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HSR passengers: inventorying customer preferences, identifying pas-
senger profiles, measuring and improving the level of satisfaction with 
HSR services based on passengers' feedback (Güner et al., 2024), ex-
ploring determinants of travel behaviour related to HSR by hinting at 
demographic and travel characteristic differences in attitudes (Harvey 
et al., 2014, p. 75), estimating the value of travel time savings,

economic and social impacts: analysing spatial impacts of HSR exten-
sions in terms of efficiency and equity (Monzón et al., 2013, pp. 24-
28), the contribution of HSR services to tourism or population growth, 
effects of the HSR infrastructure on social cohesion, promoting region-
al development e.g. spatial integration (Pařil & Viturka, 2020),

environmental impacts (e.g. carbon emissions, ecosystems): studies 
quantifying the environmental burdens of HSR (loss of landscape 
structural connectivity) (Martín et al., 2021), the environmental bal-
ance of HSR projects by means of a Life Cycle Assessment (encom-
passing the construction, operation, and maintenance of the infra-
structure coupled with vehicle manufacture, operation, maintenance, 
and disposal) (Kortazar et al., 2021, p. 3),

launching HSR projects, grounding the foundation of a HSR net-
work and its expansion: estimating the number of users of HSR, 
forecasting demand or the planned expansion of HSR based on the 
catchment area of stations (Naranjo Gómez et al., 2020, p. 3), suggest-
ing a framework to determine the optimal timing to invest in HSR, eval-
uating HSR projects based on a cost-benefit analysis (De Rus, 2011), 
collecting main concerns of HSR projects regarding their impact on 
mobility, the environment, the economy, and urban centres (Albalate 
& Bel, 2012, pp. 343-346), analysing scenarios for an improved Euro-
pean HSR network being part of the trans-European transport network 
(Grolle et al., 2024), applying HSR as an instrument for promoting eco-
nomic integration, decision-making process related to HSR in-
vestments (Hermelin & Gustafsson, 2021),

transport market with main focus on the interaction between avia-
tion and HSR: scrutinising the modal substitution from air (short-haul 
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flights) to HSR (Avogadro et al., 2021; Reiter et al., 2022), assessing 
the environmental impact of the same shift, air-HSR competition from 
the viewpoint of air pollution (incl. GHG) (D’Alfonso et al., 2016, pp. 
264-265), intramodal and intermodal price competition (Abrate et al., 
2016), studying intermodal airline-HSR cooperation based on its stra-
tegic formation and its effects on both consumer surplus and social 
welfare (Avenali et al., 2018), providing arguments for sustainable 
aircraft instead of HSR, evaluating the position of HSR compared to 
further competitive alternative travel modes (e.g. individual four-
wheelers amongst light vehicles) (Borsati & Albalate, 2020), in-
vestigating the opportunity represented by electric carsharing in the 
electro-mobility chain at HSR stations, implications of market inter-
ventions on the supply side of HSR (e.g. making use of differentiation 
and targeting new consumer segments, the impact of additional alter-
native service providers on the same route) (Brenna, 2024), estimating 
elasticities of HSR demand,

long-distance international rail: comparing passengers’ requirements 
between night trains and aeroplanes (Kantelaar et al., 2022), projecting 
future scenarios for sustainable long-distance travel, the worthwhile-
ness of travel time in long-distance trips, influencing factors of me-
dium- and long-distance travel by rail compared to car (Limtanakool 
et al., 2006, pp. 397-401),

sustainable youth tourism: exploring the holiday behaviour and moti-
vations, clustering young people based on their attitudes towards sus-
tainable coastal and marine tourism (Forleo & Bredice, 2025).
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Visegrád Group (V4)

be assumed. The ability to skip questions was ensured by applying the “no 
answer, I do not know” (NA) option. The free
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179 records. Passau is a stop of DB ICE, DB IC, and ÖBB Nig
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∑ ௏௔௥௜௔௕௟௘(௜)೔∈ℋ ௡(ℋ) ℌ is the set of variables responded, and n(ℌ) is the cardinality 
of the set ℌ.
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in[n∙p,n∙(1 p)]≥10 is met and the null hypothesis of the  ݌ :0ܪ௒ − ௑݌ = ̅݌̅݌0 = ௡೉∙௣೉+௡ೊ∙௣ೊ௡೉+௡ೊܼ = ௣ೊ−௣೉√௣∙̅௤̅∙( 1೙೉+ 1೙ೊ) → ܰ(0,1)

ard error (following Student’s t
(Kovács, 2014, p. 6)

ܶ = ∑ (೙೔=1 ௫೔−௫̅)3௦3 ∙ ௡(௡−1)∙(௡−2) √ 6∙௡∙(௡−1)(௡−2)∙(௡+1)∙(௡+3)⁄

ܼ = ௬̅−௫̅√ೞ೉2೙೉+ೞೊ2೙ೊ
→ ܰ(0,1)

ݕ̂
ݕ̂ = 0ߚ̂)ߔ + ∑ ௜ߚ̂ ∙ ௜௠௜=1ݔ ) = ߔ ்ߚ̂) ∙ (ݔ = 1√2గ ∫ ݁−೥22 ∞−ఉ̂೅∙௫ݖ݀
ν=n

χ2 = ∑ (௬ೕ−௬̂ೕ)2௬̂ೕ∙(1−௬̂ೕ)௡௝=1
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(ݔ)݌ ݐ݅݃݋݈ = ݈݊ [ ௣(௫)1−௣(௫)] = (ݏ݀݀݋)݈݊ = ்ߚ̂ ∙ (ݔ)݌ݔ = exp(ఉ̂T∙௫)1+exp(ఉ̂T∙௫)

߯ு௅2 = ∑ (ை1ೖ−ா1ೖ)2ா1ೖ∙(1−ಶ1ೖಿೖ )௚௞=1

number of degrees of freedom is ν=g

equalling 1 and k=0, 1, …, m

ܹ݈ܽ݀௞ = ఉ̂ೖ2௦ഁ̂ೖ2
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g null hypothesis cannot be rejected (β
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ÖBB achieved carbon neutrality due to 100% green electricity in use since 
2018. (DB, 2025b; ÖBB, 2025) For this reason, VCOs explain the selection 

aviation’s emissions contribution (in this study, see the emissions impact of 

wheelers), Güner et al. (2024, pp. 830, 836
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