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Abstract. Rail Baltica is a key sustainable transport project in the Baltic region. Its success depends on how effectively 
regional stations function and how well they are integrated into their surroundings. This study analyzes planning pri-
orities for Rail Baltica regional stations based on survey results from both passengers and experts.
Researchers sought to identify essential features of regional stations through two separate surveys. The surveys covered 
four interrelated groups of station elements: core station building features, access and parking infrastructure, additional 
comfort elements, and digital and service-related solutions. The passenger survey indicated that comfort, accessibil-
ity, public transport integration, and safety are essential criteria. Passengers emphasized the need for public transport 
stops located close to stations, security measures, and easy-to-use payment options. In contrast, experts focused on 
long-term sustainability, opportunities for area development, different transport options, and reducing environmental 
impact. This included safe pedestrian crossings and digital information systems.
The analysis highlighted both shared and differing priorities between passengers and experts, revealing potential plan-
ning conflicts and areas where compromise may be necessary. For instance, both groups agreed that public transport 
integration is a top priority. However, they differed in their views on digital solutions and certain infrastructure fea-
tures, such as pedestrian overpasses and mobile applications. Importantly, the study does not treat lower-ranked items 
as unimportant. Instead, it proposes a priority framework to guide the phased development of regional stations, largely 
determined by plot size and the spatial arrangement of objects within the site. This strategy allows essential passenger-
focused solutions to be implemented first, while other important features can be added over time as resources become 
available.
The findings can inform the planning of Rail Baltica regional stations. The goal is to help balance user needs with the 
principles of sustainable and flexible infrastructure development.
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1. Introduction

As vehicle flows continue to grow across both urban 
and rural areas, the resulting pressure on daily liv-
ing conditions and the natural environment intensifies 
(Nieuwenhuijsen, 2020; Strien & Grêt-Regamey, 2025). 
In this context, a shift toward long-term mobility solu-
tions becomes essential in the design of contemporary 
urban frameworks. In Lithuania, most residents prefer 
traveling by private car rather than using buses or trains, 
largely because they perceive personal automobiles as a 
more convenient option (Eurostat, 2025). Meanwhile, 
northern European cities such as Copenhagen, Berlin, 
and Stockholm demonstrate how integrated and multi-
modal networks – offering coordinated services across 
buses, rail, cycling, and other modes  – can contribute 

to reducing traffic congestion and encouraging a modal 
shift away from private automobiles (Cats et  al., 2020; 
Eurostat, 2025). Similarly, the Rail Baltica project aims 
to replicate these benefits by developing modern, multi-
modal regional stations designed to integrate high‑speed 
rail with local buses, cycling infrastructure, and urban 
transport networks  – positioning the Baltic region to 
adopt the same congestion‑reducing and connectivi-
ty‑enhancing principles seen in leading Northern Euro-
pean cities (RB Rail AS, 2025).

Overall, planning contemporary transit hubs requires 
smart integration of trains, buses, and individual travel 
modes. In the Baltic region, Rail Baltica stands out with its 
local stops functioning as central intermodal nodes. Travel 
behavior is strongly influenced by these locations, shaping 
both convenience and long-term environmental impact.

http://creativecommons.org/licenses/by/4.0/
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This article examines findings from surveys conduct-
ed among passengers and transport and urban planning 
experts to identify the most important planning ele-
ments for regional rail stations. Comparative analysis 
reveals the priorities of different stakeholder groups and 
provides a foundation for phased station development 
solutions that account for limited economic resources 
and principles of sustainable infrastructure.

As transport flows increase and the need to reduce 
environmental impacts grows, well-designed multimodal 
hubs are becoming increasingly important—not only for 
promoting public transport use but also for enhancing 
the passenger experience. However, in the context of Rail 
Baltica, regional station planning faces challenges related 
to balancing diverse stakeholder needs with limited de-
velopment resources. In this context, the study adopts 
a human-centered planning perspective, evaluating sta-
tion design not only in terms of technical performance 
but also in relation to everyday user experience and per-
ceived comfort.

Research problem. Regional stations planned within 
the Rail Baltica project are evolving into key multimodal 
hubs, yet there is insufficient assessment of how differ-
ent planning solutions address passengers’ real needs and 
everyday convenience. Although infrastructure planning 
increasingly relies on technical and expert evaluations, 
passenger perceptions of safety, accessibility, comfort, 
and service availability are not always systematically ana-
lyzed or compared with expert assessments. This creates 
a risk that stations may be technically functional yet fail 
to attract passengers, particularly under phased develop-
ment and constrained budgets.

Research objective. The aim of this research is 
to assess and compare the results of passenger and 
expert surveys to identify the planning elements of 
Rail Baltica regional stations that most contribute to 
passenger comfort, safety, and service availability, and 
to provide a basis for phased development solutions 
focused on user needs.

2. Rail Baltica regional stations in Lithuania

With a strong focus on integration, Rail Baltica repre-
sents a key transport infrastructure project in the Baltic 
region. Designed to connect Estonia, Latvia, and Lithu-
ania directly to European rail framework, it is based 
on the 1435 mm track gauge. Unlike current lines that 
operate on broader 1520  mm gauge, this shift enables 
smoother cross-border movement. Existing networks 
face limitations due to outdated measurements, which 
slow both freight and travel (Grigonis et al., 2025). As 
construction progresses, improved accessibility between 
cities is expected to emerge over time. Transit efficiency 
may increase alongside improved environmental perfor-
mance as trains replace less sustainable options. Over-
time, the outcome might influence mobility patterns 
across northern Europe.

Lithuania hosts three international rail hubs with-
in the Rail Baltica initiative: Vilnius, Kaunas, and 
Panevėžys. High-speed cross-border passenger services 
will operate through these nodes (see Figure  1). Serv-
ing broader accessibility needs, regional stations support 
mobility across surrounding districts. Their presence fa-
cilitates the integration of the new route into everyday 
commutes. Along the corridor from Kaunas to the Latvi-
an border, seven such regional stations are planned, serv-
ing smaller urban centers and rural populations alike.

Figure 1. Planned Rail Baltica regional railway stations and 
stops (source: Ministry of Transport and Communications of 

the Republic of Lithuania, 2023)

According to the Rail Baltica design guidelines, rail-
way stations are classified into four types, ranging from 
international stations to small regional stations. This 
study focuses on type II and type III regional stations 
and stops, which are oriented toward daily passenger 
flows and typically serve a limited number of passen-
gers. Within this corridor, this covers the Vaškai stop 
serves passengers near the border. Moving northward, 
Joniškėlis handles both cargo and travelers by rail. Fur-
ther along the route, smaller stops such as Ramygala and 
Pasraučiai serve local needs. Southward, Ručiūnai func-
tions for passengers. In addition, plans include upgrad-
ing the infrastructure in Jonava to support both freight 
and passenger mobility. All these stations are located 
along the Rail Baltica section connecting Kaunas with 
the Lithuanian-Latvian border (Ministry of Transport 
and Communications of the Republic of Lithuania, 
2024). 

With limited financial resources, planners approach 
each Rail Baltica stop differently, depending on its role 
across regions. These stops are intended to integrate bus-
es, bicycles, pedestrian routes, cars, and traveler needs in 
one place. As not all locations require full range of fea-
tures at once, updates can be implemented slowly. Actual 
usage will shape what gets built later. Later development 
depends on local demand.

In this context, assessing passenger comfort and com-
paring it with expert evaluations becomes particularly 
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important. Analysis of passenger and expert surveys 
helps identify which station features are most critical 
for everyday use and provides a foundation for rational, 
user-focused, and sustainable planning solutions for Rail 
Baltica regional stations.

3. Expert and passenger survey methodology

To determine which elements of Rail Baltica regional 
stations are most important for everyday users, two 
complementary surveys targeting experts and passen-
gers were conducted. Both surveys were designed using 
the same structure, enabling meaningful comparison, 
though the quantification of responses differed slightly 
between the two groups. This approach ensures that pro-
fessional recommendations are considered alongside the 
actual preferences of station users.

Before preparing the questionnaires, a literature re-
view was conducted and experts were consulted to iden-
tify the key aspects of regional stations. This process 
resulted in the identification of four main categories of 
station elements (International Union of Railways [UIC], 
2017; Brons et al., 2009; Hale & Miller, 2012; Otsuka & 
Reeve, 2024; Gehl, 2010):

	– Primary station elements – including public toilets, 
waiting areas or shelters, ticket machines, informa-
tion screens, vending machines, information cent-
ers, and pedestrian overpasses or tunnels. These 
elements were selected for their direct impact on 
passenger experience and station functionality.

	– Access and parking facilities – such as car parking, 
bicycle racks or storage, electric vehicle charging 
stations, accessibility features for people with dis-
abilities, safe and well-lit pedestrian and bicycle 
paths, and nearby public transport stops. This cat-
egory emphasizes seamless integration of different 
transport modes and convenience for passengers 
arriving by car, bicycle, or bus.

	– Additional comfort elements  – including seat-
ing, green areas, lighting, surveillance and safety 
systems, device charging stations, drinking water 
points, and smoking areas. These features are in-
tended to enhance comfort, safety, and overall sat-
isfaction while waiting at or passing through the 
station.

	– Digital and service features  – such as free Wi-Fi, 
ATMs, contactless payment options, parcel termi-
nals, and mobile applications providing train sched-
ules and ticketing services. These elements reflect 
contemporary expectations for connectivity and 
convenience.

Each category and element was clearly described in the 
questionnaires to ensure respondents understood their pur-
pose and function. Experts and passengers were asked to 
evaluate each element in the context of everyday station use, 
highlighting those that contribute to safer, faster, and more 
comfortable travel. Additionally, experts were provided with 

an open-ended question to suggest any other features that 
could improve passenger experience but were not explicitly 
included in the structured assessment.

Experts were selected based on their experience, 
education, and professional responsibilities, with at least 
5–10 years of relevant experience and a Master’s degree 
or higher. They represented Lithuanian Railways, the 
Ministry of Transport and Communications, Tyréns 
Lietuva, including Swedish experts.

In the survey, experts were asked to rank elements 
within each category from most to least important us-
ing a scale from 1 to n, where n is the number of ele-
ments in the category. The consistency of expert judg-
ments was first calculated separately for each of the four 
criteria categories, following the principles of Kendall’s 
rank-based methods (Abdi, 2007). The statistical sig-
nificance of Kendall’s coefficient of concordance was 
tested using the χ² criterion at a significance level of 
0.05, consistent with recommended procedures for as-
sessing concordance and trend effects (McLeod, 2005). 
Across all categories, the calculated χ² values exceeded 
the corresponding critical values, indicating that expert 
opinions were statistically consistent and suitable for 
further analysis. Agreement among experts was as-
sessed separately for each of the four criteria catego-
ries, all of which demonstrated statistically significant 
consistency of expert judgments.

After confirming the agreement among expert evalu-
ations, the significance weights of individual station ele-
ments were calculated using a rank normalization pro-
cedure based on Kendall’s method. The resulting weight 
values reflect the relative importance of each element 
from the expert perspective and provide a basis for their 
comparative assessment. 

It should be noted that due to the chosen evaluation 
scale – where higher numerical values represent greater 
importance – the most significant elements are charac-
terized by lower normalized weight values. For clarity 
and interpretability, the final rankings of station ele-
ments were therefore determined based on the ascending 
order of the calculated weights.

To better capture user-oriented priorities, a passenger 
survey was conducted alongside the expert assessment. 
The passenger questionnaire was structured to mirror 
the expert survey in terms of categories and evaluated 
elements, ensuring methodological consistency and en-
abling subsequent comparison. The survey targeted 
individuals who use or potentially plan to use railway 
transport and was administered online via the apklausa.lt 
platform.

In addition to evaluating station elements, the ques-
tionnaire collected anonymous socio-demographic in-
formation, including age group, employment status, an-
ticipated frequency of using regional Rail Baltica servic-
es, and the primary mode of access to regional stations. 
This information was used to describe the sample and to 
assess the representativeness of respondents.
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Passengers were asked to evaluate the same elements 
as experts by assigning scores that reflected their per-
ceived importance. Unlike the expert survey, which relied 
on ordinal ranking, passenger responses were processed 
by calculating the percentage distribution of ratings as-
signed to each element within a given category. Based 
on these distributions, average scores and corresponding 
ranks were derived for each element, allowing passenger 
priorities to be expressed in a comparable ranked format.

The reliability of the collected data was evaluated by 
calculating the statistical margin of error (ε) at a 95% 
confidence level. This step was undertaken to assess how 
accurately the survey results reflect the characteristics of 
the target population and to justify their suitability for 
further analysis.

The margin of error was calculated using a standard 
statistical formula that accounts for population size, 
sample size, and probability distribution, following es-
tablished survey sampling methodology (Lohr, 2021):

2 21.96 – 1.96 ,
( –1)

N p q n p q
n N

× × × × × ×
ε = 	  (1)

where: N is the population size. According to Lithu-
anian statistics data, the population of Lithuania at the 
beginning of 2025 was approximately 2,890,664 residents 
(State Data Agency, 2026); n is the sample size, corre-
sponding to the number of respondents who completed 
the passenger survey (n = 117); 1.96 is the z-value associ-
ated with a 95% confidence level in the standard normal 
distribution; p is the estimated probability that a given 
characteristic occurs within the population. A conserva-
tive value of p = 0.5 was adopted, representing the worst-
case scenario and ensuring a cautious reliability estimate; 
q is the complementary probability (q = 1 − p = 0.5); ε is 
the resulting margin of error.

Based on these parameters, the calculated margin of 
error for the passenger survey was ε = 0.09, indicating that 
the survey results may deviate from the true population 
values by no more than 9 percentage points. Although 
this margin of error exceeds the commonly preferred ±5% 
threshold used in large-scale population surveys, it is con-
sidered acceptable for the objectives of this study. 

The analysis focuses on identifying dominant tenden-
cies and general patterns in passenger preferences rather 
than producing precise population-level estimates. Given 
the large size of the national population and the relative-
ly limited proportion of railway transport users within it, 
a sample of 117 respondents provides a sufficient basis 
for exploratory analysis and comparative assessment.

Consequently, the passenger survey results are con-
sidered reliable for exploratory analysis and for compara-
tive evaluation alongside expert-based assessments. The 
calculated margin of error supports the use of the col-
lected data to examine passenger expectations regarding 
comfort, accessibility, and functionality of regional Rail 
Baltica stations.

Although experts and passengers applied slightly 
different scoring approaches, the identical structure of 
categories and elements allows for a consistent compari-
son of priorities at the level of functional station com-
ponents rather than individual design solutions. This 
methodological framework enables the identification 
of areas where passenger expectations align with or di-
verge from expert evaluations, providing a robust basis 
for user-centered and professionally informed planning 
of regional Rail Baltica stations.

4. Survey results and comparative analysis 

This section compares the ranking results obtained from 
the expert survey and the passenger survey. Although 
the two groups often prioritize different elements, these 
differences are generally moderate rather than contradic-
tory. The comparison highlights how passengers tend to 
focus on immediate comfort and usability, while experts 
emphasize long-term safety, accessibility, and system-
level functionality (see Table 1).

Table 1. Comparison of expert and passenger survey results 
for regional station elements

Category/Element Expert 
Rank

Passenger 
Rank

1. Station Building Category
Pedestrian overpass/tunnel across 
railway 1 4

Public toilets 3 1
Waiting area/shelter 3 3
Information screens showing train 
schedule 4 2

Ticket machine 5 5
Information center 6 6
Coffee and food vending machines 7 7
2. Parking and Access Category
Public transport stop near the station 1 1
Spacious and convenient car parking 2 4
Bicycle stands/storage 4 5
Accessibility features for people with 
disabilities (e.g., lift access, automatic 
doors, Braille signage)

4 2

Safe, well-lit pedestrian/cyclist path 
from station to PT stop or parking 5 3

Electric vehicle charging points 6 6
3. Additional Comfort Category
Lighting (for safety and comfort) 1 2
Video surveillance/security call points/
defibrillator 2 1

Benches/seating around the station 3 4
Landscaping/green areas 4 6
Phone charging points/USB stations 5 5
Drinking water stations 6 3
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Category/Element Expert 
Rank

Passenger 
Rank

Smoking zone/pavilion 7 7
4. Digital and Service Category
Information app/mobile service 
integration 1 3

Free Wi-Fi at the station 2 2
Contactless payment options (card/
phone) 3 1

Parcel terminal (e.g., LP Express, 
Omniva, DPD) 4 5

ATM 5 4

4.1. Station Building Category

Experts ranked pedestrian overpass/underpass as the 
most important element, reflecting their emphasis on 
long-term safety and the elimination of at-grade cross-
ings. Passengers, by contrast, placed this element in 
fourth position, likely because many existing Lithuani-
an stations still rely on level crossings (e.g., Klaipėda), 
which may reduce everyday awareness of the safety ben-
efits associated with grade-separated solutions.

It should be emphasized that the lower passenger 
ranking does not imply that such infrastructure is unnec-
essary. Rather, its inclusion in the survey serves to identify 
latent safety needs that may not be fully recognized by 
users, yet remain critical from a planning and regulatory 
perspective. The results therefore indicate that pedestrian 
overpasses or underpasses constitute a non-negotiable 
safety requirement, for which lower user prioritization 
should not be interpreted as justification for cost reduc-
tion or omission in state-funded infrastructure projects.

Passengers assigned the highest priority to elements 
supporting basic comfort and waiting conditions, such 
as public toilets, timetable information screens, and 
sheltered waiting areas. While experts also acknowledge 
the importance of these features, their evaluations place 
greater emphasis on structural, operational, and safety-
related components that ensure long-term functionality 
and compliance, even if these aspects are less visible or 
less immediately valued by users.

4.2. Parking and Access Category

This category shows the strongest alignment between ex-
pert and passenger opinions. Both groups ranked a pub-
lic transport stop next to the station as the top priority, 
demonstrating a shared understanding of the importance 
of multimodal connectivity.

Differences emerge in secondary priorities. Experts 
emphasize accessibility features for people with disabili-
ties, reflecting regulatory and universal design considera-
tions. Passengers, by contrast, assign higher importance 
to safe, well-lit pedestrian and cycling paths, as they di-
rectly affect their daily mobility and perceived safety.

4.3. Additional Comfort Category

Both groups agree that safety-related features are essen-
tial, although they emphasize different aspects. Experts 
ranked lighting as the most important comfort-related 
element, as it contributes to both safety and usabil-
ity. Passengers, however, prioritized video surveillance, 
emergency call systems, and defibrillators – features that 
enhance perceived personal security.

These differences are complementary rather than 
conflicting: lighting helps prevent incidents, while sur-
veillance and emergency systems support response and 
reassurance.

4.4. Digital and Service Category

This category shows the most pronounced divergence. 
Experts ranked the station’s integration with a digital 
information application as the top priority, reflecting a 
systems-level view of digital mobility services. Passen-
gers, however, placed this element third.

Passengers ranked contactless payment options as the 
most important digital feature. This likely reflects expec-
tations of purchasing tickets on-site rather than through 
an app, making simple and fast payment methods more 
relevant to their travel experience.

The observed differences between expert and passen-
ger rankings can be explained by the distinct roles and 
perspectives of the two groups. Experts tend to prioritize 
long-term infrastructure performance, safety, universal 
accessibility, and integration into wider transport and 
territorial systems. In contrast, passengers focus more 
strongly on immediate comfort, clarity of information, 
convenience, and personal safety experienced during 
their journey. These perspectives should not be viewed 
as contradictory; instead, they represent different layers 
of station functionality. When considered together, the 
combined insights provide a more holistic understand-
ing of regional station requirements, supporting plan-
ning solutions that balance professional standards with 
user-centered needs.

5. Discussion: implications for human-centered 
and spatially integrated planning of regional 
stations

This study examined planning priorities for Rail Baltica 
regional stations by comparing expert assessments with 
passenger evaluations of station comfort and amenities. 
The results confirm that, while experts and passengers 
often assign different levels of importance to individual 
station elements, their priorities are largely complemen-
tary rather than conflicting.

Experts consistently emphasized elements related to 
long-term safety, accessibility, and system performance, 
such as grade-separated pedestrian crossings, integrated 
station layouts, and digital system compatibility. These 

End of Table 1
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emphases closely mirror earlier findings that highlight 
safety, accessibility, and system coherence as funda-
mental components of effective station planning (UIC, 
2017; Hale & Miller, 2012). These priorities reflect 
professional responsibility for regulatory compliance, 
operational reliability, and future-proof infrastructure. 
Passengers, on the other hand, placed greater emphasis 
on elements that directly shape everyday station use, 
including public toilets, clear timetable information, 
sheltered waiting areas, and perceived personal safety. 
This user‑centred focus aligns with passenger experi-
ence studies emphasizing comfort, clarity, and spatial 
quality in station environments (Brons et  al., 2009; 
Gehl, 2010). These findings highlight the importance 
of addressing immediate user needs to ensure station 
attractiveness and usability.

The comparative analysis demonstrates that passen-
ger rankings should not be interpreted as a rejection of 
structurally critical or safety-related elements. Rather, 
they reflect differences in awareness and daily experi-
ence. For example, passengers may assign lower impor-
tance to grade-separated crossings due to familiarity with 
existing at-grade solutions, whereas experts identify such 
elements as essential for long-term safety and risk miti-
gation. Such expert–user divergence is consistent with 
research showing gaps between lay perceptions and pro-
fessional assessments in station and transport facility de-
sign (Otsuka & Reeve, 2024). This discrepancy reinforces 
the role of professional planning judgment, particularly 
in preventing cost-driven omissions of safety-critical in-
frastructure. It also indicates that certain safety-related 
spatial solutions should be treated as mandatory compo-
nents of station territory planning, independent of short-
term user perceptions.

From a planning perspective, the results support a 
priority-based and phased development approach for 
regional stations. Elements that strongly influence pas-
senger comfort and usability should be implemented at 
early stages in order to ensure a positive user experience 
and encourage rail use. This aligns with prior research 
arguing that user‑visible improvements play a key role 
in encouraging public transport adoption (Brons et al., 
2009; Gehl, 2010). At the same time, expert-identified 
infrastructure and safety components must be incorpo-
rated from the outset, even when their benefits are less 
immediately visible to users. Consistent with UIC (2017) 
and Hale & Miller (2012), these elements form the back-
bone of safe and future‑proof station environments.

Importantly, the prioritization presented in this study 
should be understood as a sequencing mechanism rather 
than a justification for exclusion. Lower-ranked elements 
remain relevant within the overall station concept and 
can be introduced in later development phases as finan-
cial and operational conditions allow. The combined 
expert and passenger perspectives therefore effectively 
constrain opportunities for cost reduction at the expense 
of essential amenities or safety requirements.

In conclusions, integrating passenger comfort con-
siderations with expert-led infrastructure planning ena-
bles a balanced definition of planning priorities for re-
gional Rail Baltica stations. Such an approach supports 
the development of stations that are functional, safe, 
and accessible, while also responding to user expecta-
tions. This balance corresponds to the integrated plan-
ning perspectives recommended in previous research on 
station spatial design and multimodal hubs (UIC, 2017; 
Gehl, 2010). This alignment is critical for ensuring that 
regional stations operate not only as transport nodes but 
also as user-oriented public spaces within the broader 
Rail Baltica network.

Building on the identified priority structure, future 
research will focus on developing a micro-scale spatial 
framework for regional Rail Baltica station territories. 
This framework will examine the allocation and interac-
tion of station zones in relation to dominant origin–des-
tination patterns.

6. Conclusions and recommendations

The comparative analysis of expert and passenger evalu-
ations reveals that both groups share several core pri-
orities for Rail Baltica regional stations, particularly the 
need for strong public transport integration, essential 
comfort elements, and a safe station environment. Dif-
ferences in emphasis reflect the distinct roles of each 
group: passengers focus on immediate usability and per-
sonal comfort, while experts prioritize long‑term safety, 
accessibility, and system-level integration. These perspec-
tives are complementary and together provide a balanced 
foundation for planning regional stations that are both 
user‑friendly and future‑proof.

Based on the findings, several recommendations can 
be formulated. First, early development phases should 
prioritize elements that directly influence everyday user 
experience, such as public toilets, sheltered waiting ar-
eas, clear timetable information, and safe pedestrian ac-
cess. Second, safety‑critical infrastructure—particularly 
grade‑separated crossings and adequate lighting—should 
be implemented regardless of lower passenger ranking, 
as these features are essential for long‑term operational 
safety. Third, multimodal connectivity must be strength-
ened by ensuring that public transport stops are located 
close to stations and that pedestrian and cycling routes are 
safe and well‑lit. Fourth, digital solutions such as mobile 
information services and contactless payments should be 
integrated early to support efficient and modern station 
operations. Finally, a phased development approach is 
recommended, allowing secondary comfort and service 
features to be added as demand and resources evolve.
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