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Abstract: Incorporating users’ experiences in transport hub (re)development has become paramount,
especially in the case of (high-speed) railway stations located in central urban locations. Designing
“quality” according to users’ perspectives requires that we rethink about the dimensions to be
prioritized, but also consider the variegated perspectives of users. Drawing on data from a survey of
452 users of the Amsterdam Central station area in the Netherlands, the relative importance of three
value perspectives (node, place, and experience) on place quality were assessed through exploratory
factor analysis. Seven quality factors were identified. Furthermore, relationships between socio-
demographic characteristics and quality perceptions were simultaneously analyzed using a path
analysis. The outcome showed that age and gender play a key role in explaining different quality
perceptions. Senior citizens attach a higher importance to basic needs and safety and advanced
services, while women also find wayfinding important. Moreover, education and visiting purpose
influence other aspects of place quality perception, such as shopping or transfer. These findings
provide a better understanding of place quality considerations in railway station areas in general and
can serve as guidelines for the improvement of Amsterdam Central station, in particular.

Keywords: place quality; user perspective; exploratory factor analysis; path analysis; railway
station area

1. Introduction

Transforming station areas from “a node where people pass-through” to “a place
where people can gather, work, play, and live” has become common sense [1]. As the
connecting element between the station and its urban surroundings, public space in the
station area needs to balance the node value and place values [2], to encourage people
to walk and to consider public transport [3], as well as be enjoyable and comfortable [4].
This trend makes the quality of public space around stations a key point to tackle [5]. A
growing number of studies state that the perceptions of users need to be prioritized [4,6,7].
Meanwhile, empirical studies show that place quality that fulfills users” expectation is
seldom achieved, due to the complexity of user interaction with mobility infrastructures,
amenities, and urban spaces [8]. Especially with the introduction of High-Speed Rail (HSR)
services, the number of user groups increases, and their expectations for quality show
an obvious diversity. Thus, it is especially important to understand users” experience in
railway station areas in a comprehensive way [8,9].

It is also worth noting that recent publications on station areas predominantly frame
user needs in terms of transit users’ needs, namely, to improve onboard experience [10], to
optimize transfer services [11,12], or to better integrate with other transport modes [13].
Therefore, they neglect the roles of shopping and leisure amenities in and around station
areas [4,14] for non-transit users. Some articles that have defined “good”, “integrated”, or
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“efficient” station areas provide insights into attributes that could be used to describe place
quality [15,16], but only few studies directly examine the place quality of station areas [17].
“Hard to define, to reproduce, and to measure” [18], researchers and practitioners have
acknowledged the challenge of investigating place quality in the context of transport
hubs [19]. They have also pointed out that the examination of dimensions and indicators is
an aid to grasp the immense complexity of the concept of quality [20].

Thus, this paper aims to contribute to two research gaps. First, to enrich the investi-
gation of different user groups. Whether we recognize them as pedestrians, passers-by,
passengers, customers, city dwellers, or neighborhood residents, they have all become the
target groups of nowadays high-quality station areas [13,21]. This paper adopts the term
“users” to include these varied target groups. Our second aim is to introduce and examine
place attributes in order to rebalance scholarship currently dominated by a transport lens
on quality. The main research questions are “How can the place quality of station areas be
characterized from the perspective of users?” and “How is the perception of quality fea-
tures related to the users’ socio-demographic characteristics?” To address these questions,
a survey was designed to relate quality dimensions of station areas, namely, wayfinding,
transfer, safety, comfort, shopping, land use, and aesthetics, to users’ perception and their
socio-demographic characteristics. Exploratory factor analysis and path analysis were
applied to the dataset.

For investigating place quality from the users’ perspective, Amsterdam Central station
(the Netherlands) was selected as the study case. The station, situated on the edge of the
historic center, functions as the key transportation hub of the city, accommodating about
213,000 people a day [22], and serving multiple transport modes, including international
rail lines, national rail lines, tram lines, metro lines, bus lines, ferry services, and HSR
services. Although the HSR impact on Dutch station areas is considered as limited [23,24],
Amsterdam Central station is still representative of HSR stations in Europe, namely the type
that combines HSR services within conventional stations [25,26]. The station area has been
undergoing major reconstruction and renovation works in the past two decades, including
the station building, underground passages, metro and bus stations, and the surrounding
public space. The public area within a 1 km radius around the station, including streets
and squares, was defined in this study (Figure 1). Amsterdam Central station was chosen
because quality improvement (including public space and amenities) of the whole station
area was one of the main aims throughout its entire development process [26], making this
case highly relevant to the study.

Figure 1. Study area defined as the public area within a 1 km radius around the station, including
Stationsplein (main square), Waterplein (the water-side public space), and the free entrance passages
under the railway platforms connecting the squares on both sides of the station (ticket-free indoor
passage with commercial functions).
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2. Place Quality in Station Areas and Its Dimensions

This paper conceptualizes station areas as a hybrid between transit hub, central
business district, and gateway to city life, highlighting seven dimensions of place quality
that frame transit services, business and commercial activity, and the image value of
station areas [27]. Building on Bertolini’s node-place model, station areas exhibit both
characteristics of a traffic node (emphasizing the transit services) and of urban place
(emphasizing the economic development of surrounding urban space). While the original
model equated the place value with economic activity, namely, the number of employees,
commercial establishments, and office buildings, subsequent research has applied and
extended this model, refining the functions of “urban place”, and highlighting users’
experiences of social life [28,29]. Groenendijk et al. [21] extended the node-place model
with a third dimension: the experience lens that provides improvements of users” comfort.
Next to the functional factor of making the transfer easier and reducing the waiting time,
Hernandez and Monzon [15] identify the users’ psychological perspective for an urban
gateway experience—that is, to make the stay more comfortable. Zemp et al. [30] described
station areas as having five generic functions which can be sorted into three perspectives:
function as a traffic node that provides transit services (connecting catchment area and rail
network, supporting intermodal transfer between modes), providing a place for business
and social activities (facilitating commercial use, providing public space), and a gateway
experience (shaping the place identity). Below, we apply these three perspectives to review
the literature and identify the main dimensions/variables that structure the empirical part.

2.1. Place Quality in the Context of Transit Services: Wayfinding and Transfer

The concept of quality in relation to transportation hubs has been studied extensively
from the transit services lens (frequency, ticket price, capacity, speed, information provision,
and reliability) [31-33]. When it comes to place quality, the most important dimensions
are associated with two types of physical environment that support transfer and wayfind-
ing [34]. Primary physical environment attributes are those features that contribute to the
walking experience [35], such as outdoor space layout [36,37], accessibility [38], surround-
ing traffic conditions [39], and crowding [40]. The attributes related to transfer include
transport modes, distance/time, and facilities that support the transfer, such as ticket
machines, bike parking, and the presence of kiss and ride facilities [41-44]. These two
dimensions are usually studied together. For example, Abreu e Silva and Bazrafshan’s
study [32] demonstrated that satisfaction with transport interchanges was significantly
influenced by the signage system (transfer) and streetscape (wayfinding). Table 1 shows
how the place quality indicators for wayfinding and transfer from the literature review
were summarized in the study.

Table 1. Wayfinding and transfer indicators measured in survey.

Dimension Definition Indicators

Entrances and exits of the station building

The spatial configuration of the Visual connection
Wayfinding station area and walking Pedestrian experience
experience. Traffic conditions (vehicles)

Crowdedness/ liveliness (pedestrians)

Multiple modes
Transfer distance
Ticket machine
Kiss and ride
Elevators and escalators

How smooth and easy a user
could switch between modes,
including options, distance, and
amenities.

Transfer

2.2. Place Quality in the Context of Places for Business Activities: Land Use Diversity and Shopping

Station areas are central locations for office, culture, and commerce development,
taking advantage of the high degree of connectivity provided by the presence of the
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transport hub. As such, station areas usually perform the role of a central business district
within the urban structure. Land use diversity and the quality of shopping experience are
the two dominant dimensions of place quality that have been identified in the literature in
relation to this function (Table 2) [19,45]. In addition to the mix of public functions, housing
and jobs were particularly emphasized in Table 2 since the unique character created by
the presence of different pedestrians (singles/families, white/blue collar workers, tourists,
etc.) can be tangibly perceived by station users [46].

Table 2. Land use and shopping indicators measured in survey.

Dimension Definition Indicators

Attractiveness of shops
Diversity of shops
The possibilities and Number of shops
attractiveness of shopping Extended open hours
Distance between shops
Advertisements

Shopping

Different housing types
Land use Land use diversity A mix of public functions (e.g., retail, education,
institutional, sports, and recreation)
Diversity of jobs

From a land use perspective (macro), the density of inhabitants, the density of jobs
and amount of retail /residential /commercial /recreational land use, and amount of open
space have become common indicators [47-50], representing urban characteristics and
development capacity in station areas [51]. Abdul Rahman [52] highlighted that businesses
and commercial activities are the strongest functions that contribute to the liveliness of
streets. By means of a questionnaire in Tokyo’s large railway terminals, Li, Yamamoto, and
Morikawa [53] verified the importance of different types of shops at station areas producing
different atmospheres. From a micro, user-oriented perspective, successful retail at station
areas is often associated with the number, attractiveness, and diversity of shops [54-57].

2.3. Place Quality and Gateway Experience: Aesthetics, Comfort, and Safety

Last, as gateways to city centers, the atmosphere, image, and design of public spaces
around stations have been involved in the discussions of “quality at station areas” for
enhancing the sense of place and gathering people [56-59] (Table 3). Public space at-
tached to stations has been studied mostly from a design perspective [60]. Hernandez and
Monzon [15] defined the experience of using a station as the internal and external design
characteristics. Studying Chinese station areas, Wang [61] emphasized the permeability,
and legibility of the surrounding square as important factors for public life. Dai, Jia, and
Lv [62] further detailed the aesthetic factors of station squares as spatial scale, plants
configuration, landscape, atmosphere, and environment. Cascetta and Carteni [7] found a
correlation between the passengers’ willingness to walk and perceptions of aesthetic quality
at the station, such as building construction and architectural quality. Duckworth-Smith
and Babb [63] utilized the presence of public spaces, features that contribute to distinctive
character, and landmarks that contribute to legibility to analyze the public realm quality.

For some difficult-to-understand, intangible concepts (for respondents), these studies
have also made efforts to qualitatively interpret them [21,53]. For example, by consulting
an expert panel, Ewing and Handy [64] further defined urban design qualities such as “im-
ageability, enclosure, human scale, transparency and complexity” as measurable indicators:
outdoor dining, noise level, proportion street wall/sky, pieces of street furniture, opening
time, and pieces of public art.
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Table 3. Comfort, aesthetics, and safety indicators measured in survey.

Dimension Definition Indicators

Phone charging station
Wi-Fi
Outdoor space to sit and linger
Accessibility facilities

Kids play zone
The presence, numbers, and maintenance of Noise level
Comfort amenities, used by people spending longer time Air quality

in the station area. Trash bin
Food and drinks
Toilet facilities
Lockers
Shelter from wind, rain, and cold
Temperature and ventilation

Quality of station squares
Landmarks and architecture
Streetscape (facade continuity, human scale design, etc.)
Public art
Quality of furnishing and decoration

Architectural design, landmarks, and other

Aesthetics landscape features perceived by users

Well-maintained amenities
Good lighting
Priority for pedestrians over cars
No dead-ends
Help in an emergency (existence of police and staff)
Presence of other people

The environmental supervision, such as lighting,
Safety presence of police and staffs, as well as
maintenance of spaces

In addition to listing the above influencing factors, researchers identify safety as an
overarching dimension of quality, followed by the other advanced qualities [31,60,65-67].
A survey conducted by Iseki and Taylor [68] has also expressed a similar view. They
concluded that the most important determinant of user satisfaction was associated with
safety. When failing to meet the basic needs, a station area cannot fulfill any additional
quality desiderates, because people will avoid the area in principle. Specific attributes
related to safety [69] are listed below (Table 3).

Another insight is that the complexity of user perception has been acknowledged.
Quality itself connotes a somewhat subjective evaluation of a person, object, or situa-
tion [70]. It follows that place quality is multifaceted and ambiguous with diverging
meanings for different groups of users and stakeholders with different agendas [53,71,72].
Akiyama [73] analyzed the composition of railway users in the Keihanshin metropoli-
tan area and identified the differences in travel behavior by age groups. Cascetta and
Carteni [7] conducted a quantitative analysis to investigate the hedonic value and con-
cluded that female travelers paid more attention to the aesthetics quality of station building
than male travelers. Hernandez et al. [74] designed a survey to understand the emotional
responses of different types of users on various aspects of an interchange, for example,
perception of safety and pleasantness. Although some studies partly discussed the effects
of socio-demographic (e.g., age and gender) and trip characteristics (e.g., travel distance,
time of transfer) on some aspects of place quality, the exploration is still inadequate, since
many dimensions of place quality have not attracted as much attention as the transit quality,
particularly from a social/experiential perspective [75].

2.4. Research Questions

Drawing on these insights, the article adopts an exploratory approach to address two
research questions: (1) How do station area users perceive place quality with respect to
seven dimensions: wayfinding, transfer, safety, comfort, land use, aesthetics, and shopping?
(Figure 2) (2) How do different groups of users in terms of socio-demographic and visit
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characteristics (refer to visiting purpose and frequency) perceive quality features at station
areas? To study the place quality of the station areas, the following conceptual model was
developed, covering the major quality dimensions of station areas discussed above.

Social-Demographic & Visit Characteristics

v v v
Node Place Experience
Transit Service Business Activity Gateway Experience
reeee T = '— ——————————————————
: Wayfinding || Land-use | Aesthetics
A e N
L__  Tansfer 1 Shopping 11 __ Comlort
-7 1
I Safety I
h—— e ——— ——

Overall Quality Perception

Figure 2. Conceptual model.

3. Methodology

This study aimed to analyze the main dimensions explaining users” perception of
place quality at a station area and to further investigate the relations between dimensions
and users’ characteristics by way of a quantitative survey. Using the Amsterdam Central
station area as a case study, first, exploratory factor analysis (EFA) was applied to reveal the
underlying structure of 48 indictors from seven proposed dimensions. Then, relationships
between socio-demographics and the verified seven quality factors were simultaneously
investigated by estimating a path model in AMOS 20 software program. Path analysis was
valuable to the current investigation because it allowed us to measure the multidimensional
construct and simultaneously examine the complexities of a series of relationships [76-79].
Last, the study employed I-S Analysis to identify the attributes to be prioritized for quality
improvements in the case of Amsterdam Central Station.

3.1. Survey Design

The survey consisted of three parts: (1) screening questions that aimed to exclude
non-target respondents who are not familiar with the studied area, based on their visiting
purpose and frequency; (2) users’ perceived importance of seven dimensions of place
quality and the level of satisfaction with the same indicators within Amsterdam Central
station area; each dimension ended with an open question, “are there any other elements not
listed above that you consider important?”, to collect the potential missing indicators; and
(3) the socio-demographic characteristics. Respondents’ perception of quality regarding the
seven dimensions and the indicators in each dimension were measured with a 3-point scale
(1—unimportant, 2—neutral, 3—important). The level of satisfaction with the place quality
was measured as well with a 3-point Likert scale (1—dissatisfied, 2—neutral, 3—satisfied).
Before distributing the survey, a pilot survey of 14 students and scholars with experience in
the field was conducted. The number of questions and questionnaire style was improved
based on this phase. Further explanations were added to terms that respondents may not
be familiar with. For example, “eyes on the streets” was explained as “the presence of
other people that keep you feel safe and secure”, and “visual connection” was explained
as “imagine a boulevard leading to a station that guides you to easily see the existence
of station”.

3.2. Data Collection

At the time of conducting this survey (spring of 2021), public transport use was
sharply restricted by the Dutch authorities to combat COVID-19. Therefore, the survey



Urban Sci. 2021, 5, 80

7 of 17

was conducted online through a citizen panel of the municipality of Amsterdam. For
the sample, 10 postcode zones within walking distance to the station were selected. To
avoid the impact of the COVID-19 epidemic, only users who are still using the station
area during the epidemic and who claim to know the study area well because they either
work or live in the area were included in the study. Surveys were conducted in Dutch. In
total, 521 questionnaires were retrieved, from which 452 were considered valid responses.
Within the sample of station area users, “transfer” (53.3%) and “living in the station area”
(39.4%) were the main visiting purposes (Table 4). A higher proportion of respondents
having a medium income (1751-4000 EUR /month, 46.2%) made up the sample, while the
proportions of low-income (less than EUR 1750) and high-income users (more than EUR
4001) were evenly distributed (/225%). Just over half of respondents were male (53.3%).
In terms of age, the sample was relatively old, with the majority of survey participants
(57.3%) between 36 and 65 years old, followed by 33.6% above age 66. Although a second
round of questionnaires targeting users under 35 was launched, users under 35 years old
comprised a smaller proportion (9.1%) of the sample. This is due to the characteristics of
the citizen panel, which is biased toward older residents. This fact should be considered in
subsequent interpretations of the findings.

Table 4. Socio-demographic and visiting characteristics.

Characteristics Sample Size %
Valid response 452 100
Visiting purpose
Living at the station area 178 39.4%
Working at the station area 33 7.3%
Transfer 241 53.3%
Visiting frequency
At least once per day 32 7.1%
At least once per week 150 33.4%
At least once per month 203 44.9%
At least once per year 67 14.8%
Gender
Female 211 46.7%
Male 241 53.3%
Ethnicity
Non-western foreigners 26 5.8%
Western foreigners 70 15.5%
Natives 356 78.8%
Age (median age: 57 years old)
Youth: Under 35 41 9.1%
Adult: 36-65 259 57.3%
Senior: Above 66 152 33.6%
Income per month
Low (Under 1750) 129 28.5%
Medium (1751-4000) 209 46.2%
High (Above 4001) 114 25.2%
Education
Low (Elementary, VMBO 1) 11 2.4%
Medium (HAVO 2, VWO 3) 67 14.8%
High (MBO %, HBO %, WO ©) 374 82.8%
Household composition
Single 204 45.1%
Adults with child(ren) 170 37.6%
Adults without child(ren) 78 17.3%

Note: ! Middle-level applied education (“voorbereidend middelbaar beroepsonderwijs: VMBO”); 2 higher
general continued education (“hoger algemeen voortgezet onderwijs: HAVO”); 3 preparatory scholarly education
(“voorbereidend wetenschappelijk onderwijs: VWO”); 4 vocational education (“middelbaar beroepsonderwijs:
MBO”); 5 vocational education (“hogerberoeponderwijs: HBO”); ® higher education (“wetenschappelijk onderwijs:
WO, universiteit, gepromoveerd).
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4. Results and Interpretation
4.1. Exploratory Factor Analysis

To detect whether underlying structures match with the seven dimensions studied,
EFA was applied on the perceived importance data of 48 indictors. Factor extraction was
carried out using a factor interpretability criterion, so variables with factor loadings lower
than 0.4 were eliminated [80]. Eventually, 39 indictors were clustered. The data structure is
consistent and explained more than 50% of the variance with a KMO value greater than
0.5 [80]. In total, EFA generated seven factors (Table 5). The “wayfinding”, “transfer”, and
“shopping” dimensions remained constant. The “comfort” dimension was extracted into
two groups. Part of comfort indicators combined with the “safety” dimension, named
“basic needs”, focusing on the presence and conditions of facility attributes/safety qualities
that allow users to stay, the rest of the comfort indictors were named “advanced services”
to describe the qualities that support non-commuting purposes, such as entertainment and
social activities. The Cronbach’s alpha scores were acceptable [81].

Table 5. EFA results.

Dimension Factors Code Indicators Factor Loading Cronbach’s Alpha
(Total variance explained: 51.153%; KMO: 0.781; Bartlett’s Test of Sphericity: Approx. Chi-Square: 5827.957, df: 1128)
Wil Visual connection 0.692
W2 Traffic conditions (vehicles) 0.560
Wayfinding ~ Wayfinding W3 Crowdedness/ liveliness (pedestrians) 0.560 0.621
W4 Distance between modes 0.573
W5 Priority for pedestrians over cars 0.465
T1 Transfer options 0.588
T2 Kiss and ride 0.490
Transfer Transfer T3 Transfer time 0.481 0.568
T4 Ticket machine 0.419
T5 Bike facilities 0.416
S1 Diversity of shops 0.858
S2 Attractiveness of shops 0.843
. . S3 Number of stores 0.841
Shopping Shopping 0.868
S4 Extended opening hours 0.808
S5 Distance between stores 0.681
S6 Ads 0.449
D1 Public arts 0.588
dArt an'd D2 Quality of furnishings and decoration 0.531 0.551
ecoration
D3 Air quality and noise level 0.493
Aesthetics
L1 Quality of station squares 0.821
L2 Streetscape 0.805
L3 Architecture and landmarks 0.747
Land use
and L4 Different housing types 0.552 0.790
architecture L5 Diversity of jobs 0.601
Land use

A mix of public functions (e.g., retail,
L6 education, institutional, sports, 0.604
and recreation)
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Table 5. Cont.
Dimension Factors Code Indicators Factor Loading Cronbach’s Alpha

Al Wi-Fi 0.623

Adva.nced A2 Phone charging station 0.619 0.626
services A3 Lockers 0.562
Comfort A4 Outdoor space to sit and linger 0.500
Bl Good lighting 0.718
B2 Well-maintained amenities 0.528
B3 Shelter from wind, rain and cold 0.518
B4 Trash bin 0.515
Basic needs B5 Existence of other people 0.490

and safety B6 No dead-ends 0.466 0.649
Saety By Help in an emergsgcs}i ;fe;)(istence of police 0416
B8 Elevators and escalators 0.392
B9 Toilet facilities 0.384
B10 Food and drinks 0.320

Through EFA, seven factors that refined the original conceptual framework were
extracted (Figure 3), providing a more precise way of interpreting users’ perceptions of

important factors for place quality.

Socio - demographic & visit characteristics

v v v

Node Place Experience
Transit service Business Activity Gateway Experience

et B T T T
!_ Wayfinding | | Land-use & | Basic needs |
SETEEEEE L _aceane |y sy
L Tk ) mEISESEEES e
| seorens |1 Mt ]

|_ A& decoration |

Overall Quality Perception
Figure 3. Revised conceptual model.

4.2. Path Analysis

To simultaneously assess the relationships between the seven place quality factors and
users’ socio-demographic and visit characteristics, a path analysis model was applied. First,
corresponding to the number of quality factors extracted from EFA, seven endogenous
variables were entered in the model, namely, wayfinding, transfer, shopping, basic needs
and safety, advanced services, land use and architecture, and art and decoration. Since
socio-demographic and visit characteristics were measured by categorical variables, all
eight of them were recoded into dummy variables. Then, all socio-demographics as
exogenous variables and links between all socio-demographic variables and the seven
place quality factors were added. The links between the seven endogenous variables were
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not created, as it is not the intention of this study to use importance of one dimension to
explain the importance of another place dimension. The maximum likelihood method was
used to estimate the models. To reduce the number of links in the model and to avoid
overfitting the model, the links that were not found to be significant (at the 0.05 significance
level) in the path model were subsequently removed until a model was estimated with only
significant relationships. In the final model, one of the factors (land use and architecture)
was removed, as it was not significantly related to any of the exogenous variables. While
we tested for correlations between the error terms of the seven endogenous variables, none
of them were significant. Eventually, the model was evaluated by using multiple fit indices
(Table 6), including the goodness of fit index (GFI), adjusted goodness of fit index (AGFI),
incremental fit index (IFI), Akaike information criterion (AIC), and root mean square error
of approximation (RMSEA). All indices reached the recommended values [82], implying
suitable quality of the overall model. The final model with significant variables and the
standardized coefficients of the path are presented in Figure 4.

Table 6. Model fitting.

CMIN df CMIN/df RMSEA GFI AGFI IFI IC
130.629 52 2.512 0.058 0.957 0.936 0.913 182.629

&)
>

-0.10

Purpose-working ~0.11 Shopping
0.12
0.01
Age-youth 015 Transfer
\
-0.1 ¢ 0.05
Age-adult L Basic needs & safety

-0.11

Female Wayfinding

0.07

Purpose-living Advanced services

0.03

=)
=3
a

Education-high Art & decoration

Figure 4. Structure of the model.

4.3. Model Results

Table 7 presents the results of the path model, which explain the significant impact
of socio-demographic characteristics on quality perceptions. The results demonstrate that
gender, age, education, and visit purpose have significant effects on six of the factors,
except land use and architecture, implying that the perceived importance of place quality
varies among individuals. The current study did not show any significant effects of income,
ethnicity, household composition and visit frequency on quality perception.

The results show that women attributed higher perceived importance to wayfinding,
basic needs, safety, and advanced services compared to men. Among these four factors,
wayfinding showed the largest path coefficient (0.372), followed by advanced services
(0.310). This result is consistent with former research. Women, in general, tend to seek more
diverse services and functions than men [83]. Ng and Acker [84] interpreted this special
attention as connected to the multiple purposes of women’s use of transportation—that is,
in addition to commuting, women make more non-work-related trips for domestic tasks
such as care duties or errands. Thus, women are likely to benefit from the presence of
advanced services. In terms of wayfinding, studies found that women often show lower
spatial navigation performance than men [85]. In addition, different transport behaviors
between genders may help to explain why a stronger correlation between women and
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their perceived importance of wayfinding exists. According to Irschik and Kail [86],
women tend to conduct more trips per day than men, spending more time on navigation;
correspondingly, they may find it more important. One result that seems to contradict
common sense is that women attribute less importance to art and decoration. One possible
explanation might be that in an overwhelming site such as a station area, women tend to
focus on functional aspects, such as wayfinding, basic needs, etc. This finding points to
possible further investigation.

Table 7. Results of path analysis (only significant results included).

Wayfinding Transfer Shopping %i‘;:it;d Basicsljfe:tc}l’s and Dj;r;:;rtlic(lm
Intercept —0.124 0.032 —0.011 0.133 0.071 0.091

Estimates S.E. Estimates S.E. Estimates S.E. Estimates S.E. Estimates S.E. Estimates S.E.

Female 0.372 *** 0.092 0.310 *** 0.092 0.222* —0.278 ** 0.093
Age—young 0.433 ** 0.162 —0.500 ** 0.172 —0.522 ** 0.174
Age—adult —0.233* 0.100 —0.223 * 0.101

Education—high level —0.339 ** 0.129 0.265* 0.131

Purpose—living —0.251 ** 0.094
Purpose—working —0.438 * 0.180 —0.392 * 0.178

Note: S.E., standard errors. All estimates are unstandardized. * p < 0.1, significant at the 10% level. ** p < 0.05, significant at the 5% level.
*** p < 0.01, significant at the 1% level.

Significant differences between age groups were identified for three factors, namely,
shopping, basic needs, and advanced services. A general pattern was discovered: with age,
users attach more importance to “safety” and “comfort” qualities. Some previous studies
reached a similar conclusion that with age-induced visual and cognitive impairments, users
require more help in terms of using traffic nodes in a comfortable and safe way [87,88].
Young users attributed higher importance to shopping. One previous study showed that
age has a statistically significant association with shopping responsibility—that is, younger
respondents are more likely to share shopping responsibility [89].

Users working in the station area showed the lowest perceived importance of shop-
ping, transfer, and advanced services. This is an intuitive result since they have a definite
purpose of visiting [90,91], and their extra needs might be fulfilled by the office buildings
located close by the station areas rather than station area itself.

As we can see from the coefficients, users with high education give less importance
to wayfinding. This probably relates to the fact that people with a higher education
usually frequently use their bike in Amsterdam [92], which requires less experience with
wayfinding due to lower speeds and the possibility of adjusting routes. Meanwhile, users
with high education consider aesthetics more important compared with other sub-groups.
This can be explained by the fact that higher educated people more often associate place
aesthetics with the quality of their experience of that place [93].

Finally, though we expected quality perception to differ according to ethnicity, house-
hold composition, and, especially, visit frequency, these characteristics did not show any
significant links, which means that all seven factors were important irrespective of the
ethnicity, household composition, and frequency of visit. We speculate this may be related
to the dominance of local residents in the survey which precluded a more nuanced consid-
eration of the diversity of non-local visitors. Furthermore, the travel restrictions during the
COVID-19 pandemic influenced the frequency of visits to the station and the way people
related to the space. This encourages possible further study applying more extensive and
detailed socio-demographic data.

To sum up, the path analysis allowed us to better interpret different quality perceptions
among varied types of users, and consequently, to prioritize various target groups to
improve the overall perceived place quality of station areas. Some general principles about
place quality should be considered in station areas. After fulfilling the needs of all types
of users, extra focus on basic needs and safety and advanced services would improve
the experiences of seniors and female users, while wayfinding is especially important for
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female users. When considering shopping quality, the opinions of youth, nearby residents,
and commuters should be taken into consideration. In terms of advanced services, women,
seniors, and nearby residents can benefit more from more non-travel-oriented services,
given that these groups attached more importance to these aspects in their use of station
areas. These results are potentially practical since they can indicate possible actions for
planners and municipal administrators to improve the place quality to station areas, and to
enhance users’ experience.

5. I-S Analysis

After forming a general impression of place quality, I-S Analysis was conducted,
utilizing both the perceived importance and the satisfaction data in the survey, to provide
more location tailored recommendations for the Amsterdam Central station area. Since it
has been undergoing renovation, specific actions and attention can be prioritized based on
their relative urgency of improvement [34,94]. Figure 5 shows in quadrant 1 elements of
place quality that require “continued emphasis”. Items that constitute potential “areas of
improvement” are shown in quadrant 2. Quadrant 3 shows elements of place quality that
“exceed expectations” in the eyes of users. Finally, quadrant 4 shows “lower priority” items.

Mean Importance™

Quadrant 3: Exceeded expectations Quadjant 1: Continued emphasis
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Figure 5. I-S analysis of the place quality. Note: The reference of importance and satisfaction in
Figure 5 was the mean of “3 = important/satisfied” given by respondents to the survey.

The I-S analysis demonstrated that in general, Amsterdam Central station area satisfies
users’ expectations of place quality. Among the 39 selected indicators, 17 of them landed in
quadrant 1, “continued emphasis”. Specifically, out of the seven factors we summarized in
Section 4, basic needs and safety (B1-5, 8, and 10), transfer (11,3, 4, and 5), and wayfinding
(W1, 4, and 5) were perceived as well performing in the context of Amsterdam Central
station area and should continue to be monitored to keep satisfaction high.

Quadrant 2 presents the attributes that users found important but were less satisfied
with. Help in an emergency (B7), toilet facilities (B9), and quality of station square (L1)
are located in this quadrant. Observations regarding basic needs and safety can also be
found in respondent’s comments in open-structured questions. For example, “As a woman,
I get an unsafe feeling when coming alone by train late at night, and there is no staff still
working in the station building and nearby shops”. The complaints about basic facilities
and the station square could be related to ongoing renovations that have been frustrating
users’ experience with the station area for decades. Quotes from respondents include:
“There have been major renovations around the station for years now. The signage around
these activities is not always clearly indicated”, “There are parts of the elevator entrances
that get very slippery when it rains, so there is a great risk of falling for seniors”, “In any
case, public toilets in Amsterdam are quite few and never clearly visible. Especially now
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during the renovation, you notice that it is difficult to find toilet facilities during a walk.
And there are often long lines at the sanitary facilities, this should be improved”. Although
it should be noted that this conclusion may be caused by the respondents’ bias towards
the elderly, Amsterdam Central could still profit from improving these aspects such as
increasing the number of signs and toilets and improving the accessibility facilities on
station square.

In quadrant 3, “exceeded expectation”, four out of six indicators of shopping, with
two exceptions are located: extended open hours (S4) and advertising (56), considered as
lower priority. This indicates that users” attitudes towards shopping are complicated. On
the one hand, people enjoy the convenience of having diverse shops nearby the station. On
the other hand, they do not expect the existence of shops and advertising to affect their
transfer quality. Quotes from respondents included: “There are a lot of branches of large
retail chains and little supply of small independent companies”, “I am looking forward to
a diversity of products and being able to choose healthy alternatives. But the bottom line
is that the shopping experience should not dominate or supplant the travel experience”.
Thus, the station area could profit from shops only by cautiously selecting the types of
shops, and strictly controlling the overall number of shops as well as advertising.

Last, quadrant 4 shows a lower priority of quality indicators which were considered
as less urgent to improve at Amsterdam Central station area, mainly including advanced
services (Al-4), and land use and architecture (L4-6). The results of low importance could
be due to the high proportion of local participation (78.8%), fundamentally underestimating
the importance of non-commuting related facilities and land use diversity. As tourists
represent a high percentage of the users in Amsterdam Central station, their perceptions
about these elements of place quality merit future investigation.

Combined with the conclusions of the path analysis, this study provides specific
strategies that may improve user satisfaction at the Amsterdam Central station.

e  The usage of Amsterdam Central station square seems the most urgent aspect to
concentrate on, including help in emergency and accessibility facilities for seniors.
The dissatisfaction is related to the ongoing renovations. Although the negative effects
of the construction site on users are expected to disappear in the future due to the
completion of the project, temporary routes with gender- and age-friendly facilities
should be still considered to optimize the current usage of the square.

e The second priority goes to help in an emergency, especially in the case of female
users. For example, during the nighttime, lighting and the presence of police/rail
staff are crucial. Increasing police and introducing CCTV in specific areas, despite
the controversy, are still worthy of discussion. In addition, although increasing the
diversity of land use in the area is not considered important by users, it also acts as a
crucial aspect of creating women-friendly environments.

e  As for shops, although shopping activities are important to some users, the youth,
nearby residents, and commuters, the actual responses to shopping services by the
majority were not positive. Thus, improving the diversity /open hours/accessibility
of shopping, which is expected by developers and local government, might require
a reduction in other features of place quality such as transfer efficiency, which will
negatively impact users’ quality perceptions. The policy implication of this conclusion
is that investments in shopping services must be selective, after satisfying the standard
needs of food and drink options.

6. Conclusions

Using a case study of Amsterdam Central station, this study established a framework
that defines place quality at station areas from users’ perspective, confirming the previous
theoretical and conceptual assumptions based on the literature mainly studied from a
homogenous (passengers) point of view, and adding the perceptions of a more heteroge-
neous set of participants. Seven quality factors were identified as closely associated with
place quality at station areas, namely, wayfinding (the spatial configuration that influences
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walking), transfer (services and the presence of amenities that relate to transfer), shopping,
basic needs and safety, advanced services (non-commuting related services like Wi-Fi),
land use and architecture, and art and decoration.

This study also examined how the perceived importance of quality factors changes
with socio-demographic and visit characteristics using a path model. The results showed
that the remaining six factors (except for land use and architecture) have significant correla-
tions with certain users’ characteristics, notably age and gender. Female and seniors are, in
general, more attentive to place quality attributes. From a policy perspective, this reminds
us to introduce more female and senior perspectives and participation into policymaking
and planning to achieve gender- and age-friendly station areas that welcome and allow
diverse groups of users to enjoy urban life. Finally, some specific policy recommendations
were made for the administrator and operators of Amsterdam Central station area. To
further develop the quality framework, it is advisable for future research to investigate
station areas in other countries (for example, China), as users’ attitudes and behaviors
change with social norms and physical contexts.
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