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Perceived Satisfaction with Public Transport
Service in Nine European Cities

by Markus Fellesson and Margareta Friman

The present study provides a transnational comparison of the perceived service satisfaction with public
transport in eight European countries. Data was collected from 9,542 respondents in Stockholm,
Barcelona, Copenhagen, Geneva, Helsinki, Vienna, Berlin, Manchester, and Oslo. The respondents
rated their agreement with 17 attribute-related statements regarding local public transport services.
Using factor analysis, this study identifies the four satisfaction dimensions of system, comfort, staff,
and safety, which were present in most, but not all of the cities. These findings indicate that there
are differences in how public transport is perceived. This needs to be addressed in order to make
comparison meaningful. Different explanations for these diverse findings are discussed.

INTRODUCTION

What drives satisfaction with public transport? Although there are some exceptions (Friman,
Edvardsson & Girling 1998, Morfoulaki, Tyrinopoulos & Aifadopoulou 2007), this question has not
been extensively dealt with in transport research. Instead, research is dominated by choice modeling
and stated preference approaches (cf Henscher & Prioni 2002), if cognitive perspectives are taken
into account at all.

However, satisfaction is an important concept that deserves further interest. From consumer
research, satisfaction is known to be of great value in understanding customers’ perceptions and
evaluations (Oliver 1997), repeatedly showing itself to be an important indicator of future customer
behavior (Fornell 1992, Johnson & Gustafsson 2000). Customer satisfaction, therefore, highlights
and explains the link between what a company does (in terms of the products and services offered)
and how its customers react. For public transport, this link is a key concern.

In many countries, major investments are being made in public transport systems in order to
make them more competitive with other means of transport, most notably private cars. New services
are being developed and old ones are being improved. However, an increase in supply (qualitatively
or quantitatively) will not automatically lead to a corresponding increase in demand and satisfaction
(cf. Fujii & Kitamura 2003, Mackett & Edwards 1998). To make sure that investment really attracts
the existing and potential customers expected, knowledge of satisfaction should provide policymakers
and operational managers in the public transport system with valuable information. In particular,
satisfaction studies can provide decision makers with information about what customers consider
important, as well as information about how the existing public transport service is perceived
as performing in these dimensions. For example, previous studies in public transport (Friman,
Edvardsson & Girling 2001, Friman & Giérling 2001) have shown that employee behavior is an
important consideration for the traveler. Low satisfaction scores in this area indicate that investments
should be directed towards staff training and incentives related to employee behavior. Drawing such
managerial implications, however, requires a firm knowledge not only about satisfaction levels for
individual attributes, but also about overall dimensional structure of these attributes.

The dimensional structure of satisfaction measures is also important in performance-based
contracts (Henscher & Stanley 2003), which have become increasingly popular in the public
transport sector in line with the general trend toward market orientation in that sector (cf. Osborne &
Gaebler 1992). Customers’ subjective experiences are then used in tandem with objective measures
to monitor and evaluate suppliers’ performance. This requires a comprehensive, yet manageable set
of measures that covers all relevant areas of the customer experience. Understanding the cognitive
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structure of this experience is pivotal for developing and implementing such a comprehensive
measurement system.

To summarize, satisfaction is increasingly being put forward as key to the future development
of public transport, both in theory and in practice. In transport research, satisfaction is sometimes
touched upon from a policy perspective (cf. Hensher 2007). There is also a small but growing
number of empirical studies that illustrate the concept using data from public transport users (cf.
Friman, Edvardsson & Gérling 2001, Friman & Garling 2001), as well as from private car users (e.g.
Beirdo & Cabral 2007). There are also studies where satisfaction is used as an “effect” variable, e.g.
when improvements in the public transport system are to be evaluated (cf. Friman 2004, Mackett &
Edwards 1998, Wall & McDonald 2007). Attributes like reliability, frequency, comfort, information,
driver behavior, and cleanliness are shown to be key elements of public transport user satisfaction
(Bates et al. 2001, Beirao & Cabral 2007, Friman & Girling 2001, Hensher et al. 2003). These and
similar studies have made important contributions to our understanding of what public transport
satisfaction is, and what is actually satisfying. However, the concept itself is seldom systematically
analyzed. This is somewhat surprising considering the conceptual foundations of customer
satisfaction have been a topic of extensive debate in consumer research and its associated fields
for several years. In this paper, we argue that the increased use of customer satisfaction in public
transport warrants a similar discussion of the concept, taking into account insights from general
satisfaction research, as well as the specific conditions of the sector.

The objective of this study is to identify factors that travelers in nine different European cities
use to evaluate public transport. Furthermore, we compare and contrast these findings, both between
the surveyed cities and with previous research.

SATISFACTION AND SERVICE QUALITY DIMENSIONS

Previous customer satisfaction research has shown that satisfaction is a multidimensional construct
(Oliver 1997). Furthermore, particularly in service research, the idea of a generic structure of quality
factors composing the overall satisfaction response has received a great amount of attention. An
early example of this is Gronroos’ (1984, 2000) model of service quality as consisting of two broad
groups of service attributes - technical and functional - corresponding to what the customer receives
and how he/she receives it. In line with this tradition, several attempts have been made to specify
this broad dichotomy further, with the aim of finding more specific, yet still generic dimensions
of service quality. In an ambitious research program, Parasuraman, Zeithaml, and Berry (1985,
1994) and Zeithaml, Berry, and Parasuraman (1988) identified five such generic service dimensions:
reliability, assurance, tangibles, empathy, and responsiveness. These or similar dimensions
have been widely used in service research and practice (including in Parasuraman et al.’s own
SERVQUAL instrument). In a later review by Edvardsson (1996), more than 30 studies of customer
PSQ (perceived service quality) were examined. They showed that how the employees treat the
customers, the reliability of the service, simplicity (e.g. the clarity and availability of information),
and recovery when something goes wrong are all significant factors. The findings are well in line
with the model of Parasuraman et al. (1985), with the notable exception of tangibles, which are not
identified as a separate factor in the Edvardsson review.

Such generic dimensions have an inherent appeal, as they provide a stable framework for
students of customer satisfaction across a multitude of empirical settings. However, concerns have
been raised about their general applicability, as well as over their conceptual underpinnings (Buttle
1996, Cronin & Taylor 1992, Teas 1993). Some of the objections are that the dimensions identified
are not valid (or meaningful) in all service industries, that they are not exhaustive, and that they do
not take into account differences between various customer groups and cultures.

It could also be argued that the dimensions of Parasuraman et al. (1994) are adapted to service
situations dominated by personal interaction between customers and service employees. This could
make them difficult to apply to services like public transport, which are more reliant on technical
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systems and physical artifacts. In the aforementioned study by Friman (2001), for example, it was
shown that tangibles and system properties were prominent features of the service experience.

Without going into details regarding the critique against the generic models and the ensuing
debate, it makes sense to apply the idea of generic service quality dimensions with some care. Even
within the same industry, there might be considerable differences in how the service is perceived by
the customers, due to various ways of producing the actual service and due to customer differences.
Such differences do not reduce the value of satisfaction measurement, however. They could indicate
fundamental aspects of the service industry under study that should especially be attended to.

Furthermore, a dimensional structure that does emerge, despite differences being taken into
account, could reasonably be argued to capture the true generic nature of customer perceptions
of the industry. That is, by avoiding conceptual lock-ins to presumed global dimensions, natural
and contextually derived, but industry level, generic dimensions might be identified. Deriving
such underlying dimensions of the European public transport industry from a multitude of service
attributes is the aim of the present study, wherein we analyze the factorial structure of a number
of aspects commonly used in public transport market research (cf. the European Committee for
Standardization 2002).

METHOD

The sample used in this study was obtained from Benchmarking in European Service of Public
Transport (BEST 2006), where citizen satisfaction with public transport has been measured by
means of an annual survey conducted in several European cities from 2001. Our selected sample is
the survey conducted in nine cities in 2006, consisting of people between the ages of 16 and 96.

Procedure

The data was collected via telephone survey. The respondents were selected at random and telephoned
between 5 p m. and 9 p.m. They were informed about the purpose of the survey, which was to obtain
information about various aspects of citizen satisfaction with public transportation, and were then
asked to participate in a telephone interview. Those who declined to participate in the survey were
asked why they had chosen not to participate; the most common reason given was that they did not
use public transportation and thus did not want to participate. The respondents who did not answer
were called again up to six more times in order to obtain as high a level of participation as possible.
Data collection was terminated when the interviewers had reached and collected data from 1,000
respondents in each city

Data was collected by local survey institutes in each city. These local institutes were responsible
for translating the questionnaire into the local language. The questionnaire has also been back
translated (i.e. verified by a translation agency).

Questionnaire

The questions asked concerned the respondents’ opinions about public transport services. The
respondents stated whether they agreed or disagreed with different statements about public transport
attributes. Seventeen attributes were rated. All ratings used the following scale: (1) don’t agree at
all, (2) hardly agree,(3) neutral, (4) partially agree, and (5) fully agree. They also answered some
background questions.
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RESULTS

Sample description

The total sample of 9,542 obtained from all nine cities had a gender breakdown of 39% male and
59% female. The mean age was 49.4 years (SD = 17.6 years). Forty-five percent of the respondents
were working full time, 10% were working part time, 8% were students, 26% were retired, and 7%
were occupied with other things. Two thousand nine hundred and twenty-four respondents (32%)
reported that they were daily users, 2,447 (26%) respondents were weekly users, 1,817 (20%)
respondents were monthly users, and 1,818 respondents (20%) used public transport seldom or
never.

Factor Analysis

The 17 items of the survey were subjected to factor analysis, using SPSS 15, during which principal
component analysis (PCA) was used to obtain the initial solutions (varimax rotation) (Henson &
Roberts 2006). Separate analyses were conducted for each city with the aim of summarizing the
information contained in the original attributes (variables) into smaller sets of composite dimensions.
In this study, the eigenvalue > 1.0 rule (Kaiser 1960) was used to determine the numbers of factors
to retain. Items with high loadings on several factors were deleted, as were items with very low
communalities (<.40, Hair et al. 1998). To assess the internal reliability of the factor identified, a
Cronbach’s coefficient alpha was calculated.

Table 1 presents the full factor matrix for each city.

In Stockholm, the PCA yielded three factors with eigenvalues > 1.0, which jointly accounted
for 56.3% of the overall variance. The eigenvalues of those factors were 5.5, 1.5, and 1.2. All factors
have a reliability (Cronbach’s alpha) greater than 0.68.

In Barcelona, principal component analysis yielded three factors with eigenvalues > 1.0, which
jointly accounted for 61.2% of the overall variance. The eigenvalues of those factors were 5.8, 1.5,
and 1.2. All factors have a reliability greater than 0.72.

In Copenhagen, principal component analysis yielded four factors with eigenvalues > 1.0,
which jointly accounted for 60.0% of the overall variance. The eigenvalues of those factors were
5.8, 1.5, and 1.2. All factors have a reliability greater than 0.67.

In Geneva, principal component analysis yielded four factors with eigenvalues > 1.0, which
jointly accounted for 56.2% of the overall variance. The eigenvalues of those factors were 5.8, 1.5,
and 1.2. All factors have a reliability greater than 0.65.

In Vienna, principal component analysis yielded four factors with eigenvalues > 1.0, which
jointly accounted for 60.1% of the overall variance. The eigenvalues of those factors were 5.8, 1.4,
1.3, and 1.1. All factors have a reliability greater than 0.58.

In Berlin, principal component analysis yielded four factors with eigenvalues > 1.0, which
jointly accounted for 59.4% of the overall variance. The eigenvalues of those factors were 5.5, 1.3,
1.2, and 1.1. All factors have a reliability greater than 0.66.

In Manchester, principal component analysis yielded four factors with eigenvalues > 1.0, which
jointly accounted for 64.2% of the overall variance. The eigenvalues of those factors were 5.5, 1.3,
1.2, and 1.1. All factors have a reliability greater than 0.71.

In Oslo, principal component analysis yielded four factors with eigenvalues > 1.0, which jointly
accounted for 61.0% of the overall variance. The eigenvalues of those factors were 5.5, 1.3, 1.2, and
1.1. All factors have a reliability greater than 0.71.

In Helsinki, principal component analysis yielded four factors with eigenvalues > 1.0, which
jointly accounted for 54.3% of the overall variance. The eigenvalues of those factors were 5.1, 1.4,
1.1, and 1.0. All factors have a reliability greater than 0.61.

96



SI0JOBJ [BIQAS UO STUIPLO] YSIY JO SANI[BUNTUTIOD MO] JAYIIS SUIARY 0} dNP P[P = -
AIRAIRJ = J ‘PerS = g MoJwo)) = D ‘WASAS = g (A19Jeg = Vv 10108, :0JON

Perceived Satisfaction with Public Transport

0c ¢9° LI" oI - - - - - 9" LOT II° | 0 8 6T - - - SR
61" 69" 100 8¢ | o' 18 OI' LI'| LO® 2L ¢€0O IT - - - L9 60~ I€ uea[d
- - - - 91" 8L LI" €I 60" 89 ol" LI’ - - - G €00 oI UISpPON
9c <9 9T T - - - - ve 1L 9T L0 - - - 19" T el Hojwon
0 ¢¢ 600 99| €00 80" 61" L9 ve <@ S0 69| 06 0T 09| 8I I vy SIUOpIooE SGjel],
st 91 91° 68 | LI"  €I" €I V& 80" LI" 1" /8| SI' SI' ¥8 | LT I v Ajreusojur £HLmodg
8l oI 81" 68 | 91" €' 80 6L < ¢ 18| 100 91" €8 | 91" ¢€I' 8§ AJreuronxo A)moag
8. 1T 90 II'| 68 8" <SI' O 9. ¢ L0 1T | 68 91" LI’ - - - 101ABY9q JJelS
8, ¢ 80 II'| 88 60" €I' 1T | ¥8 €I LO° II'| 06" V¥I° ¢€I'| LS o6 ¢SC Jers 9[qeadpajmouy
- - - - - - - - - - - - LI GL 6l | L9 6T 60 Anpqeroy
8¢ LI" o6C O - - - - - - - - 8¢ 99 ¢€I'| 09 VO o8I UOHBULIOUTL SGJeL],
- - - - - - - - 9¢" 91" 1T 80 - - - - - - uoneuLIOyUl Suruue|d
- - - - - - - - - - - - - - - - - - SIOJSURI],

L sco 9 vy o T L Il € 600 9L SO | 90 9L SI'| 9T vl 90 sarmuredop Jo JoqunN

¢ v v9 LI'| o' €T €L 9 ¢ 6" 69 10| 00 G T 9¢ 29 LO awn Sunres
o¢ L0089 LI'| 80 81" 9L Il | 8" [I¢ € 80| 8 L9° OI'| S& v9 ¢I ouwn [9ABIL
Ic- 0 ¢9 ¢ | 60 IT- T9 <" o0l- 20 €9 LI’ - - - 9I- 99" ¢§I dojs sng

wisy|

a 0] d v a o) d v a o) d v a d v q d v

Buipeo| 1010e4 Buipeo| 1010e4 Buipeo| 4010e4 Buipeo| J010e4 Buipeo| 1010e4

uleg BUUBIA uabeyuado)d rUO|82IRY Woy3001s

$aN1D Aq PaynuIp] $1030e ] AqeL

97



$10J0BJ [BIOASS UO sTUIpeo] YSIY J0 SONI[BUNIIOd MO[ JOYIIo SUIABY 0} onp Pajo[op = -
Jeis = g ‘Keges = D CAIIqeIoy = g HI0Jwo)) = 10308 :9JON

€= v9 vl ST 10’ L9 €0" LT - - - - - - - - 81835
oy vS 80 91’ 44 L9 90- 1T ¥I’ 17 I 9T 81" wL SO 81 ues[)
ST oL SO 80° 0T 17A (XA V) B Ll 81T 60 [0-  ¢8 el 148 UWISpPON
¢l g9 8T 6l I L [4  A ¢l 91" 8T 61" 99 8T U Hojuoy)
90"  v&  OI s e 0T s v. LI 81" 60" 89 Iz 10~ 99’ SjuapIode dyjel],
8T 91" €O 6L 91 91" o1 68 90 1 LT" Z8% LO0" ST I 8 Aqreuroyur Ajmoog
1z o 90 8 €T 61 0 gL I 91" ol" LU €0" ST S 8L Areuranxd Aj1modg
85" 8¢ 80 LT 6L Sr ¥or 1T €% 0 ¢ 9T 06 - 148 or Jolaeyoq Jjels
¢l 91 9T 1T ¥8 91’ LO"  TI° 9% 81 I 60 68" LI 45 or Jyels o]qeaspa[mouy|
61" & 9o 10° - - - - I 6 TIL  vO - - - - Anqeroy
€9 ¥0 6T 60 - - - - - - - - - - - - uoneuLIofur Syjel],
- - - - €g’ 60 9¢ 9 - - - - - - - - uonewlIojul Suruue[d
T 9G° 6¢” o1 - - - - - - - - - - - - SI9Jsuel],
8¢ LOT gL cr 9T 61 L9° €0 SI 91" 6L L0 s 1T v 0 sarnyredop o roquinN
s 91 wL SO~ - - - - 60 8l 0L 60 80" 60 78 81 sw Sunrepm
s I1e 19 I S 1T v 800 YO 0 69 vT 90" 60 LL 80 ouIn [9ABI],

§c- 90" eV Iy s0- €0~ vy € sIt - S 6T - - - - dojs sng

wiaa|

a 0] d A4 a o) d \4 a 0] d 4 a 0] d 4

Buipeo| 401084 Buipeo] 10104 Buipeo| J010e4 Buipeo| 1010e4
uIs|aH 01SO 181S8ydueN AU

Perceived Satisfaction with Public Transport

(Panunuod) sIPI) Aq PAYHUIP] 10398 ] IqEL

98



Perceived Satisfaction with Public Transport

The analysis identified two dimensions appearing in all nine cities. These factors are called
Factors A and B. The items measuring these dimensions are not identical across the nine cities, but
are very similar. Factor A we interpreted as safety, because it consists of three items related to feeling
secure at stations and on board buses and trains. Items in Factor B primarily relate to reasonable
travel and waiting times, as well as satisfaction with the number of departures. In some cities, a
reliability item (PT runs mostly on schedule) and an item measuring accessibility to stops also
loaded highly on this factor. We thus identified this factor as a system factor.

Factor C appears in seven of the nine cities. It primarily reflects how comfortable it is to travel by
PT, how modern and clean the buses and trains are, as well as satisfaction with the number of seats.
Factor C was identified as a comfort factor. This factor was not identified in either Stockholm or
Barcelona. In Stockholm, measures relating to comfort were instead related to items measuring staff
behavior. Thus, this combined factor, Factor E, was identified as relating to delivery. In Barcelona,
these items loaded highly on all factors and were therefore dropped from the analysis.

Similarly, Factor D appears in eight of the nine cities. Measures of staff behavior (whether staff
are knowledgeable and behave correctly) loaded highly on Factor D and was thus identified as a
staff factor. In some cities, a reliability item (PT runs mostly on schedule) also loaded highly on this
factor. This may be due to departures or arrivals according to plan being dependent on the driver’s
driving behavior. As mentioned above, the exception is Stockholm, where Factor C (comfort) is
combined with Factor D (staff), thus constituting a new factor describing service delivery (Factor
E).

DISCUSSION

The overall pattern of factors shows clear signs of an industry generic structure consisting of four
basic quality dimensions, i.e. safety/security, system (with supply and reliability items), comfort,
and staff behavior. This clearly indicates that that there is, in fact, a uniform way of perceiving
public transport in major European cities. On a general level, the findings are also in line with
previous research into service quality. The system factor clearly relates to what the customer gets
(i.e. the technical service quality (Gronroos 1984, 2000)), while the other three dimensions relate to
various aspects of how the service is delivered (the functional quality to use Gronroos’ terms).

Stockholm and Barcelona show different patterns, however. In Barcelona, the comfort items
did not form a unique factor, but loaded fairly equally on the other three dimensions. The comfort
aspects are thus not cognitively separated from the other aspects of public transport in Barcelona.
Instead, comfort is integrated into the evaluation of other public transport attributes, setting this city
apart from the others in our study.

In Stockholm, the staff items formed a new factor together with the comfort items. This
indicates a somewhat different role regarding both comfort and staff in the public transport system
of the Swedish capital, compared to the other cities. These aspects of public transport contribute
toward the customer experience not as separate factors in themselves, nor as integrated parts of the
service system, but as features enabling the public transport service to be delivered in a pleasant
and convenient way (or perhaps the opposite). In relation to Gronroos’ (2000) conceptualization,
we see the formation of a unified functional quality factor that is clearer in Stockholm than in the
other cities.

There are also some interesting findings as regards to how the individual items load on the
factors. In comparison to models derived from other service sectors (cf. Berry, Parasuraman and
Zeithaml 1985, 1988), as well as previous studies of public transport satisfaction (Bates et al. 2001,
Edvardsson 1998, Friman et al. 2001, Hensher et al. 2003), the integration of supply and reliability
items into a single “system” factor is the most striking difference. This indicates that the quality of
the operational performance of the system and the quality of the system itself are not meaningfully
separated by the customers.
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In many studies of PT satisfaction, items regarding the information given to travellers are
grouped a priori as one generic dimension (BEST 2006, Edvardsson 1998, Friman & Gérling 2001).
However, in our analysis the information items did not form a unique factor, instead loading on the
system and the staff factors (where available). This might be a reflection of the fact that information
can be provided by both staff and (increasingly) technical solutions that are integrated into the
transport system (or at least perceived in that way). The latter kind of information is increasingly
replacing traditional means of mass communication with passengers, e.g. timetable booklets and
bulletin boards.

CONCLUSIONS

One conclusion that can be drawn from this study is that industry characteristics should be taken
into consideration when quality dimensions are discussed. Although the four general dimensions
of customer-perceived quality identified in the paper resemble the findings of studies conducted
in other service industries, they also express distinct circumstances relating to public transport. In
particular, they reflect the heavy reliance on technology and infrastructure that is inherent in public
transport operations.

A second conclusion is that there are differences within the industry, both in terms of how
individual items load on dimensions, as well as in the general dimensional structure. As indicated
previously, such differences might be due to variations in public transport service offerings or due
to external factors such as culture and tradition. However, further studies are required in order
to investigate this more thoroughly. Thus, one possible direction for future research would be to
exploratively identify different patterns (as in the present study) and then investigate the statistical
magnitude of the differences between them using confirmatory approaches such as structural
equation modelling (Joreskog & Sérbom 1993).

In the meantime, the possibility of encountering such differences should be taken into account
when standardized survey instruments are used in multiple public transport systems. This study
shows that there are industry generic dimensions, but the exceptions also show that it is important
to take local conditions into consideration. It would be very enlightening to discuss the possible
reasons for the results.

One important managerial implication of this study is that practitioners need to thoroughly
consider how they measure and interpret satisfaction data. Standardized instruments from the
transport industry, as well as from the service sector in general could very well be used for inspiration
when it comes to attributes to measure, however local conditions must be acknowledged as well.
The current study highlights the important role of safety/security, system (supply and reliability),
comfort, and staff behavior for traveler satisfaction, but it also shows that there are differences in
how these dimensions are cognitively structured.
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