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Abstract 

 

Satisfaction and loyalty of passengers is important for a public transportation system 

provider especially if a competition exists between service providers. The factors 

affecting passenger satisfaction and loyalty must be determined by managers, 

operators, and decision makers. In this study, 900 passengers using High Speed Rail 

System between two cities (Ankara and Eskişehir) in Turkey were asked to rate their 

perceptions about the service they get. Their ratings are analyzed in terms of effects of 

factors on satisfaction and loyalty. The factors taken into consideration are service 

quality dimensions (which have ten sub-criteria), trust, perceived value, involvement, 

image, satisfaction and loyalty. Structural equation modeling is used to examine the 

direct and indirect relationships between these factors. Image is found effective on 

almost all factors analyzed: Perceived value, Trust, Satisfaction, Involvement and 

Loyalty. According to results, two important dimensions of service quality among ten 

dimensions came forward as most effective on satisfaction: Reliability and Interaction 

quality of personnel, which is found effective also on trust, satisfaction and involvement. 

On loyalty, the effective factors are found as perceived value, involvement, satisfaction 

and image.  

 

Keywords: High speed rail system, public transportation, loyalty, service quality 

dimensions, image, satisfaction, trust, perceived value. 
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Türkiyedeki yüksek hızlı tren sisteminde yolcu sadakatinin 

belirleyicileri 
 

 

Öz 

 

Yolcuların memnuniyeti ve sadakati, bir toplu taşıma sistemi sağlayıcısı için, özellikle 

hizmet sağlayıcılar arasında bir rekabet varsa önemlidir. Yolcu memnuniyetini ve 

sadakatini etkileyen faktörler yöneticiler, operatörler ve karar vericiler tarafından 

belirlenmelidir. Bu çalışmada, Türkiye'de iki şehir (Ankara ve Eskişehir) arasında 

Yüksek Hızlı Raylı Sistem kullanan 900 yolcudan aldıkları hizmetle ilgili algılarını 

derecelendirmeleri istenmiş, faktörlerin memnuniyet ve sadakat üzerindeki etkileri 

açısından derecelendirmeleri incelenmiştir. Dikkate alınan faktörler; alt kriterleriyle 

birlikte hizmet kalitesi boyutları, güven, algılanan değer, katılım, imaj, memnuniyet ve 

sadakattir. Bu faktörler arasındaki doğrudan ve dolaylı ilişkileri incelemek için Yapısal 

Eşitlik Modeli kullanılmıştır. İmaj, analiz edilen hemen hemen tüm faktörlerde 

(algılanan değer, güven, memnuniyet, katılım ve sadakat) etkili bulunmuştur. Sonuçlara 

göre, memnuniyet üzerinde hizmet kalitesinin iki önemli boyutu öne çıkmıştır: 

Personelin Etkileşim Kalitesi ve Güvenilirlik. Bu iki kriter aynı zamanda güven, 

memnuniyet ve katılım üzerinde de etkili bulunmuştur. Sadakat üzerinde etkili faktörler, 

algılanan değer, katılım, memnuniyet ve imaj olarak bulunmuştur. 

 

Anahtar kelimeler: Yüksek hızlı tren, toplu taşıma sistemleri, sadakat, hizmet kalitesi, 

itibar, güven, algılanan değeri. 

 

 

1. Introduction 

 

Passengers’ evaluations, feelings and obligations for the company they get service, 

brings out so many aspects to examine. For this examination, researchers developed so 

many techniques through the history of quality concept. Starting from quality of goods, 

it became possible to measure the intangible properties of services. Transportation, 

which is one of the most important service people need, must provide an optimum 

satisfaction to a wide range of users and their wide range of expectations. When it 

becomes the subject of competition, any firm, that provides transportation service, must 

know the attitudes and properties of its customers to provide satisfaction and get loyalty 

in return.  

 

Since the end of the 1980’s, questionnaires evaluating the transportation environment 

from the passengers’ point of view have been used [1]. This is crucial to minimize the 

gap between the service provided by the company and service experienced by 

customers. In most of the studies [2-16] that focus on satisfaction and loyalty the main 

factors investigated mostly can be addressed as service quality and its dimensions, trust, 

perceived value, involvement and image.  

 

Satisfaction is defined as customers’ willingness and attitude to buy the product/service 

[17] and it depends on comparison of the offered product/service and expectations. If 

the offered product/service meets expectations, the customer will be satisfied, or vice 

versa [18]. To provide satisfaction in transportation services, it is important to 

determine the different expectations of passengers and ameliorate the services in these 



BAUN Fen Bil. Enst. Dergisi, 23(2), 760-781, (2021) 

 762 

aspects [19]. A study by Sarı et al. [20] was conducted to determine the satisfaction 

levels of passengers using (High Speed Rail System) HSRS and their perceptions about 

the transportation strategies implemented by the authorities. Cleanliness of seats and 

helpfulness of personnel were found to be the most satisfied attributes according to the 

ANOVA and t tests. A customer’s willingness to continue his/her relationship with a 

firm or brand is named as loyalty [21]. Being a customer of a product or service may be 

defined as either preferring the same product, service, or company [22] or being 

engaged to a brand or firm [23]. Transportation operators’ main purpose is increasing 

their mode share in all travel. To achieve this purpose, firstly, the number of loyal 

customers should be increased. If customer satisfaction increases, so does customer 

loyalty, meaning that satisfied customers are more likely to continue using a service, 

and recommend the service to others [15]. Being a loyal customer is a dynamic process 

and satisfaction is one of the conditions of this process. A satisfied customer will turn 

into a loyal customer after a continuous and satisfied consumption experience is 

obtained [13]. Satisfaction and loyalty are the key factors for a sustainable firm, thus, 

determination of the factors effecting satisfaction and loyalty is especially important. 

 

Service Quality, one of the effective factors, is defined as the difference between the 

expectations and the perceptions of the users of a system by Zeithaml et al. [19]. In a 

study by Karadeniz and Ünver [24], efficiency, reliability and cleanliness are 

determined as the most effective factors on satisfaction and service perception. 

According to the results of the study by Feng et al. [13], it is determined that all the 

dimensions of service quality (economy, speed and punctuality, convenience, comfort, 

and security) have positive effects on satisfaction. In a recent study by Yılmaz and Arı 

[16], service quality is considered in the structural model as technical (what is delivered 

as service) quality and functional (how the service is delivered to customers) quality, 

which is suggested by Grönroos [25] who preferred to handle quality as a function of a 

range of resources and activities.  

 

Another factor, the trust concept was firstly used to analyze personal relationships in 

social psychology studies. By the 1990’s, it became popular after the realization that it 

is one of the basic relationships between the consumer and the manufacturer [26]. By 

forming a valuable relationship between customer and provider, trust provides 

continuity of the relationship and becomes a determinant of brand loyalty [27]. The 

results of a study conducted by Harris and Goode [2] on online services show that trust 

have a positive impact on loyalty. Another study about the relationship between the 

trust and loyalty was made by Mikulic et al. [28], and the same positive effect was 

obtained for airline passengers’ loyalty.  

 

Perceived value is defined as the perception resulting from the comparison between 

what is received (benefits provided by the service) and what is given, the costs or 

sacrifice in acquiring and utilizing a service) for the customer [29]. It involves 

evaluations of the products/services made by customers according to the quality of the 

products or services. Three basic factors affect the perceived value of customers: quality 

of the product, the price paid for it, and tangible and intangible characteristics of the 

product [9]. Park et al [3] and Hapsari et al [30] examined the effects of service quality 

on perceived value and perceived value on satisfaction. Results of these studies show 

that service quality has a significantly positive effect on perceived value and perceived 

value has a significantly positive effect on satisfaction.  
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Involvement represents an individual’s motivation based on natural needs, judgement, 

and interests in an object [31]. It is defined as “personal meaning of the product” or 

“relationship between consumer and the product” [32]. In their study, Lai and Chen [10] 

define Involvement as the level of interest in or importance of public transit to a 

passenger. Their results show that passengers with higher public transit involvement are 

those who have higher needs, values, and interest regarding to public transit. Bennett et 

al. [5] found that involvement is an important antecedent of brand loyalty. Involvement 

proved to be a complete mediator between satisfaction and repurchase loyalty [7].  

The last factor that is known effective on satisfaction and loyalty is Image. It is the total 

subjective evaluation of the customer about a brand [33]. In other words, image is the 

picture of the product or a firm in a customer’s mind formed by all the associations or 

remembrance. Experiencing the product or the service is not necessary for the customer 

to form an image. Image is formed by advertisements, the general impression of a 

society and all the perceptions gained from all sources [34]. According to Aydın and 

Özer [35], image stems from a consumer's consumption experiences, and service quality 

is a function of these consumption experiences. 

 

Turkey’s first HSRS started operating between Ankara and Eskişehir on 13th of March 

2009. This section of high-speed rail system, with a length of 245 km, has 4 stops and 

duration of 1 hr. 25 min. and is the first stage of the Ankara-Istanbul line [36]. Between 

these cities, trip with intercity bus system takes 3 hours with almost at the same fare 

amount and has a more frequent schedule compared to rail system. Since it provides 

more efficient and modern transportation opportunity, the factors affecting the 

satisfaction and loyalty of HSRS users will provide useful data for managers to optimize 

the usage of restricted sources, keep loyal customers in the system and attract new ones. 

As Sirohi et al. [37] state, understanding current customers' loyalty intentions and their 

determinants is an important basis for the identification of optimal retailer actions. 

Additionally, as a study conducted in Turkey, Kırbaş in his study [38], investigated 

satisfaction of the users of the light rail transit (LRT) system in Samsun, Turkey. To 

evaluate users satisfaction, the five-likert survey method is used. Seemingly LRT users 

are broadly not satisfied with the vehicle occupancy rates. 

 

In literature, the effect of service quality dimensions on satisfaction and loyalty is taken 

into consideration mostly in compact forms. In this study, service quality is involved in 

the model in terms of its dimensions which are adapted from TRB - Report 47 [39] and 

constructed to involve all the trip phases: trip planning, fare type and level, 

accessibility, service, station environment, security, and vehicle environment as stated 

in TRB - Report 47 [39]. Their definitions are as follows: Information (easiness and 

reliability of information that the passengers can get about the service), Disabled 

(amenities provided for disabled passengers), StaAccess (easiness of accessibility to 

stations and other transportation modes), Effectiveness (availability and frequency of 

service hours), StationE (lighting and cleanliness of stations, availability of information 

boards and announcements), Security (emergency precautions at stations and vehicles), 

Comfort (lighting and air quality of vehicles, availability of information boards and 

comfort of seats), Reliability (providing the service as promised in terms of speed and 

duration), Interaction quality of Personnel (general attitude, kindness of personnel, ease 

of contact and getting help), Accessibility to service-ServAccess (availability of trip 

departure times and daily period of service), and Seat Direction (availability of 

reversible seat according to movement direction).  In a recent study by authors 

(Akyıldız Alcura et al., 2016) the reverse seat configuration of the vehicles was found as 
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the most complained feature by passengers of HSRS users of Ankara-Eskişehir line 

[40]. Due to this reason, the authors needed to take the seat direction configuration into 

consideration as a single factor even it was not loaded to any factor. This paper is 

organized in four sections. In the following section, general information about the study 

area, data and establishment of the model are presented. The model is presented in the 

third section. Finally, the results and the conclusions are provided in the fourth section. 

 

 

2. Methodology and the proposed model 

 

A face-to-face questionnaire survey was conducted to a random sample of 900 HSRS 

passengers between Ankara and Eskişehir to collect data in the period from the middle 

of March to the end of April 2015. The passengers were sampled by using stratified 

sample scheme according to the scheduled trip hours. The fulfillment of the service 

quality attributes was rated using Likert scale between “5” (completely satisfied) and 

“1” (completely dissatisfied). Also, 5-point Likert scale ranging from strongly agree (5) 

to strongly disagree (1) is used for the other items in the questionnaire. All the 

questionnaires were responded by HSRS users during the journey on board. Half of the 

respondents were interviewed in Ankara to Eskişehir direction and the other half in 

Eskişehir to Ankara. 72% of the passengers were interviewed in weekdays, 28% in 

weekends. The demographic characteristics of the sample are presented in Table 1. 
 

Table 1: Sample characteristics. 
 

Demographic Information Number % 

1. Gender Female 

Male 

394 

506 

43.8 

56.2 

2. Age 18-24 

25-35 

36-45 

46-55 

56-65 

>65 

No answer 

309 

359 

124 

51 

22 

4 

31 

34.3 

39.9 

13.8 

5.7 

2.4 

.4 

3.4 

3. Qualification Primary school graduate 

Secondary school graduate 

High school graduate 

Associate/Bachelor’s Degree 

Post graduate/Doctoral Degree 

No answer 

9 

16 

245 

461 

165 

4 

1.0 

1.8 

27.2 

51.2 

18.3 

.4 

4. Marital 

Status 

Single 

Married 

Divorced/Widowed 

No answer 

550 

320 

22 

8 

61.1 

35.6 

2.4 

.9 

 

In this study, Structural Equation Modeling (SEM) is preferred. Structural equation 

modeling (SEM) is a multivariate statistical method that integrates a factor analytic 

model into a path analysis to analyze structural relationships by taking measurement 

properties of variables into account. SEM comprises two parts, a measurement and a 

structural model, estimated simultaneously. The measurement model specifies the 

relationships between observed variables, also called measured variables, manifest 

variables, items, measures, or indicators, and latent variables that are predefined 
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constructs unobserved/unmeasured directly but reflected indirectly through their 

indicators. The other part of the model is the structural model that specifies the 

relationship between the latent variables. Confirmatory Factor Analysis (CFA) model is 

a special case of SEM where only the measurement model part specifications are 

needed without distinction between endogenous and exogenous formation of latent 

variables [41]. The hypotheses used in this study with their labels and statements are 

given in Table 2 as a result of extensive literature review. 

 

Table 2: Hypothesis used in this study. 

 
Hypothesis Statement 

H1-H11 Effectiveness, Security, Passenger Information, Interaction Quality of 

Personnel, Reliability, Service for disabled passengers, Comfort, Station 

environment, Station accessibility, Service accessibility, Seat direction have a 

positive effect on perceived value [10, 3, 2, 6, 4, 30, 14, 42] 

H12-H21 Effectiveness, Security, Passenger Information, Interaction Quality of 

Personnel, Reliability, Service for disabled passengers, Comfort, Station 

environment, Station accessibility, Service accessibility have a positive effect on 

perceived value [2, 35] 

H22-H32 Effectiveness, Security, Passenger Information, Interaction Quality of 

Personnel, Reliability, Service for disabled passengers, Comfort, Station 

environment, Station accessibility, Service accessibility, Seat direction have a 

positive effect on satisfaction. [8,  10, 3, 2, 6, 4, 14, 13, 15, 16, 11, 14] 

H33-H42 Effectiveness, Security, Passenger Information, Interaction Quality of 

Personnel, Reliability, Service for disabled passengers, Comfort, Station 

environment, Station accessibility, Service accessibility have a positive effect on 

image. [3, 35, 8] 

H43-H44 Trust has a positive effect on satisfaction and involvement   [9, 2] 

H45-H46 Perceived value has a positive effect on trust and involvement  [2, 10, 41] 

H47-H50 Image has a positive effect on perceived value, trust, satisfaction, and 

involvement   [8, 9, 6, 16] 

H51 Involvement has a positive effect on loyalty. [5, 7] 

H52-H53 Satisfaction has a positive effect on loyalty and involvement  [8, 13, 15, 16, 10 

7, 42]  

 

2.1 Determination of factors used for SEM 

In this study, the dimensions of service quality were determined first. A measurement 

model of Service Quality Dimensions was established, and the model was assessed in 

three steps: Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA) 

and reliability assessment. 

 

For the first step of the validation studies, EFA was implemented with Varimax rotation 

and Principal Components extraction. Out of the 61 attributes, 19 were excluded 

because they disrupted the conceptual meaning of the factors, did not load on the 

relevant factor or had high factor complexity. For the 42 remaining attributes, 10 factors 

were determined. By including the reverse seat configuration, 11 factors explaining 

70.292% of total variance were determined. For the model with 43 variables and 11 

factors, the KMO measure of sampling adequacy was found as .926 and the null 

hypothesis for Bartlett’s test of Sphericity was rejected (Chi-square=21983.659, 

d.f.=903, p<.01). With these results, the data were found to be appropriate for factor 

analysis (Table 3).  
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CFA was used to confirm if the latent variables were measured by relevant indicators or 

not. To validate the structure of the 11 factor model, the covariance matrix was analyzed 

using LISREL 8.80 and CFA was performed by using maximum likelihood estimation. 

For the measurement model of 11 service quality dimensions, showing a good fit 

between the model and the data, all the coefficients were found to be statistically 

significant. Also, standardized coefficients were greater than the offered value of .50 

and most of them were found to be greater than the ideal value of .7 ([43, 44]). R2 

values of the questions vary between .35 and .94, and most of them are greater than .50 

which proves at least half of the variance of an indicator is explained by the relevant 

factor. It can be said that the indicators are reliable measures of the factors. Since all the 

coefficients were found to be statistically significant and positive (theoretically 

appropriate), convergent validity of the measurements was confirmed according to 

CFA. Goodness of fit values were improved after elimination of questions (STA1, C1 

and SRA1). The measurement model of 11 factors with 40 indicator variables has a 

good model fit with values χ2=2488.19, Degrees of Freedom (d.f.)=685, (Calculated 

Probability: P-Value) (p)=.00, Standardized Root Mean Square Residual (SRMR)=.043, 

Root Mean Square Error of Approximation (RMSEA)=.054, Normed Fit Index 

(NFI)=.97, Non-Normed Fit Index (NNFI)=.97, and Comparative Fit Index (CFI)=.98. 

After validity analysis, reliability studies were conducted for each construct and 

Cronbach Alpha internal consistency reliability coefficients were calculated. The values 

fall in the range .760-.94 and corrected item total correlation values of the indicators 

vary between .58 and .89. When any indicator was deleted from the item set of a factor, 

the alpha coefficients decreased between .10 and .01. It was decided not to eliminate 

any indicator to increase the reliability which was found to be acceptable for all factors. 

Cronbach alpha was not calculated for “Seat direction” factor since it has a single 

indicator. 

 

For all the factors included in the proposed model, EFA was re-performed with 

Principal Components extraction and Varimax rotation. By EFA analysis applied to 86 

indicators, a structure of 17 factors was determined. KMO and Bartlett’s tests were 

conducted to test adequacy and suitability of implementing factor analysis to the sample 

and the KMO value was found as .959 which is defined as superb. By Bartlett’s test, the 

hypothesis that the correlation matrix is an identity matrix was rejected (p<.01). Factor 

analysis was found to be appropriate. When the 17 factors were analyzed, they were 

found to be conceptually meaningful and acceptable according to factors handled in the 

literature. The factors with their indicators, and the Varimax rotation factor loadings of 

the indicators on the relevant factor are shown in Table 3. 

 

Table 3.  Factors with indicators, descriptive statistics of the indicators, factor loadings 

(EFA), and CFA estimates of the measurement model. 

 
Factor Attribute 

(Indicator) 

Mean Standard 

Deviation 

Factor 

Loading 

(EFA) 

Standardized 

Factor 

Loading 

(CFA) 

Standard 

Error 

t value R2 

In
fo

rm
at

io
n
 g

iv
en

 t
o
 

p
as

se
n
g

er
s 

I1: Accessibility to 

information about HSRS 

trip 

3.98 .91 .64 .63 .03 21.00** .40 

I2: Availability of correct 

and up-to-date 

information about HSRS 

4.09 .92 .64 .65 .03 21.67** .42 

I3: Ease of using the web 

site of HSRS 

3.78 1.14 .76 .72 .04 18.00** .52 
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Table 3. (Continued). 

 I4: Adequacy of 

information on the HSRS 

web site 

3.77 1.07 .78 .79 .03 26.33** .63 

I5: Using the web site 

securely 

4.13 .89 .72 .72 .03 24.00** .52 

S
er

v
ic

e 
fo

r 
d
is

ab
le

d
 p

as
se

n
g
er

s D1: Availability of 

wheelchair ramps for 

disabled passengers 

3.63 1.10 .80 .82 .03 27.33** .68 

D2: Availability of 

pavements for disabled 

passengers 

3.48 1.15 .83 .89 .03 29.67** .80 

D3: Availability of seats 

for disabled passengers 

3.52 1.09 .78 .79 .03 26.33** .63 

D4: Availability of 

personnel to help 

disabled passengers 

3.58 1.07 .65 .68 .03 22.67** .46 

A
cc

es
s 

to
 s

ta
ti

o
n
s 

STA2: Ease of 

accessibility to the 

station with other 

transportation modes 

3.48 1.23 .60 .78 .04 19.50** .62 

STA3: 

Availability/frequency of 

other transportation 

modes 

3.43 1.14 .77 .91 .04 22.75** .83 

E
ff

ec
ti

v
en

es
s 

E1: Availability of 

service hours on 

weekdays 

3.27 1.26 .76 .83 .03 27.67** .70 

E2: Frequency of service 

hours on weekdays 

3.11 1.27 .83 .90 .03 30.00** .80 

E3: Availability of 

service hours on 

weekends 

3.11 1.29 .82 .81 .04 20.25** .66 

E4: Frequency of service 

hours on weekends 

2.99 1.28 .84 .80 .04 20.00** .64 

E5: Frequency of service 

hours generally 

3.09 1.27 .81 .86 .03 28.67** .74 

S
ta

ti
o
n
 e

n
v
ir

o
n
m

en
t 

SE1: Availability of 

route maps and schedules 

at stations and stops 

3.78 .98 .51 .71 .03 23.67** .51 

SE2: Availability of 

announcements at 

stations 

4.07 .91 .68 .73 .03 24.33** .54 

SE3: Lighting quality at 

stations 

3.93 .92 .71 .80 .03 26.67** .64 

SE4: Cleanliness of 

stations 

3.85 1.02 .51 .70 .03 23.33** .49 

S
ec

u
ri

ty
 

SEC1: Security personnel 

at stations 

3.79 .99 .69 .73 .03 24.33** .53 

SEC2: Emergency 

phones/alarms at stations 

3.67 .95 .74 .80 .03 26.67** .64 

SEC3: Availability of 

guidance and signs to 

exits at stations 

3.71 .96 .72 .79 .03 26.33** .62 

SEC4: Security to warn 

disruptive passengers at 

stations 

3.52 1.11 .69 .70 .03 23.33** .49 

SEC5: Ease of reaching 

personnel at stations 

3.75 1.06 .48 .66 .03 22.00** .43 

SEC6: Emergency 

phones/alarms in vehicles 

3.90 .87 .44 .69 .03 23.00** .48 
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Table 3. (Continued). 

C
o
m

fo
rt

 
C2: Lighting quality of 

vehicles 

3.99 .85 .52 .74 .03 24.67** .55 

C3: Availability of 

information boards and 

signs in vehicles 

3.83 .97 .49 .73 .03 24.33** .53 

C4: Air conditioning in 

vehicles 

3.80 1.05 .64 .62 .03 20.67** .39 

C5: Number and comfort 

of seats in vehicles 

3.71 1.11 .62 .60 .04 15.00** .34 

R
el

ia
b
il

it
y
 

R1: Speed of vehicles 

compared to promised 

speeds 

3.89 1.04 .75 .78 .03 26.00** .60 

R2: Trip times compared 

to promised times 

3.92 1.03 .84 .96 .03 32.00** .92 

R3: Completion of trips 

in promised length of 

time 

3.93 1.03 .83 .88 .03 29.33** .78 

In
te

ra
ct

io
n
 q

u
al

it
y
 o

f 

p
er

so
n
n
el

 

P1: General attitude of 

personnel on vehicles 

3.95 .96 .70 .77 .03 25.67** .59 

P2: Kindness and care of 

personnel on vehicles 

3.97 .93 .75 .84 .03 28.00** .70 

P3: Ease of contacting 

personnel on vehicles 

3.72 1.03 .67 .74 .03 24.67** .55 

P4: Getting 

understandable and 

reliable answers from 

personnel on vehicles 

3.87 .92 .73 .82 .03 27.33** .67 

A
cc

es
si

b
il

it
y
 t

o
 

se
rv

ic
e 

SRA2: The time of the 

last scheduled trip 

(20:40) 

2.76 1.38 .81 .93 .04 23.25** .86 

SRA3: Service period of 

HSRS (06:30-20:40) 

2.82 1.36 .83 .96 .04 24.00** .91 

S
ea

t 

D
ir

ec
. S1: Availability of 

reversible seats according 

to movement direction 

2.92 1.30 .56 1.00a -  - 

S
at

is
fa

ct
io

n
 

STF1: I made a good 

decision by choosing 

HSRS. 

4.11 .83 .51 .77 .02 38.50** .60 

STF2: HSRS fulfilled my 

expectations. 

3.88 .89 .58 .79 .03 26.33** .62 

STF3: HSRS service is 

better than my 

expectations. 

3.43 1.00 .50 .71 .03 23.67** .51 

STF4: I am satisfied 

about HSRS trip 

duration. 

3.84 .98 .55 .71 .03 23.67** .50 

STF5: I am satisfied 

about safety of HSRS. 

3.69 1.01 .51 .65 .03 21.67** .42 

STF6: I am satisfied 

about comfort of HSRS. 

3.73 .99 .56 .72 .03 24.00** .51 

STF7: I am satisfied 

about punctuality of 

HSRS. 

3.86 1.06 .49 .63 .03 21.00** .39 

STF8: I am satisfied 

about HSRS generally. 

4.04 .81 .58 .82 .02 41.00** .67 
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Table 3. (Continued). 

L
o
y
al

ty
 

L1: I will use HSRS 

again. 

4.46 .72 .86 .81 .02 40.50** .66 

L2: I will keep using 

HSRS. 

4.45 .72 .86 .84 .02 42.00** .71 

L3: I recommend HSRS 

to others. 

4.32 .82 .77 .92 .02 46.00** .85 

L4: I state my 

satisfaction about HSRS. 

4.09 .92 .58 .80 .03 26.67** .64 

L5: I will use HSRS 

more in my future trips. 

4.15 1.08 .59 .78 .03 26.00** .61 

L6: HSRS is my first 

choice for a trip. 

3.99 1.05 .47 .66 .03 22.00** .43 

T
ru

st
 

T1: I think HSRS is a 

reliable operator. 

3.87 .90 .69 .88 .02 44.00** .78 

T2: I think HSRS is 

master of its domain. 

3.77 .95 .71 .91 .02 45.50** .82 

T3: I think HSRS is an 

honest operator. 

3.74 .96 .74 .89 .03 29.67** .80 

T4: I think HSRS is a 

responsible operator to 

its passengers. 

3.77 .94 .76 .89 .02 44.50** .78 

T5: I think HSRS 

personnel are reliable. 

3.83 .86 .80 .84 .02 42.00** .71 

T6: I think HSRS 

personnel are master of 

their domain. 

3.74 .94 .80 .85 .03 28.33** .72 

T7: I think HSRS 

personnel are honest. 

3.78 .90 .81 .82 .02 41.00** .68 

T8: I think HSRS 

personnel are responsible 

for the passengers. 

3.75 .92 .78 .79 .03 26.33** .63 

P
er

ce
iv

ed
 V

al
u
e 

PV1: The service of 

HSRS is worth the 

payment I have made. 

3.51 1.08 .75 .74 .03 24.67** .54 

PV2: The fare of a ticket 

is at a reasonable level. 

3.44 1.07 .77 .67 .03 22.33** .44 

PV3: The service of 

HSRS is worth the effort 

I have made. 

3.82 .90 .64 .81 .03 27.00** .65 

PV4: HSRS fits my 

needs. 

3.97 .79 .56 .79 .02 39.50** .62 

PV5: The comfort of 

HSRS is worth the 

payment and effort I have 

made. 

3.63 .96 .74 .83 .03 27.67** .69 

PV6: The safety of HSRS 

is worth the payment and 

effort I have made. 

3.73 .92 .66 .83 .03 27.67** .69 

PV7: The consistent and 

planned trip with HSRS 

is worth the payment and 

effort I have made. 

3.78 .91 .68 .86 .02 43.00** .74 

PV8: HSRS met my 

needs more than I 

expected. 

3.40 1.01 .51 .72 .03 24.00** .53 

PV9: HSRS is worth the 

payment and effort I have 

made in general. 

3.74 .90 .63 .87 .02 43.50** .75 
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Table 3. (Continued). 

In
v
o
lv

em
en

t 
INV1: I like travelling 

with HSRS. 

4.07 .84 .53 .85 .02 42.50** .72 

INV2: HSRS has an 

important place in my 

trips. 

4.00 .90 .67 .85 .02 42.50** .73 

INV3: I think taking 

HSRS is consistent with 

my life style. 

3.94 .88 .67 .87 .02 43.50** .76 

INV4: I prefer taking 

HSRS whatever the 

weather conditions are. 

3.89 .99 .75 .81 .03 27.00** .66 

INV5: I prefer taking 

HSRS whether I have 

time pressure or not. 

3.75 1.06 .74 .78 .03 26.00** .60 

INV6: I prefer taking 

HSRS whatever the trip 

purpose is. 

3.62 1.08 .73 .73 .03 24.33** .54 

Im
ag

e 

IMG1: HSRS is a steady 

company. 

3.80 .91 .57 .88 .02 44.00** .77 

IMG2: HSRS is a strong 

company. 

3.85 .88 .67 .91 .02 45.50** .83 

IMG3: HSRS is a well-

established company. 

3.78 .98 .71 .76 .03 25.33** .58 

IMG4: I always prefer 

HSRS to any other 

operator. 

3.44 1.07 .64 .66 .03 22.00** .44 

IMG5: HSRS (TCDD b) 

always produces projects 

that are not transient. 

3.68 .95 .69 .73 .03 24.33** .53 

IMG6: HSRS (TCDDb) 

always produces projects 

that are useful for 

society. 

3.83 .90 .64 .74 .03 24.67** .55 

**p<.01;  aFixed to 1.00 for scaling purpose;  b TCDD is the abbreviation for Turkish Railways, general railway operator of 

Turkey.  

 

Composite Reliability (CR) values, presented in Table 4, were calculated using the 

standardized CFA results. The composite reliability of the factors is reported here 

because it is generally acknowledged that CR is a better measure of scale reliability than 

Cronbach’s alpha since alpha tends to increase with the increase of the number of 

indicators and tends to decrease with non-equal factor loadings [45] and these ranged 

between .80 and .96, indicating good reliability considering that .70 is the cutoff value 

for being acceptable. Since all the reliabilities were at an acceptable level, with the 

factor loadings found to be significant and of an acceptable size, the measurement 

model provided good fit, and convergent validity was confirmed according to CFA. The 

AVE values were calculated using the standardized CFA results of the items for each 

factor in the model and are presented in Table 4. When Table 4 is examined, it is seen 

that the AVE values of all factors are larger than .50 except Comfort, with an AVE 

value of 0.46 which is quite close to .50, and convergent validity is shown according to 

this strict approach. For the single item factor Seat direction, Cronbach’s alpha cannot 

be calculated, and CR and AVE are not meaningful criteria since the indicator's factor 

loading is fixed at 1.00 for scaling purposes. 
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Table 4. Cronbach’s alpha, composite reliability (CR), and average variance extracted (AVE) 

values. 
 

Factor Cronbach’s alpha CR AVE 

Effectiveness .93 .92 .71 

Security .87 .87 .53 

Information .83 .83 .50 

Interaction Quality of Personnel .87 .87 .63 

Reliability .91 .91 .77 

Disabled .87 .87 .64 

Comfort .76 .77 .46 

StationE .82 .83 .54 

StaAcces .83 .84 .72 

ServAcces .94 .94 .89 

Trust .96 .96 .74 

Perceived Value .94 .94 .63 

Loyalty .91 .92 .65 

Involvement .96 .92 .67 

Image .91 .90 .62 

Satisfaction .90 .90 .53 

 

In addition to assessing item-level discriminant validity with the examination of the 

factor loadings and cross loading from the EFA perspective, factor-level discriminant 

validity was investigated using the correlations between factors obtained from CFA. In 

Table 5, the correlations between the factors, presented as the elements of a lower 

triangular matrix, ranged from .84 to .06. 
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Table 5. Correlations between the factors (lower diagonal) and square roots of AVE values of factors (on diagonal). 
 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

Effectiveness (1) .84                 

Security (2) .46**  .73                

Information (3) .39**  .46**  .70               

Interaction 

Quality of 

Personnel 

(4) 

.38**  .61**  .45**  .79              

Reliability (5) .40**  .39**  .34**  .48**  .88             

Disabled (6) .39**  .60**  .40**  .40**  .29**  .80            

Comfort (7) .49**  .82**  .53**  .64**  .46**  .48**  .68           

StationE (8) .44**  .79**  .52**  .58**  .44**  .51**  .84**  .74          

StaAcces (9) .43**  .43**  .28**  .27**  .29**  .42**  .43**  .44**  .85         

ServAcces (10) .51**  .36**  .23**  .35**  .29**  .39**  .35**  .33**  .29**  .95        

Trust (11) .38**  .42**  .38**  .48**  .40**  .31**  .44**  .42**  .28**  .25**  .86       

Perceived Value 

(12) 

.42**  .45**  .36**  .51**  .42**  .36**  .52**  .47**  .33**  .32**  .68**  .79      

Loyalty (13) .26**  .29**  .35**  .44**  .38**  .22**  .39**  .37**  .20**  .14**  .57**  .71**  .81     

Involvement 

(14) 

.30**  .34**  .37**  .43**  .34**  .30**  .42**  .38**  .25**  .22**  .70**  .74**  .72**  .82    

Image (15) .36**  .37**  .36**  .45**  .38**  .29**  .41**  .40**  .30**  .25**  .79**  .70**  .61**  .67**  .78   

Satisfaction (16) .47**  .52**  .44**  .60**  .56**  .37**  .59**  .55**  .35**  .33**  .67**  .79**  .72**  .70**  .68**  .73  

Seat Direction 

(17) 

.17**  .19**  .06n.s.  .27**  .14**  .13**  .17**  .18**  .10**  .24**  .16**  .22**  .15**  .15**  .14**  .20**  n.a. 

          **p<.01;  n.s.nonsignificant; n.a.:not applicable 
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To establish the structural model, all the hypotheses were set in the model. After that, 

the goodness of fit values of the model of 17 factors with the hypothesized relationships 

were determined. In the structural equation model (SEM) χ2=9877.66, d.f.= 3206, 

p=.00, RMSEA=.048, SRMR=.047, NNFI=.98 and CFI=.98 were found and the model 

provided a good fit. The standardized path coefficients, standard errors and t values of 

the structural model of 17 factors measured by 83 indicators are shown in Table 6. 

 

Table 6. Results of the proposed model. 
 

H
yp

o
th

es
is

 

S
ta

n
d
a
rd

iz
ed

 

p
a

th
 c

o
ef

fi
ci

en
t 

S
ta

n
d
a
rd

 e
rr

o
r 

t-
va

lu
e 

H
yp

o
th

es
is

 

S
ta

n
d
a
rd

iz
ed

 

p
a

th
 c

o
ef

fi
ci

en
t 

S
ta

n
d
a
rd

 e
rr

o
r 

t-
va

lu
e 

H1 .06 .03 1.65 H28 .06 .08 .84 
H2 -.07 .07 -1.06 H29 .04 .06 .73 
H3 -.02 .04 -.59 H30 -.01 .02 -.27 
H4 .09 .04 2.17* H31 -.03 .01 -1.17 
H5 .05 .03 1.59 H32 -.01 .01 -.38 
H6 .06 .03 1.60 H33 .11 .03 2.41* 

H7 .25 .12 2.74** H34 -.03 .08 -.38 
H8 -.05 .09 -.73 H35 .11 .04 2.61** 

H9 .01 .03 .36 H36 .23 .05 4.67** 

H10 .03 .02 .87 H37 .14 .03 3.59** 

H11 .07 .02 2.88** H38 .02 .03 .34 
H12 .05 .02 1.49 H39 .02 .13 .15 
H13 .04 .06 .68 H40 .06 .10 .62 
H14 .03 .03 1.02 H41 .10 .03 2.43* 

H15 .08 .03 2.20* H42 .00 .02 -.03 
H16 .04 .02 1.41 H43 .07 .04 1.89 
H17 .01 .02 .42 H44 .28 .05 6.28** 

H18 .07 .09 .85 H45 .48 .03 12.40** 

H19 -.05 .07 -.76 H46 .35 .05 7.17** 

H20 -.02 .02 -.67 H47 .54 .04 14.50** 

H21 -.02 .02 -.62 H48 .70 .04 18.92** 

H22 .05 .02 1.76 H49 .13 .04 2.94** 

H23 -.02 .05 -.37 H50 .11 .05 2.15* 

H24 .03 .02 1.13 H51 .43 .03 11.01** 

H25 .12 .02 3.40** H52 .43 .04 11.04** 

H26 .17 .02 6.34** H53 .15 .06 3.16** 

H27 -.02 .02 -.64  

Squared Multiple Correlation (SMC) Coefficients 
Trust .67 

Perceived value .59 
Loyalty .62 

Involvement .63 
Image .29 

Satisfaction .76 

*p<.05; **p<.01; significant t values are in bold 
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3. Results 

 

The results of the SEM are summarized in Figure 1 and Table 7. It is determined that 

the coefficients related to the hypothesis H4, H7, H11, H15, H25, H26, H33, H35, H36, 

H37, H41, H44, H45, H46, H47, H48, H49, H50, H51, H52 and H53 are statistically 

significant. The model is considered to be predictive as 67% of the total variance of 

Trust, 59% of the total variance of Perceived Value, 62% of the total variance of 

Loyalty, 63% of the total variance of Involvement, 29% of the total variance of Image 

and 76% of the total variance of Satisfaction are explained by the model implied 

relationships. Eliminating the insignificant paths from the proposed model, the final 

model shown in Figure 1 with χ2=9934.43, d.f.= 3238, p=.00, RMSEA=.048, 

SRMR=.049, NNFI=.98 and CFI=.98 is provided good fit.  

 

 

 
 

Figure 1. Final Model for HSRS passenger loyalty. 
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Table 7. Standardized direct, indirect and total effects on endogenous variables. 
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S
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P
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V
a

lu
e 

In
vo

lv
em

en
t 

Im
a
g

e 

S
a

ti
sf

a
ct

io
n

 

Image 
D .12** - .14** .23*

* 

.15*

* 

- - - .11** - - - - - - - 
I - - - - - - - - - - - - - - - - 
T .12** - .14** .23*

* 

.15*

* 

- - - .11** - - - - - - - 

Perceived 

Value 

D - - - .11*

* 

- - .20** - - - .08** - - - .57** - 
I .07** - .08** .14*

* 

.09*

* 

- - - .06** - - - - - - - 
T .07** - .08** .25*

* 

.09*

* 

- .20** - .06** - .08** - - - .57** - 

Trust 
D - - - .16*

* 

- - - - - - - - - - .73** - 
I .09** - .10** .17*

* 

.11*

* 

- - - .08** - - - - - - - 
T .09** - .10** .33*

* 

.11*

* 

- - - .08** - - - - - .73** - 

Satisfaction 
D - - - .17*

* 

.19*

* 

- - - - - - - .51** - .19** - 
I .06** - .07** .17*

* 

.07*

* 

- .10** - .05** - .04** - - - .29** - 
T .06** - .07** .34*

* 

.26*

* 

- .10** - .05** - .04** - .51** - .48** - 

Involvement 
D - - - - - - - - - - - .28** .37** - .10* .14** 
I .07** - .08** .26*

* 

.12*

* 

- .09** - .07** - .03** - .07** - .49**  - 
T .07** - .08** .26*

* 

.12*

* 

- .09** - .07** - .03** .28** .44** - .59** .14** 

Loyalty 
D - - - - - - - - - - - - - .43** - .43** 
I .06** - .06** .26*

* 

.16*

* 

- .08** - .05** - .03** .12** .41** - .46** .06** 
T .06** - .06** .26*

* 

.16*

* 

- .08** - .05** - .03** .12** .41** .43** .46** .49** 
               *p<.05; **p<.01; - undefined effect   
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The effective factors on the endogenous variables Trust, Perceived Value, Loyalty, 

Involvement, Image and Satisfaction are summarized as follows:  

 

The most effective variable on Trust was found as Image (.73). Image was followed by 

Interaction Quality of Personnel, Reliability, Effectiveness and Information. 

Effectiveness, Information, Reliability and Station Access have indirect effects on 

Trust, while Interaction Quality of Personnel has direct effects.  

When the total effects on Perceived Value were considered, again Image was the most 

effective variable (.57) among the others which was followed by Interaction Quality of 

Personnel, Comfort, Reliability, Seat Direction, Effectiveness and Information. If only 

the service quality dimensions were considered, the most effective variables on 

Perceived Value were Interaction Quality of Personnel and Comfort. The Seat Direction 

variable having direct effects on Perceived value was found to be statistically 

meaningful.  

 

Loyalty was mostly affected by Satisfaction with a total value of .49. The direct effect 

(.43) of Satisfaction was much greater than its indirect effect. Satisfaction was followed 

by Involvement which has a direct effect (.43) on Loyalty and has no indirect effect. 

Among the indirect effective variables, the most effective one following Image was 

found as Perceived Value (.41) which was followed by Interaction Quality of Personnel, 

Reliability, Trust, Comfort, Information and Effectiveness.  

When the most effective, variables on Involvement were analyzed, it was found that 

Image had the greatest effect (.59). The second and third most effective variables were 

Perceived Value (.44) and Trust (.28) on Involvement. Interaction Quality of Personnel 

was the most effective of the indirect effective variables.   

 

On Image, Interaction Quality of Personnel (.23) was found to be the most effective 

direct variable. It was followed by other directly effective components of service: 

Reliability, Information and Effectiveness.  

On Satisfaction, Perceived Value (.51) and Image (.48) were found as the variables with 

greatest effects. Interaction Quality of Personnel, Reliability and Comfort follow these 

variables. Interaction Quality of Personnel, Reliability and Image have both direct and 

indirect effects on Satisfaction while Effectiveness, Comfort, Station Access and Seat 

Direction variables have only indirect effects. For example, Seat Direction variable does 

not have a direct effect on Satisfaction but has an indirect effect through Perceived 

Value. 

 

 

4. Conclusions 

 

In this study, an integrative model was proposed to investigate antecedents of passenger 

satisfaction and passenger loyalty in High Speed Rail System line between Ankara and 

Eskişehir in Turkey based on the survey data. For this purpose, Structural Equation 

Modelling was performed with complementary –pre and post- analyses. We firstly 

focused on the factors of service quality, for which great attention was given to 

specialize them for HSRS as passenger information, service for disabled persons, 

accessibility to station, accessibility to service, effectiveness, station environment, 

security, comfort, reliability, interaction quality of personnel and seat direction, which 

in turn they provide us more comprehensive results to conclude about HSRS in Turkey. 



ALÇURA et al. 

 777 

To avoid model misspecification, the effects of the factors trust, perceived value, image, 

and involvement were also investigated in a holistic way.  

 

TCDD, the main railway provider and operator of HSRS in Turkey has a strong image 

because of its long history and solid investments. One of the results of the model 

showing the direct and strong relationship between Image and Trust relies on this fact. 

Image has a direct effect not only on Trust, but also on Perceived Value. The other 

option to travel between the two cities is bus transportation. The ticket price is almost 

the same, but the trip takes approximately 3 hours by bus, which is twice as long as the 

duration of the trip by HSRS. Also, HSRS provides a more standardized and reliable 

service to passengers when compared to bus service providers. When the indirect effects 

are also considered, it can be seen that Image has effects on Involvement, Satisfaction 

and Loyalty of passengers as well. 

 

The results show that Effectiveness, Interaction Quality of Personnel, Comfort and 

Reliability are the most effective dimensions of service quality. Especially, Interaction 

Quality of Personnel and Reliability are determined to have direct influence on Image. 

Because Interaction Quality of Personnel has an effect on almost all factors directly and 

also indirectly, the company should keep providing and enhancing reliable service as 

well as kind and caring personnel. The personnel, who are in direct contact with 

passengers, represent the face of the company and will shape passengers’ ideas about 

the company and the service provided in terms of sufficiency, reliability, and 

responsibility. Also, kindness and the caring attitude of the personnel will make 

passengers feel that the fare of the ticket or other efforts made to take the trip are worth 

paying for. According to the results of the model, this feeling about the perceived value 

has positive contributions to satisfaction and involvement as well. As long as the 

passenger feels good about the amount and worth of payment or the effort, he/she 

makes, he/she will feel satisfied and prefer to travel with HSRS.  On perceived value, 

another service quality - Comfort- was found to be effective. The lighting and air 

quality in the vehicles, availability of information and comfort of seats have positive 

contributions on passengers’ perceived value. Those indicators of comfort make the 

passengers feel that they have made a reasonable decision by using HSRS. In addition 

to effects of Comfort, the seat configuration in terms of movement direction in the 

vehicles should be given attention as it was found effective on Satisfaction via 

Perceived Value. 

 

Involvement and Satisfaction play a great role in Loyalty as can be seen from the 

results. This relationship has again been proved as in many previous studies [12, 10, 5, 

7]. As a conclusion, it is recommended to HSRS management to focus on providing 

friendly and accessible personnel, reliable service, and a strong image to have satisfied 

and loyal passengers. 

Besides these conclusions, there are some limitations of the study. As can be seen from 

Table 7, Security, Station Environment, Service Access, and Disabled dimensions of 

service quality do not provide significant effects on any factors. If the questions of 

Disabled dimension were asked to disabled persons during the study or if the questions 

about disabled persons include not only disabled but also special needs people like 

pregnant women or seniors, the results could have been different. These dimensions are 

planned to be enhanced besides considering other factors like switching barriers in 

further studies. 
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