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Abstract

The Baltic Sea has become a strategic energy corridor for Poland and Central and Eastern
Europe. It illustrates the dual challenge of maintaining short-term energy security while
advancing long-term decarbonization. This paper investigates the role of Polish ports as
critical nodes in this transformation. Using a qualitative and exploratory research design
that combines policy analysis, secondary data, and case studies of oil, gas, and offshore
wind facilities, the study shows how large ports consolidate their roles as gateways for
fossil fuel diversification, while smaller ports are integrated into the offshore wind supply
chain as service and maintenance bases. The analysis highlights the interdependence be-
tween European and national policy frameworks (REPowerEU, TEN-E, PEP2040) and port
development, demonstrating how institutional conditions shape infrastructural resilience.
At the same time, geopolitical risks and subsea vulnerabilities underline the necessity of
treating ports as critical infrastructure requiring reinforced protection. The paper concludes
that Polish ports act simultaneously as guarantors of immediate energy resilience and
enablers of renewable transition, positioning the Baltic Sea as a cornerstone of Europe’s
evolving energy architecture.
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1. Introduction

The global energy landscape is undergoing a profound transformation, driven by two
parallel goals: accelerating the low-carbon transition and safeguarding energy security. The
outbreak of the war in Ukraine in 2022 triggered a geopolitical and economic shock that
disrupted traditional energy supply chains and underscored Europe’s dependency on fossil
fuels imported from Russia [1]. In response, the European Union (EU) has strengthened its
policy frameworks, most notably through the REPowerEU Plan and the Fit for 55 package,
both of which emphasize diversification of energy sources, expansion of renewable energy,
and enhancement of energy resilience [2]. Within this strategic context, the Baltic Sea
has become a critical maritime corridor linking fossil fuel imports with the large-scale
deployment of offshore renewables [3]. Poland, with its extensive coastline, growing port
infrastructure, and ambitious national energy policy goals, is positioned to play a leading
role in this transition.

From a theoretical standpoint, the study adopts a multi-system perspective linking
political, institutional, infrastructural, market, and social dimensions of the energy transi-
tion. This approach enables a holistic interpretation of how ports function as nodes where
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energy, transport, and policy systems intersect. The interaction between these systems
determines both short-term energy security and long-term decarbonization capacity. Such
a perspective provides an analytical framework for understanding the hybrid nature of
Baltic ports, which operate simultaneously as strategic infrastructure and as catalysts of
socio-technical transformation.

The basin offers favorable wind conditions, shallow waters, and proximity to indus-
trial centers, which enhance its attractiveness for offshore wind investments. According to
the European Commission, the Baltic Sea could host more than 90 GW of offshore wind
capacity by 2050, with Poland expected to account for nearly one-third of this develop-
ment. Such prospects underline Poland’s central role in shaping the energy future of the
region [4,5]. Energy transition, understood as the shift from fossil fuel-based systems to-
ward renewable and diversified sources, is directly linked to the concept of energy security,
which emphasizes reliable, affordable, and sustainable access to energy resources. For
Poland, which historically relied heavily on coal and external suppliers of oil and gas, the
diversification of energy sources and the development of maritime infrastructure have
become central pillars of long-term energy security [6,7].

In this evolving energy environment, ports have become indispensable nodes of the
energy transition and security architecture [8]. Traditionally perceived as gateways for
trade and logistics [9,10], ports are increasingly recognized as strategic infrastructure for the
import [11,12], handling, and distribution of energy carriers, including crude oil, liquefied
natural gas (LNG), and, in the near future, hydrogen and ammonia [13]. At the same time,
ports provide essential facilities for offshore wind logistics, including installation terminals
and operations and maintenance (O&M) bases, thereby linking short-term energy security
goals with long-term decarbonization pathways. This emerging perspective aligns with the
concept of ports as energy hubs, emphasizing their multifunctional role in logistics and
energy system integration [14,15]. Recent European initiatives, such as the Port of Antwerp-
Bruges hydrogen transition strategy, further exemplify this evolving paradigm [16].

Although many studies address offshore wind energy in the Baltic and Poland’s oil
and gas diversification, few connect these two dimensions in a single analytical frame-
work [17,18]. Few studies explicitly address the dual role of ports as both guarantors of
immediate energy supply security (through oil and gas logistics) and enablers of the re-
newable energy transition (through offshore wind and green fuels). Bridging this gap is
essential for understanding how Polish ports contribute to both national resilience and
regional energy transformation.

The purpose of this article is therefore to examine the role of the Baltic Sea and Polish
ports as strategic pillars of energy transition and security. By analyzing key facilities
such as the Naftoport in Gdarisk, the LNG terminal in Swinoujscie, the planned Floating
Storage Regasification Unit (FSRU) in Gdarisk, and the emerging offshore wind hubs in
Gdynia, Gdansk, Leba, and Ustka, the paper situates Poland’s maritime infrastructure
within broader EU energy strategies and geopolitical dynamics.

To guide the analysis, the following research questions are posed:

RQ1: What is the strategic importance of the Baltic Sea for Poland’s energy transition
and security?

RQ2: How do Polish ports contribute to the diversification of energy supplies and the
development of offshore renewable energy?

RQ3: What infrastructural, political, and institutional conditions enable ports to act as key
energy transition hubs?

RQ4: What challenges and risks threaten the resilience of port-based energy infrastructure
in Poland?
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The remainder of this paper is structured as follows: Section 2 provides the background
and policy context, including EU and Polish energy strategies. Section 3 outlines the applied
research methodology. Section 4 presents the results, focusing on the role of major and local
ports in energy diversification and renewable energy integration. Section 5 discusses the
findings in light of European experiences and best practices. Finally, Section 6 concludes
the study and offers policy recommendations.

2. Background of Analysis

The European Union has placed the acceleration of the low-carbon transition and the
strengthening of energy security at the center of its energy policy agenda. The European
Green Deal, the Fit for 55 package, and the REPowerEU Plan collectively set ambitious
targets for reducing greenhouse gas emissions, diversifying energy supplies, and increasing
the share of renewable energy [2,19,20]. In particular, REPowerEU responds directly to
the disruption of energy flows caused by the Russian invasion of Ukraine in 2022, aiming
to reduce Europe’s dependency on Russian fossil fuels through a combination of LNG
imports, accelerated deployment of renewables, and improved interconnections within the
EU. Within this framework, the Baltic Sea has been identified as a key maritime basin for
Europe’s energy transition, functioning both as a corridor for fossil fuel imports and as a
platform for large-scale offshore renewable energy. This dual role highlights its strategic
importance for energy diversification and long-term decarbonization [21].

The data presented in Table 1 illustrate Poland’s offshore wind development pathway.
According to the official Energy Policy of Poland until 2040 (PEP2040), the declared target
was set at 11 GW by 2040 [22]. However, the 2024 amendment of the Renewable Energy
Sources Act (UC99) raises this ambition to 18 GW, reflecting Poland’s increasing role in the
Baltic offshore wind market. The designated maritime areas for offshore wind amount to
2340 km?, representing about 10% of the country’s 22,500 km? Exclusive Economic Zone
(EEZ), with a total technical potential estimated at approximately 33 GW [23].

Table 1. Declared offshore wind targets according to national plans and technical potential in
Poland’s EEZ.

Declared Tar

ets According to

. Designated Area for Technical
2 8 echnica
Country National Plans [GW] EEZ Arealkm™]  ( hore Wind [km?]  Potential [GW]
2030 [GW] 2040 [GW]
Poland 59 18 22,500 2340 33

Source: own study based on https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-
morskich-farm-wiatrowych (accessed on 15 September 2025) and https:/ /offshorewindpoland.pl/18-gw-w-
offshore-wind-ustawa-trafi-do-podpisu-prezydenta/ (accessed on 15 September 2025).

Poland’s energy system has historically been dominated by coal and external suppliers
of oil and natural gas, but in recent years, the country has sought to diversify its energy mix
and align with EU decarbonization goals. The Polish Energy Policy until 2040 (PEP2040)
and the National Recovery and Resilience Plan (KPO) highlight offshore wind, LNG infras-
tructure, and future hydrogen integration as central pillars of the transition strategy [24].
Key infrastructure investments include the Naftoport in Gdarisk, which ensures diversified
oil supplies; the LNG terminal in Swinoujscie, which provides an alternative to pipeline gas;
and the planned Floating Storage Regasification Unit (FSRU) in Gdarnsk, aimed at further
strengthening energy diversification [25]. At the same time, Poland has launched ambitious
offshore wind projects—such as Baltic Power, Baltica 2 and 3, and Baltyk II and III—which
will require specialized port infrastructure for installation and operations [26,27]. These
developments emphasize the evolving role of ports as critical enablers of both short-term
security and long-term energy transition.
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Ports, traditionally understood as gateways for trade, are increasingly recognized
as strategic energy nodes. Their role has expanded to include the import, storage, and
distribution of crude oil, LNG, and petroleum products, while also supporting offshore
renewable energy through installation terminals and O&M bases [28]. In Poland, large ports
such as Gdarisk, Gdynia, and Swinouijscie are developing specialized facilities for energy-
related logistics, while smaller ports like Leba and Ustka are being adapted as service bases
for offshore wind operations. This dual functionality situates ports at the intersection of
energy security and energy transition. On the one hand, they ensure immediate resilience
through diversification of oil and gas supplies. On the other hand, they provide the
logistical backbone for integrating renewables, positioning Poland not only as a consumer
but also as a potential hub in the regional energy architecture of the Baltic Sea.

From a theoretical standpoint, this study integrates four interrelated concepts forming
the analytical framework:

(1) Energy hubs, referring to port areas that concentrate flows of energy carriers and
services across multiple sectors;

(2) Critical infrastructure resilience, emphasizing the capacity of port systems to maintain
functionality under disruption;

(3)  Socio-technical transitions, describing the co-evolution of technology, institutions, and
societal norms in the energy shift;

(4) Multi-level governance, highlighting the interaction between EU, national, and re-
gional actors in implementing the transition.

Together, these perspectives provide a lens through which the empirical cases are
interpreted, linking the physical transformation of ports with broader institutional and
systemic change.

3. Materials and Methods

This study applies a qualitative and exploratory research design, combining policy
analysis, document review, and case study methods to investigate the role of the Baltic Sea
and Polish ports as pillars of energy transition and security. The methodological framework
is structured around three main components.

First, a document and policy analysis was conducted to examine European and na-
tional strategies relevant to energy transition and security. The analysis covered key
EU frameworks (REPowerEU, Fit for 55, European Green Deal) and national documents
(PEP2040, KPO, and the Spatial Development Plan for Polish Maritime Areas), which pro-
vide the strategic and regulatory background for offshore wind, LNG, and oil diversification
in Poland.

Second, secondary data collection was carried out using statistical databases and
industry reports. Data sources included Eurostat, the Polish Wind Energy Association
(PWEA), BalticWind.eu, the International Energy Agency (IEA), and annual reports from
the Port of Gdarisk, the Port of Gdynia, and the Szczecin-Swinoujscie Seaport Authority.
These materials were used to gather information on energy import volumes, LNG regasifi-
cation capacity, offshore wind development forecasts, and port infrastructure investment
projects. All data sources are publicly available, ensuring reproducibility of the results and
transparency of the analytical process.

Third, a case study approach was applied to analyze selected ports that play a central
role in Poland’s energy landscape. The study focused on (1) the Naftoport in Gdansk,
which secures diversified oil supplies; (2) the LNG terminal in Swinoujscie and the planned
Floating Storage Regasification Unit (FSRU) in Gdansk, which enhance natural gas diversi-
fication; and (3) ports such as Gdarsk, Gdynia, Leba, and Ustka, which are being adapted
as installation and operations and maintenance (O&M) hubs for offshore wind energy.
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These cases illustrate how different types of port infrastructure contribute simultaneously
to short-term energy security and long-term decarbonization.

The analysis followed a comparative framework, assessing how different categories
of ports—oil terminals, LNG facilities, and offshore wind bases—contribute to Poland’s
overall energy strategy. By integrating policy analysis with case study findings, the research
provides a comprehensive perspective on how ports act as both guarantors of resilience
and enablers of energy transition. Where available, quantitative indicators (e.g., terminal
throughput, storage capacity, quay length) were compared with forecasted project demand
to evaluate the adequacy of port infrastructure for future energy transition needs.

The selected cases represent the largest and most functionally diverse ports, en-
suring coverage of Poland’s main energy modalities. Alternative sites were reviewed,
but only those with operational data and strategic relevance were retained to ensure
analytical comparability.

The study applied a structured analytical procedure combining document coding, the-
matic mapping, and cross-case synthesis. The document and policy analysis was conducted
using directed content analysis, in which key themes—such as energy diversification, criti-
cal infrastructure resilience, and offshore wind development—were identified and coded
according to their relevance to port infrastructure and governance.

The diagram shows how policy, institutional, infrastructural, market, and social
systems interact to shape both short-term energy security and long-term decarbonization
strategies (Figure 1). The boundaries between systems are defined functionally: policy
systems provide strategic direction; institutional systems translate it into governance
mechanisms; infrastructure systems implement physical capacity; market systems mobilize
investment; and social systems reflect societal response and acceptance.

Figure 1. Multi-system framework of interactions affecting the role of Polish Baltic ports in energy
security and transition. Source: own study.
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This framework guided the comparative and cross-case synthesis by linking policy
and institutional dynamics with measurable infrastructure and market outcomes.

The case selection followed a purposive approach, ensuring representation of the three
main categories of port functions: oil (Naftoport Gdarsk), gas (Swinoujscie LNG and the
planned FSRU Gdansk), and renewables (Gdynia, Leba, and Ustka). This cross-sectoral
design enabled comparison across different energy modalities and scales of operation.

Finally, cross-case synthesis was used to identify common patterns, synergies, and
trade-offs among the cases. The triangulation of policy documents, secondary statistics,
and expert reports strengthened the internal validity of the qualitative findings.

4. Results

4.1. Energy Security and Transition Through Baltic Ports
4.1.1. Naftoport Gdansk and Oil Diversification

Naftoport in Gdarisk plays a pivotal role in Poland’s energy security strategy, function-
ing as the country’s main maritime hub for crude oil imports. Its strategic location within
the Northern Port, combined with deep-water access, enables the handling of large tankers
up to 300,000 DWT. This makes Naftoport the most important alternative to pipeline sup-
plies, securing crude oil deliveries for Poland’s refineries in Gdarnsk and Plock, as well as
for German plants in Schwedt and Leuna [29].

Historically, Poland relied heavily on Russian crude oil transported via the “Druzhba”
pipeline. However, the expansion of Naftoport has allowed the diversification of supply
sources by facilitating imports from Norway, Saudi Arabia, the United States, and West
Africa. The terminal’s integration with PERN’s transmission and storage system, including
the bi-directional Pomeranian Pipeline, ensures flexibility in distribution and resilience in
case of disruptions. A notable example was the 2019 contamination crisis of the Druzhba
pipeline, when Naftoport successfully compensated for suspended Russian flows, proving
its strategic importance for uninterrupted oil supply [30].

This trend is illustrated in Figure 2, which presents Naftoport’s total crude oil and
petroleum product transshipments over the last decade. After a period of relative stability
between 2015 and 2020 (ranging from 12 to 17 million tonnes annually), a significant
upward shift occurred from 2022 onwards. Transshipments rose to 24.5 million tonnes
in 2022, 36.6 million tonnes in 2023, and reached a record 38.8 million tonnes in 2024.
These dynamics clearly demonstrate how maritime imports through Gdarisk have replaced
pipeline flows as the dominant supply channel, underlining Naftoport’s role as Poland’s
primary oil gateway and a strategic enabler of diversification.

The ongoing expansion of Naftoport represents the largest oil infrastructure invest-
ment of its kind in Poland. Key developments include new transshipment stations, mod-
ernized loading arms, and the construction of additional storage tanks, which increased
capacity by nearly 600,000 m3, bringing total storage to over 4 million m3. Equally im-
portant is the construction of a second Pomeranian Pipeline linking Gdarisk with central
Poland, which will further enhance diversification by enabling the separation and transport
of different oil blends. These investments not only strengthen Poland’s independence from
Russian supplies but also provide new opportunities for re-export to regional markets.

From a supply chain perspective, Gdansk has emerged as a critical node in multiple
oil delivery models identified for Poland. While the traditional model relied on Russian
supplies via the Druzhba pipeline (Model A), alternative scenarios increasingly emphasize
maritime imports through Gdansk (Model C), positioning Naftoport as a “safety valve”
for the national energy system [31,32]. Its competitive advantages derive from location,
ice-free conditions, and strong infrastructural connections, including road and rail links as
well as integration into Poland’s petrochemical cluster.
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Figure 2. Total transshipments at the Naftoport terminal in Gdafisk in 2015-2024. Source: own study
based on Naftoport/Port of Gdarisk statistics.

Naftoport therefore embodies both infrastructural and systemic resilience. By expand-
ing import capacities and storage facilities, it contributes directly to the EU’s strategic
objectives of supply diversification and reduced dependency on Russian hydrocarbons. In
this context, the terminal is not only a logistics facility but also a strategic asset ensuring
national and regional energy security in an era of geopolitical uncertainty.

While Naftoport enhances diversification and resilience, it also reveals a structural
dependency on maritime logistics and external suppliers. The trade-off between security
and sustainability remains evident—oil import infrastructure secures short-term resilience
but may lock in carbon-intensive assets. This duality underlines the challenge of aligning
immediate energy needs with long-term decarbonization goals.

4.1.2. LNG Infrastructure: Swinoujscie and Gdansk FSRU

The LNG terminal in Swinoujscie, commissioned in 2015 and officially named after
President Lech Kaczynski, represents one of the most strategic energy investments in
Poland. Designed as the first LNG regasification facility in the country, it significantly
enhanced Poland’s capacity to diversify natural gas supplies and reduce dependency on
Russian pipeline imports [33]. With an initial annual capacity of 5 bcm, the facility has
undergone expansions aimed at reaching 8.3 bcm by 2025, making it one of the largest
terminals in Central and Eastern Europe [34].

The terminal’s rising utilization mirrors Europe’s post-2022 pivot away from Russian
pipeline gas. In 2023, Swinoujécie received 62 cargoes (~4.66 Mt LNG), with a strong
contribution from U.S. and Qatari supplies, evidencing both supply diversification and
the growing liquidity of Poland’s LNG portfolio. These flows built on the 2022 capacity
step-up and bookings, which enabled higher throughput.

As shown in Figure 3, the number of LNG deliveries to the Swinoujscie terminal rose
from a single shipment in 2015 to over 30 per year before 2021. A sharp increase followed
in 2022, with 58 cargoes, and the record 62 deliveries in 2023 confirmed the terminal’s role
as Poland’s main LNG gateway and a critical element of energy security.
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Figure 3. Number of LNG cargo deliveries to the Swinoujécie terminal, 2015-2024. Source: own study
based on data from the Polish Institute for Energy Studies (PIE) and GAZ-SYSTEM.

Recent academic literature underscores these dynamics. Bialy (2024) documents the
stepwise capacity increases at Swinoujécie (5 — 6.2 — planned 8.3 becm) and shows that EU
LNG terminals experienced a structural rise in utilization in 2022 relative to 2018-2021 [35].
In parallel, Orysiak (2024) estimates growing LNG demand for maritime uses in the
southern Baltic, highlighting the terminal’s enabling role for regional bunkering and ship-
to-ship distribution strategies [36]. Together, these findings position Swinoujécie as both a
security-of-supply anchor and a platform for low-sulfur maritime fuels in the Baltic Sea.

Beyond national impacts, Swinoujécie contributes to broader EU objectives under
REPowerEU by facilitating non-Russian gas imports and interfacing with new and up-
graded interconnectors. The terminal’s expansion—combined with Baltic Pipe and cross-
border links—supports regional balancing, enhances bargaining power, and reinforces
Poland’s emerging role as a gas hub in Central-Eastern Europe. Recent analyses also frame
Poland’s rapid LNG-led diversification as emblematic of Eastern Europe’s market overhaul
since 2022.

As illustrated in Figure 4, LNG supplies through the Swinoujécie terminal accounted
for 33.4% of Poland’s gas balance in 2024, nearly matching the share of the Baltic Pipe
(37.0%). Together, these two sources provided over 70% of total gas volumes, while
domestic production covered 18.1%, and all other cross-border flows (via Ukraine, Germany,
Lithuania, Czechia, and Slovakia) remained marginal. Baltic Pipe and the Swinoujscie
LNG terminal therefore constitute Poland’s critical energy infrastructure, whose strategic
importance has grown even further in the current geopolitical context.

Complementing Swinoujécie, the planned Floating Storage Regasification Unit (FSRU)
in the Gulf of Gdansk is expected to provide a regasification capacity of approximately
6.1 bcm per year, with earlier estimates ranging from 4.2 to 8.2 bem [37]. The project,
scheduled for commissioning in 2028, includes the acquisition of a floating unit, construc-
tion of a breakwater, and the development of subsea and onshore pipelines with a total
coastal length of 249 km [38]. With domestic production covering only a fraction of na-
tional demand, the FSRU is designed not only to safeguard Polish consumption but also to
strengthen the country’s role as a regional gas hub, conditional on the expansion of cross-
border interconnections. This investment complements the LNG terminal in Swinouijscie,
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creating a dual maritime infrastructure that underpins Poland’s long-term energy security
and diversification strategy.

0, 0,
2.80% 1.30% 1% 0.10%

H Baltic Pipe = Swinoujécie LNG terminal m Domestic production
Ukraine B Germany (reverse flows) M Lithuania
M Czechia M Slovakia

Figure 4. Structure of natural gas supplies to Poland in 2024 by source (%). Source: own study based
on https:/ /www.cire.pl/artykuly/serwis-informacyjny-cire-24/polskie-Ing--podsumowanie-2024
-roku- (accessed on 12 September 2025).

The LNG diversification strategy exemplifies a synergy between infrastructure expan-
sion and geopolitical independence; however, it also creates new dependencies on global
LNG markets and price volatility. These findings suggest that infrastructural diversification
does not automatically translate into systemic resilience.

4.1.3. Offshore Wind and Port Involvement

Offshore wind energy in the Baltic Sea constitutes the most dynamic component of
Poland’s long-term energy transition. While oil and LNG terminals address short-term
diversification, offshore wind represents a structural shift towards decarbonization. Its
development is closely tied to the availability and adaptation of port infrastructure, which
provides assembly, installation, and long-term maintenance functions.

As of 2025, first-phase projects amounting to nearly 6 GW are progressing through
different stages of maturity. The most advanced is Baltic Power (1.2 GW), developed by
Orlen and Northland Power, which has already launched construction of the installation
terminal in Gdynia and plans to start offshore works in 2025-2026, with commissioning
expected by 2027. Other large projects, such as Baltica 2 (1.5 GW) and Baltica 3 (1 GW), are
in the pre-construction stage, with commissioning anticipated around 2027-2028. Battyk II
and Battyk III (both 720 MW, Equinor/Polenergia), as well as FEW Baltic II (350 MW, RWE),
remain in the permitting phase, while BC-Wind (400-450 MW, EDPR & Engie) is at the
stage of environmental studies and early preparations. These projects form the backbone of
the first phase of Poland’s offshore wind program (Table 2).
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Table 2. First-phase offshore wind projects in Poland and their current development stage (as of 2025).

Project Cﬁ&w]ty Developers Current Stage (2025) Conli;(rﬂ(;g}giin g
Baltic Power 1200 Orlen/Northland Power Construction 2027
Baltica 2 1500 PGE/@rsted (perifﬁiicr?g,szgﬁ?fgmg) 2027-2028
Baltica 3 1000 PGE/@rsted (perﬁfﬁiifg,siﬁiﬁ?é’&ng> 2028
Battyk II 720 Equinor/Polenergia éﬁ';ﬁﬂ?:;%&% ~2030
Battyk III 720 Equinor/Polenergia @ﬁ};‘iﬁ?ﬁg‘:&% ~2030
FEW Baltyk II 350 RWE Renewables Pr(epce‘igflttrt}‘rfg)"“ After 2030
BC-wind 400-450 EDPR/Engie Pre-construction After 2030

(site surveys, permitting)

Source: own study based on https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-
morskich-farm-wiatrowych (accessed 15 September 2025), https://balticpower.pl/ (accessed on 15
September 2025).

The execution of these projects requires a multi-port system adapted to different func-
tions. The Port of Gdynia has been designated as Poland’s first offshore wind installation
terminal, equipped with heavy-lift quays and assembly yards to handle large components
such as turbine towers and foundations. The Port of Gdarisk plays a complementary role
by hosting industrial facilities, including tower and cable manufacturing, which integrate
into the offshore wind supply chain. Szczecin-Swinoujscie is positioning itself as a western
logistics hub, supporting assembly and transport for projects located in the western Baltic.

At the same time, smaller ports such as Leba and Ustka are being transformed into
service and maintenance bases (O&M). Their proximity to concession areas in the Pol-
ish Exclusive Economic Zone makes them optimal for daily operations, while regional
investments in quays, warehouses, and transport infrastructure are expected to gener-
ate significant socio-economic benefits, including job creation and the diversification of
local economies.

Nevertheless, the offshore wind supply chain in Poland faces logistical and infras-
tructural challenges. Adequate quay length, bearing capacity, deep-water access, and
storage areas are prerequisites for efficient port operations. International experience indi-
cates that insufficient port readiness may delay project implementation and increase costs.
Furthermore, competition for port space, administrative bottlenecks, and environmental
constraints (notably under the Polish Maritime Spatial Plan, 2021) pose additional risks.

Aligning port investments with the offshore wind project pipeline is essential if Poland
is to deliver on its national offshore wind targets. In this way, Polish ports can establish
themselves not only as national energy nodes but also as regional hubs within the Baltic
offshore wind supply chain.

The offshore wind segment demonstrates the transition towards sustainable energy,
yet exposes capacity and coordination gaps among ports. Effective synchronization of port
investments with project pipelines emerges as a critical governance challenge.

4.1.4. The Baltic Sea as an Energy Corridor

The Baltic Sea has become a critical energy corridor for Poland and the wider region
of Central and Eastern Europe. Traditionally associated with the transit of crude oil and
natural gas from Russia, the basin is undergoing a profound transformation as fossil
fuel flows are being replaced by diversified maritime imports and renewable energy
development. This evolution underscores the Baltic’s dual function as both a gateway for
short-term energy security and a platform for long-term decarbonization.


https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-morskich-farm-wiatrowych
https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-morskich-farm-wiatrowych
https://balticpower.pl/

Energies 2025, 18, 5806

11 of 17

From the perspective of traditional energy supply, the Baltic ensures direct access to
crude oil, LNG, and pipeline gas. The Naftoport in Gdarisk secures diversified oil imports
for Polish and regional refineries, while the Swinoujécie LNG terminal—together with the
planned FSRU in Gdarisk—provides entry points to global LNG markets. The Baltic Pipe
interconnector, inaugurated in 2022, links Poland directly to Norwegian resources and has
already become a cornerstone of the gas system. According to recent analyses, Poland’s
energy dependence on the Baltic reached 48% in 2023 and is projected to grow to 61% by
2040, demonstrating the basin’s rising significance for national energy security.

Alongside fossil fuel flows, the basin is simultaneously being prepared for large-scale
offshore renewable generation, particularly wind energy [39].

The strategic importance of the Baltic is reinforced by its integration into European
frameworks such as the Baltic Energy Market Interconnection Plan (BEMIP) and the Trans-
European Networks for Energy (TEN-E), which promote cross-border interconnections,
hybrid offshore grids, and energy islands. These initiatives will transform the basin into
a renewable energy backbone for Northern and Central Europe, linking Polish, German,
Danish, and Baltic States” offshore projects into a coherent system.

Finally, the Baltic as an energy corridor must also be considered in terms of infras-
tructure security. The sabotage of the Nord Stream pipelines in 2022 highlighted the
vulnerability of subsea assets, while growing geopolitical tensions underscore the need
to protect critical facilities such as LNG terminals, offshore wind farms, and subsea ca-
bles. As NATO's presence in the region increases, the Baltic is increasingly perceived as
a “NATO lake”, where the protection of energy infrastructure has become a matter of
collective security.

In this sense, the Baltic Sea exemplifies the duality of Europe’s energy transition: it con-
tinues to serve as a vital route for fossil fuel imports while simultaneously evolving into a re-
newable energy hub. Its role as an energy corridor will therefore remain central to Poland’s
and the EU’s strategy of achieving both supply diversification and climate neutrality.

The role of the Baltic Sea as an energy corridor is reinforced by its integration into the
Trans-European Transport Network (TEN-T). As shown in Figure 5, Polish seaports such as
Gdansk, Gdynia, and Szczecin—Swinouj $cie are directly connected to the Baltic—Adriatic and
North Sea—Baltic corridors, ensuring efficient hinterland access. These connections facilitate
not only the flow of crude oil and LNG imports inland but also the future distribution of
renewable energy carriers such as hydrogen and ammonia. In this way, transport corridors
complement energy infrastructure (TEN-E), highlighting the interdependence of logistics
and energy security in the Baltic region [40].

These dynamics mirror broader regional trends: Germany’s LNG terminals in Wil-
helmshaven and Brunsbiittel and Lithuania’s Klaipéda FSRU similarly underpin post-
2022 diversification, positioning Poland as a comparable yet rapidly expanding Baltic
energy hub.
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Figure 5. Road accessibility of Polish seaports within the TEN-T network (relevant for energy supply
corridors). Source: own elaboration based on TEN-T maps (European Commission).

5. Discussion

The findings confirm the Baltic Sea’s growing role in linking energy security with the
transition. To place these results within a broader analytical framework, it is essential to
consider the concept of energy security, which underpins both national resilience and the
energy transition.

Energy security is a multidimensional concept that goes beyond the traditional political
and military domains of national security. It is commonly defined as the resilience of
an economy to possible disruptions in the supply of strategic energy resources, while
ensuring continuity of supply at socially acceptable prices and in line with environmental
standards [41,42]. From this perspective, energy security combines three fundamental
dimensions (Figure 6): the energy dimension, referring to the reliability and diversification
of supply; the economic dimension, related to competitiveness and affordability; and the
ecological dimension, reflecting the growing importance of low-carbon transition and
renewable energy sources.

Institutional and political conditions play a decisive role in shaping the ability of
Polish ports and the Baltic Sea to function as energy corridors. At the European level, the
regulatory framework of the Trans-European Networks for Energy (TEN-E) and Trans-
European Transport Network (TEN-T) defines priority infrastructure and enables access to
funding instruments such as the Connecting Europe Facility. Similarly, the REPowerEU
plan accelerates investments in LNG, offshore wind, and hydrogen, linking energy diversi-
fication with decarbonization goals. At the national level, the Polish Energy Policy until
2040 (PEP2040) and the governmental Program for the Development of Offshore Wind
Energy set targets and provide the legal environment for permitting and investment sup-
port [23]. Furthermore, maritime spatial planning (MSP), introduced in line with Directive
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2014/89/EU, directly influences port development by allocating areas for offshore wind
farms, navigation, and environmental protection [43]. Finally, the complexity of permitting
procedures and environmental impact assessments remains a barrier, highlighting that
institutional capacity and governance are as critical as physical infrastructure in enabling
the energy transition.

Three Dimensions of Energy Security

Reliability & diversification of supply

Ecological

Competitiveness & affordability Low-carbon transition & renewables

Figure 6. The three fundamental dimensions of energy security. Source: own study.

While the Baltic Sea enhances Poland’s energy resilience, it also reveals significant
vulnerabilities. The sabotage of the Nord Stream pipelines in 2022 illustrated the fragility
of subsea infrastructure and the geopolitical risks inherent in the region [44,45]. As demon-
strated by the Naftoport and LNG cases, Poland’s maritime diversification mitigates similar
vulnerabilities by ensuring alternative import channels independent of subsea pipelines.
Similarly, the reliance on a limited number of LNG entry points demonstrates that diver-
sification of suppliers does not necessarily ensure diversification of infrastructure. These
examples highlight that the energy transition does not eliminate risks but rather reshapes
them [46,47].

At the same time, the Baltic offers unique opportunities. Diversified supply routes
and cross-border projects such as the Baltic Pipe strengthen resilience, while offshore
wind positions Poland as a potential leader in renewable energy generation. European
frameworks such as TEN-E and BEMIP further support regional cooperation and the
development of hybrid offshore grids, which could transform the Baltic into a renewable
backbone for Northern and Central Europe [4].

Beyond their commercial functions, Polish seaports must also be regarded as ele-
ments of national critical infrastructure. Their role in handling crude oil, LNG, coal,
and, in the near future, offshore wind components and hydrogen carriers places them
at the very core of Poland’s energy security. Critical infrastructure status implies not
only economic significance but also heightened exposure to hybrid threats, including
cyberattacks and maritime supply chain disruptions [48]. This highlights the growing
relevance of cyber-resilience frameworks and digital transition pathways for port security
and energy infrastructure [49-51]. Consequently, port facilities such as Gdansk, Gdynia,
and Swinoujscie require both continued modernization of handling capacity and rein-
forced physical and digital protection. This dual function—as gateways of trade and
pillars of security—underscores their strategic importance in safeguarding national and
regional resilience.
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To systematize the comparative role of different Polish ports in the energy transition
process, a functional typology has been developed (Table 3). It differentiates ports according
to their dominant energy functions, level of infrastructure development, and contribution
to national energy security. The research is guided by a multi-system analytical framework
that integrates policy, infrastructural, market, institutional, and social dimensions.

Table 3. Functional typology of Polish ports in the energy transition system (oil-gas-renewables).

Category Example Ports Main Function Investment Stage Contribution to Energy Security
Oil Gdarnisk (Naftoport) Dlver51fc};e(§ocrrtul((:l)egil$}cnsorts and Fully operational High—key for short-term resilience
Gas Gi;‘g:f I(JI]:SS%%) LNG ig;gggi;gs;:f;ﬁgcaﬁon Operational /Planned High—diversification of supply routes

Renewables  Gdynia, Leba, Ustka Offshore wind logistics, Under development Medium-High—supports

installation, and O&M bases long-term transition

Source: own study.

The typology confirms that each category of port contributes differently to Poland’s
energy strategy. Oil and gas terminals primarily reinforce short-term security through
diversification of fossil imports, while renewable-oriented ports enhance long-term tran-
sition capacity. The integration of these infrastructures illustrates a complementary re-
lationship between traditional and emerging energy functions, aligning with the hybrid
security—transition logic of the Baltic region.

This typological synthesis further validates the multi-system analytical frame-
work introduced in Section 3, linking infrastructure typologies with institutional and
policy conditions.

This discussion confirms that the qualitative findings correspond closely to the theo-
retical concepts of multi-level governance and critical infrastructure resilience introduced
in Section 2, thereby reinforcing the analytical coherence of the study.

This study is exploratory in nature and relies primarily on secondary data and publicly
available policy and industry sources. While triangulation was applied to enhance validity,
future research could complement these findings through primary data collection and
stakeholder interviews to capture evolving governance and investment dynamics.

6. Conclusions

In answering the four research questions (RQ1-RQ4), this study demonstrates that the
Baltic Sea acts as both a stabilizing energy corridor and a catalyst for transition. Ports such
as Gdansk, Swinoujécie, Leba, and Ustka illustrate how maritime infrastructure strengthens
short-term resilience while enabling long-term decarbonization.

Integrating oil, gas, and renewable perspectives within a single analytical framework
offers a novel contribution to understanding how ports support both energy security
and transition.

Building on these findings, the study proposes several actionable recommendations.
National authorities should streamline permitting and spatial planning processes and
coordinate port upgrades with offshore wind project timelines through a dedicated Port
Energy Transition Taskforce. Port authorities should adopt integrated investment roadmaps
that combine fossil and renewable functions while reinforcing digital and cybersecurity
protection. Industry actors should expand public—private partnerships to develop special-
ized offshore terminals and logistics clusters. At the regional level, BEMIP and HELCOM
should promote cross-border cooperation and harmonized technical standards for offshore
infrastructure across the Baltic region.



Energies 2025, 18, 5806 15 of 17

Author Contributions: Conceptualization, WK. and N.C.-G.; methodology, WK. and N.C.-G.;
software, WK., N.C.-G., M.K. and R.Z; validation, N.C.-G.; formal analysis, N.C.-G. and W.K,; inves-
tigation, WK, N.C.-G., M.K. and R.Z.; resources, N.C.-G. and WK; data curation, WK. and N.C.-G.;
writing—original draft preparation, W.K. and N.C.-G.; writing—review and editing, WK., N.C.-G.,
MK. and R.Z; visualization, WK.; supervision, M.K., N.C.-G. and R.Z.; project administration, WK.,
N.C.-G., M.K. and R.Z.; funding acquisition, N.C.-G. and W.K. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Data are contained in this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  European Council. REPowerEU: Joint Action for Affordable, Secure and Sustainable Energy; European Council: Brussels, Belgium,
2022. Available online: https://www.consilium.europa.eu/en/policies/repowereu/ (accessed on 2 September 2025).

2. European Commission. REPowerEU Plan; European Commission: Brussels, Belgium, 2022. Available online:
https:/ /commission.europa.eu/topics/energy/repowereu_en (accessed on 2 September 2025).

3. WindEurope. Europe Needs Stronger Ports and More Vessels to Meet Its Offshore Wind Goals; WindEurope: Brussels, Belgium,
2023. Available online: https://windeurope.org/news/europe-needs-stronger-ports-and-more-vessels-to-meet-its-offshore-
wind-goals/ (accessed on 2 September 2025).

4. European Commission. An EU Strategy to Harness the Potential of Offshore Renewable Energy for a Climate Neutral Future; COM(2020)
741 Final; European Commission: Brussels, Belgium, 2020.

5. Olkiewicz, M.; Dyczkowska, J.A.; Olkiewicz, A.M. Financial Aspects of Energy Investments in the Era of Shaping Stable Energy
Development in Poland: A Case Study. Energies 2023, 16, 7814. [CrossRef]

6.  Dailymare. Energy Currents 2025: The Strategic Role of Coastal Regions in Poland’s Energy Future; Dailymare: Warsaw, Poland, 2025.
Available online: https:/ /dailymare.com/news/energy-currents-2025-the-strategic-role-of-coastal-regions-in-polands-energy-
future%2C16917? (accessed on 2 September 2025).

7. Plucinski, M.; Kotowska, I.; Mankowska, M.; Filina-Dawidowicz, L. Research on Diversification Strategies of Terminal
Operators—Evidence from Polish Seaports. Sustainability 2023, 15, 5644. [CrossRef]

8. Zwolan, P; Swierczyﬁski, S.; Czaplewski, K.; Weintrit, A.; Figlarz, E. System of automatic generation of ship maneuver
documentation. Arch. Transp. 2023, 67, 7-20. [CrossRef]

9. Yang, X.; Yaling, M. Gansu, Qinghai and Ningxia Regions of the New Western Land and Sea Corridor Freight Network
Optimization. Arch. Transp. 2024, 71, 51-66. [CrossRef]

10. Szczepanski, E.; Jachimowski, R.; Izdebski, M.; Jacyna-Gotda, I. Warehouse location problem in supply chain designing: A
simulation analysis. Arch. Transp. 2019, 50, 101-110. [CrossRef]

11.  Ben Haj Ahmed, R.; Bouzir, A.; Benhadj Mbarek Mohamed, H.; Benammou, S. The impact of logistics performance index on port
infrastructure quality: Comparative study Tunisia Morocco. Arch. Transp. 2023, 67, 71-89. [CrossRef]

12.  Torok, A.; Semenov, I; Filina-Dawidowicz, L.; Durczak, W. The Impact of Information Distortions on Decision-Making: A Case
Study in Land-Sea Transport Chain Planning. Sustainability 2024, 16, 5568. [CrossRef]

13.  Wojcieszak, L. Expansion of the Oil Terminal in Gdarisk—Outlook and Benefits for the Oil Security of Poland. Secur. Dimens.
2020, 34, 186-200. [CrossRef]

14.  Buonomano, A.; Del Papa, G.; Giuzio, G.F; Palombo, A.; Russo, G. Future Pathways for Decarbonization and Energy Efficiency of
Ports: Modelling and Optimization as Sustainable Energy Hubs. J. Clean. Prod. 2023, 420, 138389. [CrossRef]

15. Lind, M.; Pettersson, S.; Karlsson, J.; Steijaert, B.; Hermansson, P.; Haraldson, S.; Axell, M.; Zerem, A. Sustainable Ports as
Energy Hubs. Marit. Exec. 2020. Available online: https://maritime-executive.com/editorials/sustainable-ports-as-energy-hubs
(accessed on 21 October 2025).

16. De Ridder, A. How Ports Can Be Transformed into Enerqy Hubs of the Future; World Economic Forum: Geneva, Switzerland,
2022. Available online: https://www.weforum.org/stories /2022 /04 / co-creating-change-ports-as-energy-hubs-of-the-future /
(accessed on 21 October 2025).

17.  Kosek, W.; Chamier-Gliszczyniski, N.; WoZniak, W.; Jachimowski, R. The Role of Polish Local Ports on the Central Baltic Coast in
the Development of Offshore Wind Farms. Energies 2024, 17, 6123. [CrossRef]

18. Port of Gdansk Authority. Liquid Fuels Contribute to Record-Breaking Cargo Handling at the Port of Gdarisk; Port of Gdarsk:

Gdansk, Poland, 2023. Available online: https:/ /www.portgdansk.pl/en/events/liquid-fuels-contribute-to-record-breaking-
cargo-handling-at-the-port-of-gdansk/ (accessed on 2 September 2025).


https://www.consilium.europa.eu/en/policies/repowereu/
https://commission.europa.eu/topics/energy/repowereu_en
https://windeurope.org/news/europe-needs-stronger-ports-and-more-vessels-to-meet-its-offshore-wind-goals/
https://windeurope.org/news/europe-needs-stronger-ports-and-more-vessels-to-meet-its-offshore-wind-goals/
https://doi.org/10.3390/en16237814
https://dailymare.com/news/energy-currents-2025-the-strategic-role-of-coastal-regions-in-polands-energy-future,1691?
https://dailymare.com/news/energy-currents-2025-the-strategic-role-of-coastal-regions-in-polands-energy-future,1691?
https://doi.org/10.3390/su15075644
https://doi.org/10.5604/01.3001.0053.7073
https://doi.org/10.61089/aot2024.9q3h5352
https://doi.org/10.5604/01.3001.0013.5752
https://doi.org/10.5604/01.3001.0053.7212
https://doi.org/10.3390/su16135568
https://doi.org/10.5604/01.3001.0014.5610
https://doi.org/10.1016/j.jclepro.2023.138389
https://maritime-executive.com/editorials/sustainable-ports-as-energy-hubs
https://www.weforum.org/stories/2022/04/co-creating-change-ports-as-energy-hubs-of-the-future/
https://doi.org/10.3390/en17236123
https://www.portgdansk.pl/en/events/liquid-fuels-contribute-to-record-breaking-cargo-handling-at-the-port-of-gdansk/
https://www.portgdansk.pl/en/events/liquid-fuels-contribute-to-record-breaking-cargo-handling-at-the-port-of-gdansk/

Energies 2025, 18, 5806 16 of 17

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

European Commission. The European Green Deal; COM (2019) 640 Final; European Commission: Brussels, Belgium, 2019.
European Commission. Fit for 55: Delivering the EU’s 2030 Climate Target on the Way to Climate Neutrality;, COM(2021)
550 Final; European Commission: Brussels, Belgium, 2021. Available online: https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:52021DC0550 (accessed on 2 September 2025).

Policy Area Energy. Policy Area Energy—EU Strategy for the Baltic Sea Region: Ensuring Competitive, Secure and Sustainable Energy in
the Baltic Sea Region; EUSBSR; Baltic Sea Region: Dessau-Rosslau, Germany, 2025. Available online: https://eusbsr.eu/policy-
area-energy/ (accessed on 4 September 2025).

Ministry of Infrastructure. Program Rozwoju Morskich Farm Wiatrowych w Polsce; Ministry of Infrastructure: Warsaw, Poland,
2021. Available online: https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-morskich-farm-wiatrowych
(accessed on 15 September 2025).

Offshore Wind Poland. 18 GW in Offshore Wind—New Law Passed; Offshore Wind Poland: Warsaw, Poland, 2024. Available online:
https:/ /offshorewindpoland.pl/18-gw-w-offshore-wind-ustawa-trafi-do-podpisu-prezydenta/ (accessed on 15 September 2025).
Polish Ministry of Climate and Environment. Polityka Energetyczna Polski do 2040 r; (PEP2040); Polish Ministry of Climate and
Environment: Warsaw, Poland, 2021.

GAZ-SYSTEM. Call for Interest in Increasing Regasification Capacity at the FSRU Terminal in Gdansk; Press Release, 1 September
2025. Available online: https:/ /www.gaz-system.pl/en/for-media/press-releases/2025/september /01-09-2025-call-for-interest-
in-increasing-regasification-capacity-at-the-fsru-terminal.html (accessed on 16 September 2025).

BalticWind.eu. Offshore Wind Poland 2023: From Words to Deeds; BalticWind.eu: Warsaw, Poland, 2023.

Drozdz, W.; Mréz-Malik, O. Offshore wind energy as a significant development potential for the Polish maritime economy.
Przeglad Telekomun. I Wiadomosci Lacznosci 2017, 1, 151-159. [CrossRef]

Poulsen, T.; Lema, R. Is the supply chain ready for the green transformation? The case of offshore wind logistics. Renew. Sustain.
Energy Rev. 2017, 73, 758-771. [CrossRef]

Dyczkowska, J.A.; Chamier-Gliszczynski, N.; WozZniak, W.; Stryjski, R. Management of the Fuel Supply Chain and Energy Security
in Poland. Energies 2024, 17, 5555. [CrossRef]

International Energy Agency (IEA). Poland Oil Security Policy—Analysis; IEA: Paris, France, 2022.

Olkuski, T.; Szurlej, A.; Tora, B.; Karpiriski, M. Polish energy security in the oil sector. E3S Web Conf. 2019, 108, 02015. [CrossRef]
Mytlewski, A. Uwarunkowania rozwoju funkcji Gdariska jako ogniwa larficucha dostaw ropy naftowej do Polski. In Wspdtczesne
Uwarunkowania Rozwoju Funkcji Portéw Morskich; Uniwersytet Gdanski: Gdansk, Poland, 2011; pp. 313-322.

Chtopiriska, E.; Eawa, M. Analiza wptywu spotecznego terminalu LNG w Swinoujéciu. Autobusy Tech. Eksploat. Syst. Transp. 2017,
12, 1478-1481.

Pietkun, J.; Sadowski, J. Koncepcja systemu bezpieczenistwa terminala LNG w Swinoujéciu. Logistyka 2013, 6, 35-42.

Bialy, R.; Zywczak, A.; Szurlej, A. The Influence of the Changes in Natural Gas Supplies to Poland on the Amount of Hydrogen
Produced in the SMR Reactor. Energies 2024, 17, 1221. [CrossRef]

Orysiak, E. Determination of Demand for LNG in Poland (Southern Baltic Shipping Fuel). Energies 2024, 17, 4414. [CrossRef]
Mietkiewicz, R. LNG Supplies’ Security with Autonomous Maritime Systems at Terminals” Areas. Saf. Sci. 2021, 141, 105397.
[CrossRef]

GAZ-SYSTEM. FSRU Terminal Project, Gdatisk: Investment Programme Description and Status; GAZ-SYSTEM S.A.: Warszawa,
Poland, 2025. Available online: https://www.gaz-system.pl/en/transmission-system/investment-projects/fsru-terminal.html
(accessed on 21 September 2025).

Proniniska, K.; Ksiezopolski, K. Baltic Offshore Wind Energy Development—Poland’s Public Policy Tools Analysis and the
Geostrategic Implications. Energies 2021, 14, 4883. [CrossRef]

European Commission. Baltic-Sea-Adriatic-Sea TEN-T Corridor; European Commission: Brussels, Belgium, 2024. Available
online: https://transport.ec.europa.eu/transport-themes/infrastructure-and-investment/trans-european-transport-network-
ten-t/baltic-sea-adriatic-sea-corridor_en?prefLang=pl (accessed on 21 September 2025).

Kazmierczak, M. Rola i znaczenie polskich portéw morskich w ksztaltowaniu bezpieczenistwa energetycznego kraju. Rocz.
Bezpieczeristwa Morskiego 2023, XVII, 225-248. [CrossRef]

Energy Law Act, Journal of Laws of 2022, Item 1385, Art. 3; Energy Regulatory Office (2022). Dictionary of Regulations and the
Regulator. Available online: https://www.ure.gov.pl (accessed on 28 September 2022).

Directive 2014/89/EU of the European Parliament and of the Council of 23 July 2014 Establishing a Framework for Maritime
Spatial Planning. Off. J. Eur. Union 2014, L 257/135. Available online: https://eur-lex.europa.eu/eli/dir/2014/89/0j/eng
(accessed on 2 September 2025).

T-SAP Special Edition: Sabotage of the Nord Stream Pipelines and the Security of Critical Energy Infrastructure in the Baltic Sea Region;
Towarzystwo Strategii i Analiz Politycznych: Warsaw, Poland, 2022; pp. 1-64.

de Jong, M. Tracing the Downfall of the Nord Stream 2 Gas Pipeline. WIREs Energy Environ. 2024, 13, e502. [CrossRef]


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021DC0550
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021DC0550
https://eusbsr.eu/policy-area-energy/
https://eusbsr.eu/policy-area-energy/
https://www.gov.pl/web/morska-energetyka-wiatrowa/program-rozwoju-morskich-farm-wiatrowych
https://offshorewindpoland.pl/18-gw-w-offshore-wind-ustawa-trafi-do-podpisu-prezydenta/
https://www.gaz-system.pl/en/for-media/press-releases/2025/september/01-09-2025-call-for-interest-in-increasing-regasification-capacity-at-the-fsru-terminal.html
https://www.gaz-system.pl/en/for-media/press-releases/2025/september/01-09-2025-call-for-interest-in-increasing-regasification-capacity-at-the-fsru-terminal.html
https://doi.org/10.18276/ptl.2017.37-25
https://doi.org/10.1016/j.rser.2017.01.181
https://doi.org/10.3390/en17225555
https://doi.org/10.1051/e3sconf/201910802015
https://doi.org/10.3390/en17051221
https://doi.org/10.3390/en17174414
https://doi.org/10.1016/j.ssci.2021.105397
https://www.gaz-system.pl/en/transmission-system/investment-projects/fsru-terminal.html
https://doi.org/10.3390/en14164883
https://transport.ec.europa.eu/transport-themes/infrastructure-and-investment/trans-european-transport-network-ten-t/baltic-sea-adriatic-sea-corridor_en?prefLang=pl
https://transport.ec.europa.eu/transport-themes/infrastructure-and-investment/trans-european-transport-network-ten-t/baltic-sea-adriatic-sea-corridor_en?prefLang=pl
https://doi.org/10.5604/01.3001.0054.1234
https://www.ure.gov.pl
https://eur-lex.europa.eu/eli/dir/2014/89/oj/eng
https://doi.org/10.1002/wene.502

Energies 2025, 18, 5806 17 of 17

46.

47.

48.

49.

50.

51.

Abraham, D.; Houmb, S.H.; Erdodji, L. Cyber-Attacks on Energy Infrastructure—A Literature Overview and Perspectives on the
Current Situation. Appl. Sci. 2025, 15, 9233. [CrossRef]

Daniel, E.I; Makokha, A.; Ren, X.; Olatunji, E. Digital Transitions of Critical Energy Infrastructure in Maritime Ports: A Scoping
Review. J. Mar. Sci. Eng. 2025, 13, 1264. [CrossRef]

European Commission. Directive (EU) 2022/2557 of the European Parliament and of the Council of 14 December 2022 on the
Resilience of Critical Entities and Repealing Council Directive 2008/114/EC. Off. ]. Eur. Union 2022, L 333/164. Available online:
https:/ /eur-lex.europa.eu/eli/dir/2022 /2557 /0j/eng (accessed on 2 September 2025).

CIRE24. Polskie LNG—Podsumowanie 2024 Roku; CIRE24: Warsaw, Poland, 2025. Available online: https://www.cire.pl/artykuly/
serwis-informacyjny-cire-24 / polskie-Ing--podsumowanie-2024-roku- (accessed on 12 September 2025).

Baltic Power. Baltic Power Offshore Wind Project; Baltic Power: Gdarisk, Poland, 2025. Available online: https:/ /balticpower.pl/
(accessed on 15 September 2025).

Btazejewski, A.; Pecolt, S.; Grunt, M.; Wieczorek, G.; Krolikowski, T. Multi-domain, autonomous measurement buoy as an
element of the water quality monitoring and early warning system in rivers and water reservoirs. Rocz. Ochr. Srodowiska 2024,
26,18-29. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/app15179233
https://doi.org/10.3390/jmse13071264
https://eur-lex.europa.eu/eli/dir/2022/2557/oj/eng
https://www.cire.pl/artykuly/serwis-informacyjny-cire-24/polskie-lng--podsumowanie-2024-roku-
https://www.cire.pl/artykuly/serwis-informacyjny-cire-24/polskie-lng--podsumowanie-2024-roku-
https://balticpower.pl/
https://doi.org/10.54740/ros.2024.002

	Introduction 
	Background of Analysis 
	Materials and Methods 
	Results 
	Energy Security and Transition Through Baltic Ports 
	Naftoport Gdańsk and Oil Diversification 
	LNG Infrastructure: Świnoujście and Gdańsk FSRU 
	Offshore Wind and Port Involvement 
	The Baltic Sea as an Energy Corridor 


	Discussion 
	Conclusions 
	References

