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The Effect of High-speed Railway Station Facilities and Train Related Services on
Customer Satisfaction: Based on KTX User Experience

oz - gex - AMS - Zols - Zal

Kang-duck Lee - Eun-Ju Hwang - Sun-Ho Yeom - Min-Ho Kim - Hye-Jung Jo

Abstract The purpose of this study is to investigate service factors and relationships affecting customer satisfaction
by measuring indexes of the entire set of high-speed railway station facilities and train services. In this study, we col-
lected data from 202 KTX passengers and analyzed the data using the structural equation model (SEM) method.
Through exploratory factor analysis (EFA), we found five major service factors, including parking related service
(PRS), station convenient facilities related service (SCS), ticketing services (TIS), service within the train (SWT), and
inner environments (INE). As result of a hypothesis test, it was found that PRS does not influence SWT, whereas SCS
and TIS positively affect train related service. Also, SWT and INE significantly affect the overall service satisfaction of
customers. Thus, our findings provide that station facilities and train service experience are important factors that can
enhance customer satisfaction.

Keywords : KTX, Railway service, Station facilities related service, Train related service, Customer service satisfaction
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Table 1. Service activities and measurement items.

Steps of passenger activity Services activities Items Remarks

Reservation and ticketing by online 4
Using parking facilities 6

Step before boarding the train Using station related facilities 22 Station
Ticketing by offline 4
Moving and waiting on the platform 4
Taking a train and seating 8

Step on boarding the train Using train facilities 7 Train
Waiting for alighting from the train 2
Alighting and moving on the platform 3

Step after boarding the train Handling for customer complaints 3 Station
4

Survey of overall satisfaction

Total
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Note. PRS( parking related service), SCS( station convenient facilities related service), TIS( ticketing services),
SWT( service within the train), INE( inner environments), CSS( customer service satisfaction)
Fig. 1. Proposed research model.
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Table 2. Analysis of discriminant validity and correlation matrix.

Constructs Mean S.D PRS SCS TIS SWT INE CSS
PRS 3.37 0.75 0.69
SCS 3.43 0.75 0.59"" 0.77
TIS 3.67 0.83 0.60"" 0.55"" 0.75
SWT 3.45 0.79 0.60™" 0.50"" 0.58""" 0.63
INE 3.36 0.87 0.62"" 0.49™" 0.58™" 0.65™" 0.68
CSS 3.83 0.68 0.47"" 037" 0.48""" 0.56"" 0.52"" 0.82

Note. Bolded diagonal elements are the square root of average variance extracted (AVE).
*p<0.03, **p<0.01, ***p<0.001
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Table 3. Reliability measures for the measurement model.

Observed Standard Factor Cronbach’s Composite Average variance
Constructs . Mean L. . L
variables deviation loading alpha reliability extracted
PRS1 3.49 0.92 0.79
PRS2 3.38 0.96 0.75
PRS3 334 0.95 0.74
PRS4 336 0.97 0.74
Parking related PRSS 3.15 115 0.71
service 0.93 0.90 0.48
(PRS) PRS6 334 0.96 0.67
PRS7 3.39 0.97 0.65
PRS8 3.38 0.88 0.65
PRS9 3.50 0.98 0.62
PRS10 3.40 0.93 0.57
SCS1 3.44 0.89 0.82
SCS2 3.51 0.93 0.80
Station convenient SCS3 341 088 078
facilities related 0.92 0.90 0.59
service(SCS) SCS4 332 0.86 0.78
SCS5 342 0.91 0.76
SCS6 3.49 091 0.67
TIS1 3.67 0.97 0.79
Ticketing TIS2 3.71 0.89 0.77
. 0.89 0.83 0.56
service(TIS) TIS3 3.74 0.97 0.73
TIS4 3.57 0.99 0.70
SWTI1 3.46 0.89 0.71
SWT2 3.49 0.91 0.71
Service within the
. SWT3 347 0.89 0.61 0.89 0.77 0.40
train(SWT)
SWT4 3.59 1.01 0.58
SWT5 3.30 1.03 0.52
Inner INE1 3.36 1.02 0.75
environments INE2 3.54 0.89 0.65 0.83 0.72 0.46
(INE) INE3 3.18 113 0.63
CSS1 4.03 0.69 0.84
Customer service CSs2 3.77 0.79 0.83
satisfaction 0.91 0.89 0.67
(CSS) CSS3 3.80 0.73 0.80
CSS4 3.72 0.83 0.80

Note. Factor Loading(>0.5), Cronbach’s a(>0.7), Composite Reliability(>0.7), Average Variance Extracted(>0.4)
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A50] AR FHHUE AS BAsiok Ak, F, TP ArRd] APl wev Aol FEA A7 Aole] U
HEE ek, o)t EAF FrEo] 4] duh} AFeIE AR AXE oJudic). o2 $13) 2 GFL RMSEA,
NFIL, TLI, CFI 59 4 A%e 242 B3] A7ude] 43eg Bes) & 4 ook & dpude] A= 4% 4w, 2
L 512,390 RRGEE 4200]H, EZ A= 1.22(<3), RMSEAL 0.03(<0.05), GFE= 0.87(>0.9), NFI= 0.90(>0.90), TLE= 0.98
(>09), CFI= 098G09)2, A= 7|2 BF F25: A0= Ueht e Ae 2o AFHUL. Ag= 23 of
2 Table 4%} 7t}

Table 4. Model fitness.

Model x> x/df df P GFI NFI TLI CFI RMSEA
Default 512.39 1.22 420 0.00 0.87 0.90 0.98 0.98 0.03
Criteria <3 >0.05 >0.90 >0.90 >0.90 >0.90 <0.05

33 7H43dE & A

THAHS AT, A A F AR W AfRIAE GaE W AR AeF A QL QIaAI7F LrEhR] oot 712t QAT HI 2
[=0.14, t-value=1.66), A} W} S84 (HIb; 4=0.23, t-value=2.39)0]= 5% G040l A EA MO R Qojuat ke u]x|i
Ao Vel FAAA Tl Aulset A3k i) Auls o] e AL Qoks AL FAAAL] 2 B Auls
o] FAW A} W MM AR Fisite 22 ofujsin, dafelg-2 S8 dage s Hdshs o84 et
& 72 olgaht ol 745l 1 Fa4E v Xk e oluigicki B 4 olck. T, SHOAA Bl Aulat @
2} U] AJH|A(H2a; 043, t-value=4.17)9} 22} U] 3424 (H2b; 4-0.65, t-value=5.77)0]] 0.1% Q-0)4-Zoll4] EAHoz &
ofulgt A7 ehh, 294l SRR A MRHe eRde MAEA SA] AP TRiAE A0} ol kA o
A v AHIH3; 40,26, tvalue=243)0] 5% il A BAROR Selulapl teht 34 HoR oAyl awas
AZE AL E5F G2 U AH|~(H4; =0.19, t-value=2.78) 4 Z7 QA (HS; £=0.23, t-value=3.49)= Z}Z} 1%, 0.1% -3-2]4=
ZolA BAHOR Folulg A3} ek, o] F Wg B ARANIAS olgel 7S] whEo] he: FaT YL
H|R&= Ao ® i 4= Qitk(Table 5 32

Table 5. Results of hypotheses using structural equation model.

Hypothesis Path Path coefficient T-Value Results
Hla PRS - SWT 0.14(n.s) 1.66 Rejected
Hlb PRS - INE 0.23* 2.39% Supported
H2a SCS - SWT 0.43%%* 4.1 7HH* Supported
H2b SCS - INE 0.65%** 5.77H** Supported
H3 TIS - SWT 0.26* 2.43* Supported
H4 SWT - CSS 0.19%* 2.78%* Supported
H5 INE - CSs 0.23%%** 3.49%%* Supported

Note. * t()_()5:1.960, ** t()_()1:2.576, ok t()_()()1:3.291
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Table 6. Path coefficient and standard deviation of multi mediating models.

Unstandardized Standard
Models Path K L. t-value p-value
path coefficient deviation
Default 1 PRS — CSS 0.31 0.06 5.19%** *okok
Direct
e Default 2 SCS - CSS 0.40 0.06 671 o
model
Default 3 TIS — CSS 0.41 0.06 6.76%** sk
PRS —» CSS 0.01 0.08 0.15 0.88
PRS - SWT 0.61 0.08 7.50%%* sk
Multi mediating
SWT — CSS 0.26 0.06 4.65%%* sk
Model 1
PRS — INE 0.72 0.09 7 770*** otk
INE — CSS 0.22 0.06 3.66%%* sk
SCS —» CSS 0.10 0.09 1.07 0.29
SCS —» SWT 0.72 0.08 8.88¥ ¥ sk
Indirect Multi mediating SWT 5 CSS 053 006 T —
model Model 2 : : :
SCS —» INE 0.84 0.09 8.9]*xx ok
INE — CSS 0.18 0.07 2.55%%* **
TIS —» CSS 0.15 0.10 1.51 0.13
TIS > SWT 0.71 0.08 8.41%%* sk
Multi mediating
SWT — CSS 0.22 0.06 3.64%%* sk
Model 3
TIS - INE 0.88 0.10 8,93 ok
INE — CSS 0.15 0.07 2.11* 0.04

Note. * t905=1.960, ** ty(1=2.576, *** t(001=3.291
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Appendix
Table 7. Measurement items.
Services L.
Steps L Description of measurement Items
activities
The telephone customer service representative who is kind, prompt, and precise regarding reservations
Reservation

Step before
boarding
the train

and ticketing

The telephone customer service representative who is professional

Reservations, ticketing, refund and cancellation system available on the website

b online Reservations, ticketing, refund and cancellation system available on the mobile application
Parking staff who are kind and perform their duties (Collecting fees, receipts)
Parking sign and a list of charges
Using parking | Parking lift gate
facilities Parking ticket vending machine and payment system

Signs for parking area and location

Signs for passages and information of the station building

Using station
related
facilities

Elevators, escalators and stairs in the station

Safety facilities equipped in the station (Anti-slip mat, calcium chloride, etc.)

Disabled facilities in the station (Guide brick, braille sign, braille map, voice guidance)

The information for the use of disabled facilities and availability of kind assistances

Emergency buttons placed in the station.

Smoking rooms and related facilities in the station(Trash can, ventilation)

Cultural complex space in the station (Theater, museum, shopping mall, etc.)

Restaurants, convenience stores, bookstores, coftfee shops with good services in the station

Facilities in the station restaurants (Table, chair, supplies, etc.)

Customer service in the waiting room of the station

Facilities in the station (Chair, TV, electric sign, vending machine, coin locker, etc.)

Emergency equipment in the station (Fire extinguisher, fire plug, gas helmet, oxygen mask, etc.)

Temperature, humidity in the station

Train and station building information (Announcement and electric sign)

Responsive ability to emergency in the station

Access to IT service in the station (Wi-Fi, etc.)

Nursing room facilities in the station (Information, washstand, toilet paper, nursing tools, chairs, etc.)

Membership lounge facilities in the station (Computer, water purifier, copy machine, relaxing area, etc.)

Convenience store facilities in the station (chair, table, shelf, food, supplies, etc.)

Bookstore facilities in the station (Book, shelf, chair, etc.)

Coffee shop facilities in the station (Chair, table, etc.)

Restroom facilities (Toilet paper, trash can, washstand, mirror, light, toilet, etc.)

Ticketing by
offline

Ticketing representative who is kind, prompt, and precise

Ticketing facilities (Card reader machine, brochure, sign, ticketing line, etc.)

Automatic ticket vending machine facilities (vending machine, customer help button, etc.)

The vending machine assistant who is kind and capable of dealing with errors

Moving and
waiting on
the platform

Platform map and availability of kind assistances for the disabled lift.

Moving and lifting facilities on the platform (Escalator, disabled lift, speed gate, etc.)

Facilities in the waiting area (Waiting chairs, vending machine, electric board, sign, trash can, etc.)

Announcement system in the waiting area(Audio announcement, electric sign)
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Table 7. Continued.

Services -
Steps . Description of measurement Items
activities
Train attendants with good service(Boarding information, assistance for the disabled, checking luggage)
Facilities for boarding train (Lift, car sign, luggage area, etc.)
Helping passengers such as finding seats.
Taking a train Supplies for information on the train (Monitor, magazine, brochure, etc.)
and seating Facilities on board (seats, electric outlet, foot rest, seat cargo net, etc.)
Physical environment inside the train, such as temperature, humidity, etc.
Access to IT service on board (Wi-Fi, etc.)
Responsive ability to emergency on board
Step on - — -
. Train restaurant staff with good service
boarding the
train Train restaurant facilities (Table, chair, menu, amenities with additional charge)
Train toilet facilities (Mirror, toilet paper, trash can, washstand, etc.)
Using train : -
_g_ K Train snack cart with kind staff
facilities
Train snack cart with kind staff.
Train nursing facilities (Nursing tools, chair, sanitary bag, towel, etc.)
Self-service stand on the train (Vending machine, cell phone charger)
Waiting for Assistance for waiting or alighting with kindness (Guidance, assistance for the disabled)
alighting from . L . o
the train Announcement for waiting or alighting(Audio announcement, electric sign announcement)
Alighting and | Train attendants with good service (Announcement, assistance for the disabled)
moving on the | Assisting for lost property
platform The lost and found office
Handling for | Customer service and customer-friendly process for compensation
bSteg . afte; customer Customer service and customer-friendly process for complaints
oarding the . - - —
train complaints Contacts for customer service (Website, application, telephone, etc.)
Overall, [ am satisfied with using the railroad
Survey of I will keep using the railroad if possible
overall - - -
. . I will recommend the railroad to people with full confidence
satisfaction
I will talk about this railroad to people with a positive attitude




