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Abstract: 

 

Purpose: The aim of this article is to identify and assess the differentiated recovery 

trajectories of maritime passenger mobility in European Union Member States following the 

disruption caused by the COVID-19 pandemic. The study focuses on determining the extent 

to which individual countries restored passenger traffic levels and whether groups of 

countries characterised by similar recovery patterns can be distinguished over the period 

2019–2024. 

Design/MethodologyApproach: The study covers European Union Member States for which 

comparable statistical data on maritime passenger transport were available for 2019–2024. 

Eurostat data on the number of passengers handled in seaports were used. Changes were 

assessed using growth indices, the Recovery Index and the average post-pandemic recovery 

growth rate. To identify countries with similar trajectories, hierarchical cluster analysis 

using Ward’s method was applied after standardisation of the variables. 

Findings: The results indicate that the recovery of maritime passenger mobility in the 

European Union was clearly heterogeneous. Despite an overall increase in passenger 

numbers after 2020, both the pace and scale of recovery differed substantially across 

Member States. Cluster analysis identified distinct recovery trajectories, ranging from 

countries that rapidly returned to or exceeded pre-pandemic passenger levels to cases of 

persistent deep decline. 

Practical implications: The results make it possible to identify countries characterised by 

high resilience of maritime passenger mobility systems as well as those in which recovery 

remains incomplete. The proposed typology may support benchmarking and the assessment 

of measures aimed at strengthening the resilience of maritime transport. 

Originality/value: The originality of the study lies in moving beyond analyses of individual 

countries or ports towards a comparative assessment of maritime passenger mobility 

recovery trajectories across the European Union. Combining three trajectory indicators with 

hierarchical cluster analysis makes it possible to empirically organise the differentiated post-

COVID-19 recovery paths. 
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1. Introduction 

 

Passenger mobility is one of the fundamental dimensions of the European transport 

system, and in island, peripheral and coastal regions maritime transport performs a 

function that cannot be reduced solely to tourism. Ferry services and other regular 

passenger services ensure territorial accessibility, support the daily mobility of 

residents, tourist flows and economic linkages, and in some relations constitute part 

of multimodal travel chains.  

 

The importance of maritime transport for the EU economy and territorial cohesion is 

strongly differentiated across regions, reflecting geography, settlement patterns, 

demand structure and the role of short sea shipping (Papadimitriou et al., 2018; 

Fratila et al., 2021). 

 

The COVID-19 pandemic created exceptional conditions for observing the resilience 

of this segment of mobility. Travel restrictions, border closures, the collapse of 

tourism and demand uncertainty particularly affected transport segments directly 

linked to passenger flows. Cullinane and Haralambides (2021) indicate that 

passenger ferries and cruise shipping were among the maritime sectors most severely 

affected. Studies of ro-pax services confirm the sharp decline in traffic in 2020 and 

the complexity of the subsequent recovery, which took place alongside increasing 

cost and environmental pressures (Tapaninen and Palu, 2022; Urbanyi-Popiołek, 

2024). 

 

The scale of recovery, however, was not uniform. On the one hand, by 2024 total 

passenger traffic in EU ports had approached its 2019 level; on the other hand, 

outcomes across individual countries remained highly differentiated. The European 

aggregate may therefore conceal distinct national paths: rapid recovery after a deep 

shock, stable recovery, exceeding the baseline level, or persistent decline. From a 

transport management perspective, the relevant question is therefore not only 

whether the market recovered, but also how the recovery unfolded and whether 

recurring types of trajectories can be identified. 

 

The existing literature provides numerous analyses of individual ports, ferry 

services, passenger behaviour, vessel traffic and the effects of the pandemic crisis. 
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Comparatively less attention has been paid to a harmonised cross-country analysis of 

EU Member States covering the full sequence from the pre-pandemic level through 

the disruption to recovery. Cross-sectional maritime transport studies have focused, 

among other issues, on efficiency (Nguyen et al., 2022), while crisis-related analyses 

have often taken the form of case studies or examined vessel traffic rather than 

passenger mobility directly (Mujal-Colilles et al., 2022; Dirzka and Acciaro, 2022; 

Węcel et al., 2024). 

 

The aim of this article is to identify and assess differentiated recovery trajectories of 

maritime passenger mobility in European Union Member States following the 

disruption caused by the COVID-19 pandemic. The study focuses on determining 

the extent to which individual countries restored passenger transport levels and 

whether groups of countries characterised by similar recovery patterns can be 

distinguished over 2019-2024.  

 

Three research questions were formulated:  

 

➢ (RQ1) how did maritime passenger mobility change in the analysed EU 

Member States between 2019 and 2024;  

➢ (RQ2) which countries reached or exceeded their 2019 level by 2024;  

➢ (RQ3) can groups of countries with similar trajectories be identified on the 

basis of the depth of decline, degree of recovery and pace of growth? 

 

2. Literature Review 

 

2.1 Maritime Passenger Mobility in the European Transport System 

 

The literature on maritime passenger transport is less extensive and more fragmented 

than research on freight transport, cargo ports or shipping efficiency. In a 

bibliometric review of strategic planning for maritime passenger transport, Sirotić 

(2022) points to the multidimensional nature of this research field and the absence of 

a single dominant paradigm. Existing studies address, among other issues, network 

planning, island accessibility, service quality, passenger preferences, ferry tourism 

and the economic conditions of operators. 

 

In the European context, short sea shipping and ferry transport are particularly 

important components of the maritime transport system (UNCTAD, 2023). 

Papadimitriou et al. (2018) show that short sea shipping is strongly embedded in 

regional conditions and supports transport system flexibility and accessibility.  

 

For islands and peripheral areas, the availability of ferry services directly affects the 

mobility opportunities of residents and tourists. Hatziioannidu et al. (2022) 

demonstrate that the choice of alternative ferry connections depends on accessibility 

parameters and service characteristics, while Pantouvakis (2007) highlights the 

importance of price, quality and time in passenger decisions. 



  Maritime Passenger Mobility in the European Union: Trends, Recovery and a Typology  

of Member States    

776  

 

 

The differing functions of maritime transport across countries mean that a similar 

change in passenger numbers may have different economic and social implications. 

In Mediterranean countries, domestic and island traffic is particularly important; in 

some Baltic countries, international intra-EU connections play a larger role, while in 

other countries links with non-EU states dominate. This heterogeneity justifies 

analysing countries not only by market size but also by the course of changes over 

time. 

 

2.2 Crises, Resilience and Recovery of Maritime Transport 

 

Transport resilience can be understood as the ability of a system to absorb 

disruption, maintain or restore its basic functions and adapt to new conditions. In 

maritime transport, disruptions may be economic, health-related, geopolitical or 

operational, and their effects need not be spatially uniform. Analysing the impact of 

the economic crisis on Greek ports, Christofakis et al. (2013) showed that shocks 

differentiate port activity trajectories and may lead to groups of units following 

distinct growth and decline paths. Zhao et al. (2022) and Węcel et al. (2024), in turn, 

emphasise the spatial and temporal dimensions of maritime transport network 

resilience. 

 

The COVID-19 pandemic was a distinctive disruption because it directly constrained 

human mobility (Grima et al., 2020). Unlike parts of freight transport, which could 

be maintained because of the importance of supply chains, passenger transport was 

subject to administrative restrictions and abrupt changes in demand. Cullinane and 

Haralambides (2021) point to the particularly strong impact of the pandemic on 

ferries and cruise shipping. Using the Helsinki–Tallinn route as an example, 

Tapaninen and Palu (2022) show that the recovery of ro-pax traffic had to take place 

under simultaneously tightening environmental requirements. 

 

Recovery does not simply mean a return to the previous state. Merk et al. (2022) 

note that the pandemic shock does not necessarily lead automatically to permanent 

structural change in the sector, and that a recovery in volumes should be 

distinguished from a deeper transformation of port governance and operating 

models.  

 

Van Tatenhove (2021) further indicates that the maritime sector should be viewed as 

part of a broader maritime governance system involving public authorities, port 

operators, shipping companies and regional actors. This perspective is also reflected 

in the ERMES report, which emphasises the importance of multi-level governance 

and cooperation among stakeholders in the development of European maritime 

clusters (van den Bossche et al., 2021). In the ferry market, costs, passenger 

behaviour, modal competition and decarbonisation pressures are also important 

(Urbanyi-Popiołek, 2022; 2024; Thalassinos et al., 2015, Thalassinos and 

Michalopoulos 2005). 
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The resilience perspective is also consistent with the direction of EU transport 

policy. The Sustainable and Smart Mobility Strategy links the post-COVID-19 

recovery with the objective of creating a more sustainable, smart and resilient 

transport system. This means that analysing differentiated recovery trajectories is not 

merely descriptive, but may provide information for benchmarking and for 

identifying systems that require greater adaptive capacity (European Commission, 

2020). 

 

2.3 Research Gap and Positioning of the Study 

 

The literature review points to three dominant research streams. The first comprises 

case studies of individual ports and connections, including analyses of traffic, 

emissions or port operations (Mujal-Colilles et al., 2022; Chu et al., 2024). The 

second focuses on passenger behaviour and the functioning of ferry markets 

(Pantouvakis, 2007; Hatziioannidu et al., 2022; Urbanyi-Popiołek, 2024). The third 

concerns the maritime sector as a whole, its efficiency or network resilience, often 

using AIS data, DEA or network analysis (Dirzka and Acciaro, 2022; Zhao et al., 

2022; Nguyen et al., 2022). 

 

These studies provide an important interpretative foundation, but leave room for a 

straightforward, harmonised comparison of national maritime passenger mobility 

trajectories in the EU. In particular, relatively few analyses simultaneously cover the 

pre-pandemic level, the scale of the shock, the subsequent pace of recovery and the 

final degree of traffic restoration within a uniform cross-country framework. 

Barczak et al. (2025) confirm the heterogeneous impact of the pandemic on 

passenger shipping in selected EU countries, reinforcing the need to extend the 

comparison to a broader group of Member States. 

 

This study addresses this gap by combining three complementary measures of 

trajectory: the depth of the decline in 2020, the Recovery Index for 2024 relative to 

2019, and the average growth rate over 2021-2024. Hierarchical cluster analysis 

makes it possible to move beyond a simple ranking and identify countries that, 

despite different absolute traffic levels, followed similar recovery paths. 

 

3. Data and Methodology 

 

The study is based on Eurostat data on maritime passenger transport. The principal 

variable was the number of passengers transported through main seaports, using the 

statistical approach designed to avoid double counting passengers in transport 

statistics. The study period covers 2019-2024: 2019 was adopted as the pre-

pandemic baseline, 2020 as the year of the strongest shock, and 2021-2024 as the 

recovery period. 

 

A complete and comparable annual data series was obtained for 18 EU Member 

States. The descriptive analysis covers all 18 countries. Cluster analysis uses 16 
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countries; Belgium was excluded because of a structural discontinuity and extremely 

low values after 2020, while Portugal was excluded because of a break in the series 

resulting from a change in reporting coverage. Both countries were retained in the 

descriptive tables to ensure transparency of sample selection. 

 

The first stage involved analysing changes in passenger numbers and growth indices. 

Three indicators describing different dimensions of each country’s trajectory were 

then calculated. The depth of decline was defined as D = P2020/P2019 - 1. The 

Recovery Index was calculated as RI = P2024/P2019; RI = 1 denotes full restoration 

of the baseline level, RI > 1 indicates that the baseline was exceeded, and RI < 1 

indicates incomplete recovery. The third variable was the average recovery growth 

rate for 2021–2024, calculated as CAGR = (P2024/P2021)^(1/3) - 1. 

 

Because the three indicators differ in scale and variability, they were standardised 

using z-scores before clustering. Hierarchical agglomerative cluster analysis using 

Ward’s method and Euclidean distance was then applied to identify similar 

trajectories. A three-cluster solution was adopted and its quality was additionally 

assessed using the silhouette coefficient (0.376). This value indicates moderate 

rather than very strong separation between groups; the clusters are therefore 

interpreted as an empirical typology of trajectories rather than rigid natural 

categories. 

 

The analysis was conducted in R, with the dataset, analytical scripts and outputs 

organised within a reproducible project structure, enabling replication of the analysis 

and future updates of the dataset. 

 

4. Results 

 

4.1 Changes in Maritime Passenger Mobility, 2019-2024 

 

In the analysed sample of 18 countries, passenger traffic amounted to 267.1 million 

in 2019. In 2020 it fell to 140.5 million, a decline of 47.4%. The first rebound 

occurred in 2021 (+15.1% year on year), but recovery accelerated markedly only in 

2022, when the total volume increased by 44.0%.  

 

Growth was more moderate in the following two years: 4.3% in 2023 and 5.7% in 

2024. As a result, in 2024 the analysed group reached 256.8 million passengers, 

equivalent to 96.2% of the 2019 level. 

 

The pattern of change is shown in Figure 1. The trajectory is distinctly asymmetric: 

the sharp decline in 2020 was not followed by an equally rapid return in the 

subsequent year. Recovery was spread over several years, and the aggregate level 

had still not fully returned to the baseline by 2024. 
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Figure 1. Changes in maritime passenger mobility in the analysed EU Member 

States, 2019–2024 

 
Source: Authors’ own elaboration based on Eurostat data.  

 

The aggregate, however, masks very large cross-country differences. In 2020, 

declines were deep in most countries, but ranged from approximately 10% in 

Lithuania to more than 69% in Ireland within the clustering sample. This alone 

indicates that countries entered the recovery phase from very different starting points 

and that the 2024/2019 change alone is insufficient for a full assessment of system 

resilience. 

 

4.2 Degree of Recovery Relative to 2019 

 

The Recovery Index makes it possible to determine whether a country had restored 

its pre-pandemic passenger level by 2024. Of the 16 countries included in the cluster 

analysis, eight reached or exceeded their 2019 level: Malta (RI = 1.151), the 

Netherlands (1.125), Greece (1.086), Lithuania (1.081), Estonia (1.060), Italy 

(1.050), Spain (1.029), and Croatia (1.012). 

 

At the other end of the spectrum were countries where recovery remained 

incomplete. Finland reached 74.4% of its 2019 level, Sweden 79.1%, Germany 

87.2%, Poland 87.5%, Ireland 89.9%, while Denmark and France reached 

approximately 92%. Latvia was the most distinct case, with an RI of only 0.251. 

Figure 2 shows that the differences between countries were not marginal but covered 

a wide range of outcomes. 

 

It is important to note that a high Recovery Index does not necessarily imply a mild 

crisis trajectory. Spain, Estonia and the Netherlands exceeded their 2019 levels 

despite having previously recorded substantial declines. Conversely, Poland’s 
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relatively smaller initial decline did not translate into full recovery by 2024. This 

supports the joint use of all three trajectory measures. 

 

Figure 2. Recovery Index of maritime passenger mobility in 2024 (2019=1). 

 
Source: Authors’ own elaboration based on Eurostat data; Belgium and Portugal are 

omitted from the figure due to series comparability. 

 

4.3 Typology of Recovery Trajectories 

 

Hierarchical cluster analysis resulted in three groups. The dendrogram shown in 

Figure 3 illustrates the similarity relationships between countries based on 

standardised values of the depth of decline, Recovery Index and average recovery 

growth rate. 

 

Figure 3. Dendrogram of hierarchical cluster analysis of recovery trajectories. 

 
Source: Authors’ own elaboration based on Eurostat data. 
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The first cluster, labelled “stable or moderate recovery”, comprises nine countries: 

Denmark, Germany, Greece, Croatia, Italy, Lithuania, Malta, Poland and Sweden. 

The average depth of decline in this group was 38.6%, the mean RI was 0.982 and 

the average annual growth rate over 2021–2024 was 11.2%. The group is internally 

differentiated in terms of the final degree of recovery, but its common feature is a 

less pronounced post-2021 growth rate than in the second cluster. 

 

The second cluster, “rapid recovery”, comprises Estonia, Ireland, Spain, France, the 

Netherlands and Finland. These countries experienced a deeper average decline in 

2020 (56.5%), but subsequently recorded a much higher average recovery growth 

rate of 29.6% per year. Importantly, the mean RI for this group is 0.963, showing 

that rapid growth does not automatically imply a full return to the 2019 level. 

Finland, Ireland and France remained below the baseline. 

 

The third cluster consists solely of Latvia and represents a case of persistent decline. 

Following a 57.9% decline in 2020, its Recovery Index in 2024 was only 0.251. 

Subsequent growth was therefore insufficient to restore the previous scale of traffic. 

A single-country cluster should be interpreted cautiously, but its separation is 

informative because it identifies a trajectory qualitatively different from those of the 

remaining countries. 

 

Table 1. Profiles of the identified clusters 

Cluster N 

Mean 

decline 

2020/2019 

Mean RI 

2024/2019 

Mean 

growth rate 

2021–2024 

Profile Countries 

1 9 38.6% 0.982 11.2% Stable or 

moderate 

recovery 

DK, DE, EL, 

HR, IT, LT, 

MT, PL, SE 

2 6 56.5% 0.963 29.6% Rapid 

recovery 

EE, IE, ES, 

FR, NL, FI 

3 1 57.9% 0.251 8.1% Persistent 

decline 

LV 

Source: Authors’ own elaboration based on Eurostat data. 

 

The position of countries along two key dimensions – the depth of decline and the 

final degree of recovery – is shown in Figure 4. Latvia’s distinct position is clearly 

visible, as is the fact that the rapid-recovery cluster is not identical to the group of 

countries with the highest RI values. The typology therefore describes the way 

countries moved through the shock rather than merely their final ranking. 

 

Figure 4 further demonstrates that the depth of the initial decline did not determine 

the final degree of recovery. Countries experiencing a similar contraction in 2020 

reached markedly different positions by 2024, while countries classified within the 

same cluster did not necessarily achieve comparable Recovery Index values. This 

confirms that the identified clusters capture multidimensional recovery trajectories 

rather than merely differences in the scale of the initial shock or the final level of 
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passenger traffic. The results therefore provide an empirical basis for examining the 

structural and market-specific factors that may explain these differentiated recovery 

paths. 

 

Figure 4. Country trajectories and cluster membership 

 
Source: Authors’ own elaboration based on Eurostat data. 

 

5. Discussion 

 

The results confirm that the pandemic constituted a common shock to European 

maritime passenger mobility, but did not produce a common recovery trajectory. 

This is consistent with Cullinane and Haralambides (2021) and Barczak et al. 

(2025), who point to the particular vulnerability of the passenger segment and to 

heterogeneous effects across markets. The present results extend this observation by 

showing that heterogeneity also persists during the recovery phase and can be 

organised into distinct types of trajectories. 

 

The first important observation concerns the distinction between the speed and the 

completeness of recovery. Countries in the rapid-recovery cluster recorded very high 

growth after 2021, yet some of them had still not reached their 2019 levels by 2024. 

Assessing resilience solely on the basis of current growth dynamics may therefore be 

misleading. Likewise, a high RI does not reveal the scale of the preceding shock. A 

multidimensional assessment of trajectories thus provides a more complete picture 

than a single indicator. 
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The second observation concerns the regional and functional heterogeneity of 

markets. The strong recovery of Malta, Greece, Italy, Spain and Croatia may be 

interpreted in the context of the importance of island traffic, tourism and the large 

share of domestic passenger movements in some Mediterranean markets. In Baltic 

and northern countries, by contrast, international and cross-border connections often 

play a larger role and are more sensitive to changes in border-crossing rules and 

travel patterns. This does not imply a simple geographical divide: Estonia belongs to 

the rapid-recovery cluster, Sweden to the moderate group, while Latvia forms a 

separate cluster. 

 

Such differentiation is consistent with research on passenger behaviour and ferry 

markets. Pantouvakis (2007) and Hatziioannidu et al. (2022) show that demand 

depends on price, quality, time, accessibility and transport alternatives. Urbanyi-

Popiołek (2022; 2024) additionally emphasises the impact of a turbulent cost 

environment and changes in customer behaviour. Traffic recovery is therefore the 

result not only of lifting restrictions, but also of market structure, the function of 

connections, modal competition and operators’ ability to adapt their services. 

 

From a public management perspective, the results support moving away from a 

one-size-fits-all approach to transport resilience. The EU Sustainable and Smart 

Mobility Strategy treats resilience as one of the pillars of transport transformation. 

Benchmarking trajectories can indicate where recovery was rapid and where 

prolonged deviation from the baseline requires deeper diagnosis.  

 

This does not automatically imply that intervention is necessary in every case of 

decline: changes may also reflect lasting demand restructuring, competition from 

other modes or statistical discontinuities. The typology should therefore be treated as 

a diagnostic tool rather than a ranking of transport policy quality. 

 

The study has several limitations. First, passenger numbers do not reflect travel 

distance or transport performance and therefore describe the scale of mobility rather 

than its intensity in passenger-kilometres. Second, national systems differ in the 

structure of domestic, intra-EU and extra-EU traffic. Third, the moderate silhouette 

value and the single-member third cluster require caution in treating the typology as 

a stable classification. Fourth, comparability constraints led to Belgium and Portugal 

being excluded from the cluster analysis. Future research could extend the analysis 

to the structure of connections, tourism, the availability of alternative transport 

modes and socioeconomic factors. 

 

6. Conclusions 

 

The study demonstrates that the recovery of maritime passenger mobility in the EU 

after the 2020 shock did not follow a single pattern. In the analysed sample, the total 

volume in 2024 reached approximately 96% of the 2019 level, but the aggregate 
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result concealed substantial differences across countries. Some countries exceeded 

their pre-pandemic levels, while others still recorded a significant recovery gap. 

 

Combining the depth of decline, the Recovery Index and the average growth rate 

made it possible to distinguish three trajectories: stable or moderate recovery, rapid 

recovery following a deeper shock, and persistent decline. The key methodological 

conclusion is that the speed of recovery and the degree of restoration of the baseline 

are not the same. A country may grow very rapidly after a crisis and still remain 

below its 2019 level. 

 

From a practical perspective, the typology can support benchmarking of national 

maritime passenger mobility systems and provide a starting point for deeper analysis 

of the causes of persistent differences. In transport policy, resilience should be 

assessed not only through the lens of short-term rebound, but also through the ability 

to maintain accessibility and restore transport functions over a longer horizon. 

 

The value of the study lies in applying a uniform and transparent comparative 

framework to EU Member States and moving from a simple description of changes 

to an empirical typology of recovery paths. From a managerial and policy 

perspective, the proposed framework offers a simple tool for monitoring recovery 

patterns and benchmarking national maritime passenger mobility systems without 

reducing resilience assessment to a single performance indicator.  

 

Future research should explain the determinants of membership in particular 

trajectories, especially the roles of traffic structure, insularity, tourism, modal 

competition, public policy and changes on the operator side. 
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