds twenty factors in

a balanced structure – five strengths, five weaknesses, five op-
portunities and five threats – and Table 3 reports each with its
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cross-case salience, that is, how many of the six port-level anal-
yses contain it. Salience also drives a screening step: a regional
prioritisation should not hinge on circumstances unique to one
harbour, so the fourteen factors backed by at least three of the
six ports are marked in the table as the regionally robust core,
leaving six factors with only one or two supporting cases. The
elicitation instrument nonetheless presented the complete set,
for two reasons: the balanced five-per-group structure keeps
each pairwise comparison block small enough for judgements
to stay reliable, and weighting every factor lets the elicited pri-
orities test the salience screen independently.

Table 3: Consolidated regional SWOT: factor set, cross-case
salience, regional robustness and elicited global weights.

Source: Authors. Salience counts the ports (of six) whose SWOT
supports the factor; the regionally robust subset requires support of
three or more; weights are the geometric mean of the six returns, with
rank in parentheses.

All six instruments were returned with differentiated judge-
ments, and every submitted comparison set satisfied the consis-
tency screen, with consistency ratios between 0.018 and 0.098
against the 0.10 threshold, so no return required revision. Ag-
gregating the six SWOT-AHP returns by the geometric mean
yields the global factor priorities reported alongside the factor
set in Table 3. The European and international funding oppor-
tunity (O1) and the capital-cost weakness (W2) head the or-
der together, separated by less than a thousandth of a point,
followed by renewable and storage integration (O3), the ship-
side readiness weakness (W4) and the grid weakness (W1); as a
group the weaknesses (0.31) and the opportunities (0.30) carry
nearly equal aggregate weight, ahead of the strengths (0.24),
with the threats behind (0.16). The elicited order confirms the
salience screen at the threat end – the three single- or two-port

threats receive the three smallest weights – but it also sepa-
rates breadth from judged importance: the universally reported
regulatory pull (O2) and the widely supported enabling-assets
strength (S3) fall into the lightest third of the order, while the
low-salience utilisation factor (S5) sits in the middle of the field,
eleventh of twenty.

Four partners additionally completed the best-worst block,
enabling the intended cross-method check on a subset of re-
spondents. One of the four returns shows a reversed reading of
the comparison direction – in every block the factor declared
best receives a best-to-this value greater than the unit value it
should take – and is excluded from the comparison. For the
three interpretable paired returns the agreement between the
SWOT-AHP and best-worst priority vectors is strong in two
cases and weak in the third (Spearman rank correlations of 0.87,
0.81 and 0.29), and at the aggregate level both methods place
the funding opportunity at the head of the order, although the
capital-cost weakness, second under the SWOT-AHP, sits lower
in the best-worst aggregate. The cross-validation is accordingly
read as supportive at the top of the priority order, where deci-
sions concentrate, and inconclusive towards the lightly weighted
tail; with three interpretable paired returns, the SWOT-AHP
carries the reported weights.

4.3. Criteria Weights and the TOPSIS Readiness Ranking.
The criteria-weight block was completed by the same six

respondents and aggregated identically; Table 4 reports the in-
dividual and aggregate weights. The aggregate places grid and
prerequisite readiness (C1, 0.20) and capital intensity and fi-
nancing risk (C6, 0.19) first, followed by the regulatory driver
(C4, 0.17), at-berth demand (C5, 0.14), renewable feasibility
(C3, 0.11) and implementation maturity (C2, 0.10), with utili-
sation potential (C7, 0.08) last. The pattern quantifies the qual-
itative conclusion of the cross-case synthesis – that the binding
constraints are the grid and the capital cost rather than the tech-
nology – and it is not an artefact of any single respondent: at
least one of C1 and C6 stands within each respondent’s top three
criteria.

Table 4: Elicited TOPSIS criteria weights by respondent and
their geometric-mean aggregate (GM).

Source: Authors, from the returned elicitation instruments. All
consistency ratios are below 0.10.

Five ports revised their own rows of the decision matrix
when returning the instrument: Ancona lowered its grid and
maturity scores while raising the regulatory driver, Belgrade
raised its grid, maturity and utilisation scores while lowering
renewable feasibility, Ploče raised its demand score one step,
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Volos lowered its maturity and demand scores and raised its
capital-cost exposure, and Ohrid lowered renewable feasibil-
ity and utilisation while raising demand. The ranking therefore
rests on the self-assessed matrix as returned, not on the pro-
visional encoding. Under the aggregated elicited weights the
TOPSIS closeness coefficients order the ports Ancona (0.72),
Ploče (0.62), Belgrade (0.55), Volos (0.54), Durrës (0.40) and
Ohrid (0.11), as reported in Table 5 alongside the equal-weight
closeness on the same matrix. Two movements distinguish the
substantive ranking from that equal-weight baseline: Ploče rises
from fourth to second, because the elicited emphasis on prereq-
uisites and low capital exposure rewards exactly the profile the
typology labels favourable-but-undecided, and Volos slips from
second to fourth – the combined effect of its own candid down-
ward revision and a weight vector that prizes grid readiness over
the demand strength on which its case rests – leaving Belgrade
ahead of Volos by a hundredth of a point.

Table 5: TOPSIS ranking of the ports under the elicited criteria
weights.

Source: Authors. The equal-weight closeness coefficient is computed
on the same self-assessed matrix for comparison.

The ranking is robust to the residual weight uncertainty. Un-
der each respondent’s individual weight vector Ancona ranks
first in five of the six cases and Ohrid ranks last in all six; the
single departure places the respondent’s own port first, a famil-
iar pattern in self-anchored scoring. Under random perturbation
of the aggregated weights by up to ±50 per cent (renormalised),
Ancona ranks first in about 94 per cent of draws and Ohrid last
in every draw, while Ploče stays ahead of Belgrade in roughly
80 per cent – the elicited weights resolve the near-tie the equal-
weight baseline leaves open at that boundary, and the residual
sensitivity moves one place down the order, to Belgrade and
Volos, which the perturbed draws separate close to evenly.

5. Discussion.

5.1. Strategic Responses by Readiness Tier.

Read through the TOWS logic, each tier of the typology
maps to its own strategy. Ancona and Volos, the implement-
ing and designed-and-funded ports, sit in strength-opportunity
territory: their task is converting assets, institutional commit-
ment and completed studies into commissioned capacity, with
a replicable operating model and the high-capacity cruise con-
nections their traffic demands. Durrës and Belgrade, planning
OPS inside larger developments, face a weakness-opportunity
problem: European and international funding has to flow first
to the grid reinforcement and distribution-operator coordination

on which all else depends, with renewable and storage inte-
gration attached wherever possible. Ploče, the favourable-but-
undecided case, needs one strength-opportunity move – an ex-
plicit cost-benefit and operating decision, taken with shipown-
ers engaged, that turns latent readiness into commitment; this
is precisely the profile the elicited weights reward with second
place, prizing as they do prerequisites and low capital exposure.
Ohrid calls for weakness-threat discipline: stage the work, scale
it down, frame OPS as a heritage-led clean-marina and tourism
asset and secure finance ahead of any commitment. One caveat
spans every tier: the climate value of OPS depends on the car-
bon content of the electricity behind it, and that content varies
across the six national systems by more than an order of mag-
nitude – Albania’s hydro-dominated grid sits at a few tens of
grams of CO2 equivalent per kilowatt-hour while the lignite-
heavy Serbian and North Macedonian systems lie well above
500 grams (Ember, 2026) – so grid reinforcement and renew-
able integration are not parallel agendas but preconditions of the
measure’s environmental worth, to be planned with OPS rather
than after it.

5.2. The European Union / Non-European Union Divide.

The single most consequential structural feature the priori-
tisation exposes is the regulatory divide, visible in the criteria
as the regulatory driver (C4), where the elicited weights spread
widely – from 0.05 to 0.33 across respondents. On the Euro-
pean Union side the demand-pull is firm and dated: container
and passenger ships above 5,000 gross tonnes must take shore
power for berth stays beyond two hours at trans - European -
network ports from 1 January 2030 under FuelEU Maritime,
and under the Alternative Fuels Infrastructure Regulation the
core and comprehensive ports must be able to serve at least 90
per cent of the relevant calls by end-2029. No comparable na-
tional obligation binds the Western Balkans ports, whose align-
ment runs through the Green Agenda, the Regional Transport
Community and the trans-European network’s extension. Left
untreated, the asymmetry points towards a two-speed basin –
mandated demand, and with it utilisation and investor confi-
dence, concentrating in the European Union ports while the oth-
ers depend on funding and political resolve. The remedy is de-
liberate convergence: harmonised national law, generator-ban
zones wherever OPS is in place and the anchoring of OPS in na-
tional energy, climate and transport strategy, so that a common-
standards Adriatic-Ionian cluster forms across the border rather
than splitting along it.

5.3. Methodological Reflection.

Coupling the qualitative cross-case synthesis to a SWOT-
AHP and TOPSIS framework adds transparency and reproduci-
bility to what is often an unstructured strategic judgement: fac-
tors are made explicit, traceable to the ports that reported them
and – with the expert weights elicited – ranked on a common
scale, while the consistency check and sensitivity analysis guard
the result. The completed elicitation bears this out in practice:
every submitted comparison set satisfied the consistency thresh-
old without a revision round, the aggregated weights resolve the
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near-ties the equal-weight baseline leaves open and the pertur-
bation analysis shows the resulting ranking to be stable at its
head and tail. The exercise also shows the method’s honest
edges – the best-worst cross-check was completed by four of
the six partners and one of those returns inverted the compari-
son direction – a reminder that structured elicitation disciplines,
but does not remove, the dependence on respondent engage-
ment. The principal threats to validity are those already stated
– the partly self-reported, secondary evidence and the single-
region, single-time-point design ahead of the 2030 milestone –
and they bound the present claims to an analytical, transferable
assessment rather than a statistical generalisation.

6. Conclusions.

Across the six partner ports OPS is viable and worth pursu-
ing – but never as one proposition, because an identical, mature
technology lands on very different grids, demand patterns, reg-
ulatory regimes and waterfronts. Six recommendations follow,
ordered by what the elicited priorities themselves emphasise –
the funding opportunity and the capital cost at the head of the
factor order, the grid and the capital cost at the head of the cri-
teria order: (i) build OPS into every new terminal at the design
stage, the lowest-cost and least disruptive route; (ii) put grid re-
inforcement and early engagement with the distribution system
operator first wherever the grid is the binding constraint; (iii)
couple OPS with on-site renewables so that the conditional cli-
mate benefit is captured rather than displaced; (iv) close the
regulatory gap for the non-European-Union partners through
national legal harmonisation, letting funding instruments stand
in for the demand-pull their European Union neighbours re-
ceive by mandate; (v) standardise on the established voltage,
frequency and connection conventions so interoperability knits
the basin into one cluster; and (vi) match the scale of ambi-
tion to the port – high-capacity systems where cruise demand
justifies them, modular builds for ferry and cargo traffic, and
for the smallest, heritage-bound setting a reduced clean-marina
formula.

What the article adds is a complete and repeatable prioriti-
sation pipeline – from a consolidated multi-case SWOT through
structured elicitation with the six responsible port authorities
to weighted priorities and a substantive readiness ranking – to-
gether with the elicited regional weights themselves. The bounds
on the claims are equally explicit: much of the underlying ev-
idence is secondary and some of it self-reported; each author-
ity contributed a single structured return; the decision-matrix
scores are partly the ports’ own; and the snapshot precedes the
2030 milestone, covering one region at one moment. The nat-
ural continuation is to carry the elicited priorities into imple-
mentation – widening the respondent base beyond single insti-
tutional returns, repeating the elicitation as projects mature and
tracking utilisation as installations come online – so that the
ranking offered here serves as the baseline against which the
region’s 2030 transition is measured.

Data Availability.

The elicitation instrument template and the elicited judge-
ment data – the pairwise-comparison sets, best-worst statements,
consistency ratios and computed weights – together with the
TOPSIS decision matrix and ranking computations are provided
as supplementary material to this article.
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