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Abstract: This study investigates the impact of the attitudes of the elderly on the acceptance of
Thailand's high-speed rail technolegy according to the technalogy readiness index (TRI) and techasl-
opy acceptanoe model [TAM) theorses as guidelines for policies or strategies to enhance passengers’
intentions to use high-speed rail. A self-administered questionnaine was used to collect data from
320 elderdy PHIP]E' aped over 0 years in ll‘ll:'.'ﬂ.Ln'I:‘}'I:d areas along hi.‘gh-ﬁp-ued rail routes in Thailand,
before the use of sfatistical nna]:(xi:s and mulHEnmP structural m:]ual:il:ln masdeding (SEM} bo nnal:(au.-
variations in the parficipants’ attitudes toward urhan and rural areas. The results that were thus
obtained from both groups showed their differing attitudes toward the acceptance of technolopy.
The TAM theory considers the attitude foward high-speed rail use in urban areas to be important,
while, in rural areas, attitudes and perceived usefulness are important. With respect to the ease of use
of high-speed rail, the most important factors were attitudes toward use and perceived usefulness.
For the TRI I:hl.'m'].'. inmrvativeness features as the most p:m:l:iw.' imfluence on the pz'rc:'i\'ud [SRETS]
at hiﬁh-ﬂpurd rail use in both groups. Optimism and innovativeness were positive in flusnces, but
discomfort and insecurity carried a negative imfluence with resipect tor the Fen:z'iwd ease af use

and usefulness.

Keywords: high-speed rail; elderly; SEM multigroup anabysis; technology readiness index; technology
acceptance mindel

1. Introduction

Thailand is currently facing becoming an aged society |1], as senior cilizens are more
thar 13 million (20.36%) of its total population [2], with a continuously increasing trend.
The Social Policy and Innovation Development Division predicts |3] that in 2038 there will
be around 20 million senior citizens, or 304% of the total population. In response, the
government has launched a critical policy for aging people as a national agenda, carrying
oul such operalions in accordance with their rights and welfare. The Elderly Act 2003,
Section 11, determines the rights of the elderly for protection, promaotion, and support in
13 aspects, including the provision of their direct comiort and safety in buildings, locations,
vehicles, or other sites where public services are provided, as well as suitable supplementary
fares for transportation [4].

I 2022, the government approved the budget for Phase 1 {Bangkok-Nakhon Ratchasima)
of the construction of the Bangkok-MNong Khail high-speed rail line, which is scheduled
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to be completed and ready for service by 2028 [5]. This is part of the high-speed rail
development plan that is enhancing many routes, carrying out the 20-yvear national strategy
{201 7-2036) [0] according to which four high-speed rail routes will be completed by 2037 [7].
As soon as the service is fully operational, it will provide significant convenience for elderly
passengers as a result of its innovative technology that facilitates their travel [5-10], serving
their travel needs and welfare, following the Elderly Act 2003, Section 11 [£]. Studying
attitudes among the elderly toward high-speed rail technology, which will manifest in
their future, is important as part of the guidelines for a service policy incorporating eldeely
passengers [10,11].

Previous studies concerning the technology acceptance of high-speed rail among a
common population group have been undertaken using different methods [12-14], but they
have paid little attention to the elderly, who are only part of the sample [15]. Only a few
studies have specifically included them [ 1&—1%], using exploratory factor analyvsis and con-
firmatory factor analysis (CFA), along with structural equation modeling (SEM) [17,.20,21]
for the data analysis. In the study of technology acceptance among elderly adulis, few
studies have utilized the technology readiness index (TRI} [22,23] ar the technology accep-
tamce model (TAM) [24,25), or combined the TED and the TAM [20,21]. The combined use
of both theories offers valuable insights into elderly adults” attitudes toward technology.
However, existing studies have predominantly focused on health technologies, with limited
attention given Lo transportalion technologies, which are ceucial for enhancing mobility
amiong the elderly population. Mevertheless, no research has been conducted on the dif-
ferences in the contexts of urban and rural areas, where different social characteristics,
socioeconomic backgrounds, basic attitudes, and environments produce different behav-
iors or intentions [26-29], Thus, policies and recommendations do not take inbo account
geographic differences, which are important reasons that could affect the acceptance of
new technology. The given policy does not take into account the readiness and needs in the
given area conlexl, especially among the rural elderly, who have a reduced opportunity
to access technology: therefore, this study aims to achieve two primary objectives: (1) to
examineg the factors influencing technology acceplance among the eldeely by integrating the
TRI and TAM; and (2] to apply SEM multigroup analysis to identify differences in attitudes
affecting the acceptance of high-speed rail technology among the elderly across various
contexts furban and rural areas). Previous studies have explored the differing perspectives
of urban and rural elderly adults regarding technology and transportation [30.31]. To
address the research question concerning the factors that affect high-speed rail technol-
ogy acceplance amaong elderly passengers in different area contexls as a guideline for the
development of policies taking inlo account the unigue characteristics of each area, we
hawve sel forth an initiative that is important for creating sustainability and effickency in
operations. To achieve maximum success, the policies thal are Lo be created must develop a
positive attitude o technolegy, along with its acceptance. This can resull in the intention
of elderly passengers to use high-speed rail when the service is fully operational. This
study is, therefore, inlended to create an answer for the future direction of Thailand’s
high-speed rail.

2, Materials and Methods

This section mentions a review of the concepts, theories, and related research that
form an important basis for an understanding of the topics or issues thal are related Lo
this study.

Previous studies on technology adoption among elderly people have often empha-
sized the barriers they face, such as limited familiarity with digital technologies, concerns
regarding their use, and discomfort with change [15-21]. However, these studies have
largely overlooked transport technologies, which are crucial for enhancing mobility and
independence among elderly people, and understanding how elderly people perceive high-
speed rail technology could provide valuable insights for designing more comprehensive
transport policies and services.
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2.1 Technology Readiness Index

The TEI forms an approach to the assessment of overall technology readiness (TR}
amwmng those with different qualifications and personalities and who may have different
perspectives on technology [23]. In addition, it can provide policymakers seeking o under-
stand the capabilities of technology using valuable and extensive insightiul information
Lo el identify the areas requiring improventent or 1o be addressed Lo increase the limits
of access to that technology, In other words, the user must learn morve profoundly Lo
understand the technological system o be used. Likewise, exploiting the usefulness of this
technology is the wser’s main goal for controlling the technology system [32]. According bo
Parasuraman’s study [ZZ], the TR kas the following four components:

2.1.1. Optimism

Optimism in this regard relates 1o viewing technology from a positive viewpoint and
believing that it will make life better and make things easier. People who are equipped with
this characteristic have a positive attitude toward using technology (AT} [33]. According to
earlier studies, optimism among the elderly is correlated with perceived usefulness (F'L}

amd perceived ease of use (PEU) [20,21,34]. The hypotheses suggested according to this
divection are as follows:

Hlu: Optimisae regarding technology acceptionce his a positive influence on the PEL of high-speed
rail wwong the wrban elderly.

H2u: Optimism regarding techinology acceptance s o pesitive influence on the PLU of high-spesd
rail wrong the weban elderly.

Hilr Optimism regarding lechnology acceplarce has a positive influence on the PEL of high-speed
rail mnong the rural elderly.

H2r: Optimeism regarding technelogy aoceplance has a pesitive influence on the PU of high-speed
rail wwong the rural elderiy.

212, Innovativeness

Innovativeness represents the measurement of an individual’s willingness to iry new
things and adopt the use of new technology. This dimension is also considered as a factor
that influences TR, as individuals who are more creative tend Lo be more open Lo new
technology [25]. In addition, [21] indicated thal innovativeness that affects the elderly may
be beneficial to users’ experience and help to make them adjust to more ably access that
technology. Similarly, educating users can help increase their understanding of technology
even more [20]. From this, the hypotheses suggested for this study are as follows:

H3u: [nnovativeness regarding technology acceptance hes a pesitive influence on the PEU of
high-speed rail among the wrban elderly.

Hdu: Innevaliveness regarding technology acceplanice has a positive inflwence on the PU of
high-zpeed rail among the wrban elderly.

H3r:  Innovativeness regarding fechimalogy acceptance hes @ positive influence on the PEU of
high-zpeed rail amang the rural elderiy.

Hdr: [nnovativeness regarding technelogy acceptionce iums a positive infiwence on the PU of high-
speed rail arrong Hee rural elderly.
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213, Discomiort

Discomior can hinder TE; the measurement of this assesses an individual's discomiort
or anxiety in the use of new technology. This dimension may have a negative effect on
an individual's willingness to adopt and use it [35]. For example, a study [36] identified
that discomfort kept the elderly from feeling comfortable or kept them from being open to
techinology use acceptance. The hyvpotheses suggested for this study are as follows:

HS5u: Discomfort regerding lechnolagy acceptance hes @ negabize inflsience on the FEL of ligh-spead
rail ewong the wrban elderly.

Heéu: Discomifor! regarding techmology acceptance has o negative influence on the PU of ligh-speed
rail wwong the wrban elderly.

HSr: Discomfort regarding technelogy eoceptance las @ negabive infliuence on the PEU of Tigh-speed
rail wwong the rural elderly.

Hér: Discomfort regarding technalogy adeption iws a negative influence on the PU of igh-spead
rail wwong the rural elderly.

2.14. Insecurity

Insecurilty refers to the feeling of being uncerlain concerning new technology and in-
corporates concern regarding the possible negative effects of using it [22]. This is consistent
with the work of [37], who found that insecurity is an important factor in the elderly’s
willingness to experience new lechnology acceplance, indicating that the willingness of
the elderly to adopt technology is influenced by perceived value, quality of life, and their
confidence in the use of technology. Perceived insecurity, therefore, is negatively related
to such factors. However, insecurity is posilively related 1o discomiort and megalively
coreelated with motivation or intention |35]. Drawing on this, the hypotheses suggested
fior this study are as follows:

H7w: Insecurity regarding fechnolegy noceptance s @ negelive influence on the PEU of ligh-speed
rail ewong the wrban elderly.

HBu: [nsecurity regarding lechnology acceplance fus @ negative influence on the PU of high-spead
rail wwong the wrban elderly.

H7e: Insecurity regarding technology acceptance has a negitive influence on the PEU of kigh-speed
rail wwong the rural elderly.

HBr: Insecurity regarding fechnology acceplance fus @ negabive influence on the PL of high-speed
rail wwong the rural elderly.

2.2, Technology Acceplance Model

The TAM was developed from the Theory of Reasoned Action developed by Fishbein
amd Ajzen [38]. It predicts technology acceplance and is used in the work of Davis and
Bagozzi [39]. The TAM is a theory that is used to explain the relationship between the
causes and consequences of the adoplion or rejection of new technology [40]. The authors
of [39] explained that the theory of techrology acceptance relates Lo bwo main factors: PLI
and I'EU, which together determine the attitudes toward and behavioral intention to use
(Bl a technology [41,42]. Here, the impact of technology acceplance among the elderly
regarding their AT of the high-speed rail service is examined. In this article, the authors
review previous studies on both factors as follows:
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2.11. Perceived Ease of Use

Perceived ease of wse is the user’s sense of how easy itis to use the technology [43,44]. It
helps assess the belief of the elderly that technology is user-friendly and easy to use [45]. In
addition, where the PEL is high, the technology atteacts elderly users due to the appearance
of the device, including beautiful displays, etc. [45]. In addition, knowledge facilitation and
instructions for use make it easier for senior citizens to use the technology [47]. However,
usage conditions and health problems may have an effect on inhibiling intentions to use
new technology [19]. We test the following hypotheses.

H%: PEU regarding techmology meceptance has a positive influence on the PLI of high-speed rail
among the wrban elderly.

H10u: PEU regarding technology acceptance has a positive influence on the AT of kigh-speed rail
ameng the wrban elderly.

He%: PEU regarding technology acceplance has @ positive infliwence on the PU of kigh-speed rail
ameng the rurel elderly.

H10r: PEL regarding technology neceptiance has a positive influence on the AT of high-speed rail
among the rural elderly.

222 Perceived Usefulness

Perceived usefulness describes the belief about a technology that it could potentially
be efficient for wsers [43,44]. From the perspective of the elderly, it can also reflect the belief
lewel that the given technology can help bring about a superior experience [15,45]. The
factors affecting PU include users” experiences and norms and the compatibility between
users and technology [19]. We here test the following hypotheses:

H11u: PU regarding technology acceplance has a positive infliuence on tie AT of igh-speed rail
ameng the wrlan elderly.

Hizu: PU regarding lechnelogy aoceplance las @ positive influence on the Bl high-speed rail among
the wrbarn elderly.

H11e: PU regarding technology acceplance has a positive infiuerce an the AT af high-spesd rail
amueng the rerel elderly.

H12r: FL regarding tecimology acceptance fas a positive influence on the BI Righ-speed rall among
the rural elderiy.

223 Amtitude toward Using

Attitude toward using forms an assessment of the elderly’s overall feelings with
respect to the use of technology. A positive attitude toward the use of technology tends
Lo increase acceplance among the elderdy [£145]. Therefore, the attitude of the elderly
toward using can be determined by examining their feelings and their behavior [45]. The
AT technology also affects behavioral intention. We test the following hypotheses:

H13u: Altitude toward wsing technology hes o positive influence on the BI high-speed rall among
the wrian elderly.

H13r: Attitude toward using technology fuws a positive influence on the BI high-speed rail among
the rural elderiy.

The theory noted is the typical theory, widely accepled for studying the factors that
influence the acceplance and use of new lechnology at present. It focuses on and pays
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attention to the factors of the PEL and PU of technology resulting in the AT and the be-
havioral intention to use a technology and the behavior of real-use acceptance. Integrating
the technology readiness index with the technology acceptance model is important to
understand how elderly adulls accept technology. This integration considers not only
the usability of the technology but also the mental readiness of elderly users. The TAM
alome has limitations in explaining technology adoption among elderly adults, However,
incorporating the TRI can enhance its explanatory power. Key factors from the TR such
as optimism and innovativeness, significantly impact the core components of the TAM,
such as perceived usefulness and ease of use. This integrated model demonsteates an im-
proved predictive capability and helps to address the specific needs of the aging population.
This approach contributes o the existing literature by highlighting both the technological
and psychological aspects of technology adoption [20]. The researcher has adopted this
theory as a conceplual framework concerning the acceplance of high-speed rail technol-
ogy by elderly passenger groups in differenl areas of contexts (urban and rural), since
the two groups of elderly have different perspectives on technology [30], and the study
by [21] alse indicates that elderly passengers in rural areas have more barriers o accessing
tramsportation than elderly passengers in urban areas; for example, mass transit systems
are nol widely available or take a long travel distance to reach. Therefore, il s a reason why
the perspectives on the transportation systems of elderly passengers in urban and rural
areas may differ. In particular, the elderly in rural areas, who have less access o technology
and transportation, may have a lower perceived ease of use than the elderly in urban areas
or may have more discomfort than the elderly in urban areas. To validate this concept, the
above hypothesis was formulated.

3. Research Methodology
3.1 Dala

This study is conducted on the basis of a causal relationship analysis maodel that is
based om the TRI and TAM theories of elderly people living in urban and rural areas in
Thailand, as indicated in Figure |, with the goal of evaluating the correlations among the
impacts of elderly passengers” attitudes on the acceplance of high-speed rail technology.
This study collected self-report questionmaires, with trained personnel engaging with the
questions to help read and explain the questionnaires, from elderly people aged 60 vears
and over, following the definition of elderly people in transportation used in the UK and
the United Mations [49]. In this sample group, 3200 people in four regions of Thailand
and four provinces in each region, tolaling sixteen provinces, were selected along the
high-speed rail route, following government policy [6,7]. In each province, the data were
divided by the respondent’s residential area: urban areas (meaning areas having a large,
high-density communily living together with good infrastructural development) and
rural areas (meaning areas characterized by small, low-densily settlements and limited
infeastructure development) [50]. Elderly people in the urban and rural areas of Thailand
differ not enly in terms of access to infrastructure and technology but also in their social
amd cultural experiences, which play a significant role in influencing their readiness Lo
adopl new transport technologies. The social and cultural differences between urban
and rural elderly people in Thailand have a clear impact on technolegy adoption. Urban
elderly people often face lives separated from their families and communities as their
children work outside the home. As a result, they increasingly rely on technology for
communication and accessing telehealth services. Conversely, elderly people in rural areas,
whao live in extended families and maintain strong community ties, tend to rely more on
their surrounding social networks. As a resull, they may adopt new technologies more
slowly, as they do not perceive an urgent need for lechnology incommunications or remaote
healthcare services [30].
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Figure 1. Research framework of the technology readiness index and technadogy acceptance model.

The questionnaire consisted of three main sections: the first included general informa-
tiom and respondents” travel behavior, as reported in Table | the second section, regarding
factors concerning the travel of the elderly under the TRI theory, consisted of four factors
and 18 items, as shown in Table 2; and the last paret of the questionnaire included the factors
regarding high-speed rail technology acceplance among the elderly under the TAM theory,
with four factors and 15 items, as shown in Table 3. All the items were measured on a
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seven-point Likert scale, ranging from 1 = strongly disagree to 7 = strongly agree.

Table 1. Hl.'!iPI:II'Id.I.'I'IlH' characteristics.

Variable/Questionnaire

Gender

Education level

Ucrupation

£
5

Female

Below bachelor's degres
Bachelor’s degree
Mexre than a bachelor's degres

Homusewrite
LGiovernment, state enberprise
Private company employes
Private buisimmss tr.:d'ing
Farmer

General employee

Frequency

G
Ak

1245
I38
67

113
a1
137

253
35

Urban
Fercentage Frequency

56.0 851
44.0 750
RO 1295
149 255
12 51

133 208
5.1 kN

B 16
316 4%
158 369
.7 350

Rural

Percentage

53.2
d6.8

.z

1.9
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Table 1. Cant.
Urban Rural
Variable/Questionnaire
Frequency FPercentage Frequency Fercentage
Hunw often do you bravel
bomig distances?
37 times a week 123 T 2 G
1-2 timne= a waeek 166 104 1301 5.1
1-2 times a month or less 1311 .y 1364 B35
Mot long-distance
fravel purposes
Tax woark 146 1 10 6.7
Tas I:r.!\'l:l_-"xpm'u actavities / .
Fn 438 HY7 135
fird friends
Tos travel to buy thimgs 140 119 231 1d.4
Tar the doctor ! hospital Shd 353 565 153
Honw do you normally
travel from your home to
the bus or train station?
By yourself ] 356 5511 M
People at home sent 749 6.5 Hdil 52.5
Mertoreyele bor hire/taxi 242 17.6 211 13.2
Age 679 years 672 years
Av-umjgl.' p-unmm| incoene 13 WETHRE 12,874 THB
Table 2. DESH:I'IPII'.'\L' variables in the lEﬂLTH:I'I:IE}' readiness index {TRI).
Latent Variable/ Urban Rural
Ttem 5 R
Questionnaire M sD SK KU M 5D SK KU
Optimism {Cronbach's
Urban = (.91, Kural = {LE8%}
He believes that high-speed
am rail can impTie 5.8 1475 —i{L57h —N345 5490 11006 — 0448 — 0L
transpostation in Thailand.
He believes that high-speed
arz rail can maet the demand for 5810 I E =i{L3%5 ooy 5.550 1070 —0.543 (L.353
lomg-distance travel.
Do vou believe that
traveling by high-speed rail
L] ] . 5710 1AM =&l LN S0 1.0 —0.&l1l (L6
i zafer than other types
of transportation?
He: believes that traveling b:f'
(81 hlEh-xPﬂud rail iz a 5.5 1078 —{Lau LIGE1 5,380 1086 —0.493 (1. 26
worthwhile journey.
Do vou believe that the
ops  Highepesd ol will make 5770 1153 -0915  0Esl 5490 1145 D515 0083
transpartation for yaou
miore efficient?
Innavvativeness
[Crombach’s Urban = (1913,
Eural = [LE86)
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Table 2. Coot

Item

IN1

IMNZ

IME

M4

DF1

DE2

DF3

D

DF5

11

ez

Latent Variable/
Cruestisnnaire

He is not worried about
adapting b new technology.
in using J'riﬁh—ﬂpuud. rail.

You are wi]|'inﬁ ter learm
about new technology
related bo daily life, such as
the use of high-speed rail.
online ticket booking

You always follow mew
news relabed o
technological developments.

You believe that today's
technology was created to
support your use

Discomifort (Cronbach’s
Urban = (.89, Rural ={LE7T}

Do vou think that
high-speed electrc rail can
respond to long-distance
travel for specific groups
ot people?

Are you concerned that the
fare for the high-speed rail
miy be h'ith.-r than other
by pes of transportation?

Are you worried that the
amenities for YOu may nod
b convered lhnmﬁh:luf thae
I:rip_. such as the bathroom
being far away? There is a
small handrail.

Are you worried abiout
traveling to the station? For
win it &5 difficult.

You are concerned that there
may not be many public

wichicles bo access the station.

or have e travel many times

Insecurty (Cronbach’s
L'riban = (1L.B&8K, Rural = (LSH)}

Do you feel unsure about
the process of traveling by
I'I:IE"I-HFH'\-I:' rail, such as
accessing the platform or
Pu‘r:h:minﬁ tickets?

Are you worried that of an
emergency socurs while
traveling on the train? Will
not be able to hul]:! o fme,
such as having a seizure
or robbery.

S.0B0

5050

4.960

5.040

4.610

4.750

4680

4.620

4.690

4.520

4.380

129

1268

1377

1360

1491

1512

1476

1515

1454

1391

1674

— {4l

—iL4td

—{L539

—iL611

=148

—{.225

=173

—{L218

—{L178

—{L050

—{L154

KU

—L162

0,031

— AT

0.324

=075

—{.H37

LN

— 656

—Hd5

0738

—{H55

5030

3120

44930

S.020

4.330

4470

4430

440D

4.370

4430

4.390

5D

1158

1141

1.200

1185

1.393

1404

1424

1433

1.506

1407

1575

Rural

—0.205 -0.273

—0.516 0.333

—0.287 —0.063

—0.29%

—D.ey

— 0.6 —0.60B

—0.65 —D0.B&R

—0.1&80 —0e72

—0.1647 —0.627

—0.1M5 —D0.B0Y

—0.128 —0.611

—0.224 —0.697
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Table . Courk

Latent Variablef

Rural

Item

13

L]

Qruestiovninaire

(B8] yeu think you cannot
travel on the high-speed rail
without an

accompanying person?

Are you hesitant about
using technology for travel?

4.190

4.264

1641

1.551

—{LI72

—{LlB6

KU

!

—L.631

4.210

4.260

5D

1572

1494

—0.127

—0.187

—0.B0%

—0.531

Mate: b = mean, S0 = standard deviation, 5K = skewness, and KL = kurtoss.

Table 3. L:‘L'!OCHPIII‘-'\L' varables in the lL‘fh.‘l'H:-II:IE}' aooephance muasdeld [TAM].

Item

UL

ruz

U3

FEL1

FEL2

FELI3

FEL4

Latemt
Yariable/Questionnaire

Perceived Usefulness
[Cronbach’s Urban = (1811,
Hural = .793)

Yo believe that using the
high-speed rail will make
wirur travel Bme more
trme-etficient n:\-:scmpan.'d tex
other forms of travel.

Using high-speed rail will
increase vour ability to
travel hang distamces.

Thee benetits of high-speed
rail affect efforks to access
thi= service, such as travel
convenienoe. The steps fusr
using the service ane e:i.m'pl.e.
Perceived Ease of Use
[Cronbach’s Urban = (1830,
Kural = [LE31)

Do you think that using the
high-speed rail will make it
easier for you b reach your
destination on time?

Do you think kearning to use
the high-speed rail to travel
is wasy?

Do you think that the station
and train have facilities
for you?

Providing adequate
knowledge about their wse
will help increase the
convenienoe of using
high-speed rail for

|:I|:|¢.'r]:,.' PARSETZETS.

5.740

5690

5.770

5.870

5.620

5.750

5820

5D

1406

1.123

1035

1012

1.195

1.1

1AGG

Urban
SK

—{727

=930

—{.737

—{L7B]

—{LE0E

—{L976

—{LE72

KU

0.754

1014

0.764

0464

0.374

1.237

0.B05

5700

5740

5740

5660

5.560

S5.630

3760

5D

1010

L7

1074

1014

1UO7E

1077

Tk

Rural

—0.555

-0.774

—0.B34d

—0.d64d

—0.62%

—0.78%

—0.B32

0.137

(.881

(0.963

0.055

(0.563

(0.5976

(L858
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Table 3. Cont

Item

ATl

AT2

AT3

AT4

ATS

Bl

BIZ

B3

Latent
Variable/Questionmaire

Attitude Toward Lising
[Crombach’s Urban = (L5777,
Kural = [LE3H)

Do vou think that the
high-speed rail can support

your travel nesds?

Do vou think that
I'I!HI'I-HF&'\I:' rail % a suitable
amd attractive travel option
for yoa?

Do vou think that using the
high-speed rail will reduce

your travel an:-blmn?

Using, the high-speed rail
has no effect o your other
forms of travel.

Do vou think that using the
high-spesd rail is
worrthwhile and
time—saving?

Behavioral Intention to Use
[Crombach’s Urban = (1835,
Kural = L.763)

Do vou think that using the
high-speed rail makes you
feel safe and reduces the risk
of accidents?

Do vou intend b by wsing
the high-speed rail service in
the Futune?

Do vou think that using the
hlgﬁ-sp&'\d rail makes you
feel more comfortable than
traveling with other types of
transportation over

Lomy distances?

556

5511

545

5.5

5620

545

5620

5.530

123

127

1.256

1170

1342

1.1%%

—1.IW

—1i71

—1.IW

—i{LE58

—iL761

—ihSE4

—1.1E3

=1.004

KU

0502

0365

1.534

1.3

5.560

S490

5.500

SA&D

S.R00

5430

3710

5.530

S0

LITE

1IR3

LGl

L1156

L1400

L14B

1125

JRVEL)

Rural
S5k

—0.535

—0.521

—0.491

—0.452

— 0686

-0.772

—0.E51

—0.5349

(.36

(.215

(.213

—0.132

0.3

1052

(.215

MWote b = mean, 50 = standard deviation, 5K = skewness, and KU = kurboss.

3.2, Messwrements and Structural Models

Mplus was used to conduct the mulligroup analysis in SEM. It included a measure-
ment model for examining factor analysis, reliabilily, and convergent analysis. Faclor
amalysis forms the first slep in the analysis, determining the relationship between the
observed indicator lems and latent attitudinal constructs. This study used the CFA, as the
observed indicator items are founded on the TRI theory [22,23] and TAM theory [24,25].
Factor analysis tests hypotheses regarding whether a relationship between the structures
of specified variables is consistent [51]. This method is widely used in social science re-
search |52]. Further, the model fit for comparison between the theoretical model and actual
data was evaluated through checking the factor loading for each item, which should be
more than (L6 [53], as well as the goodness of fit index indicators for the measurement
model, which were as follows: y2/df should be lesa than 5; the Tucker—Lewis Indesx (TLI}
should be greater tham (L80, as recommended by Hooper and Coughlan [54]; and the
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EMSEA should be less than or equal to 008 [55]. In addition, Hu and Bentler [56] indicated
that the CFI should be greater than (.50 and the SEMRE should be less than or equal 1o
.08, After examining the goodness of fit index, the next step was to calculate the construct
reliability (CR} for the convergent validity and the average variance extracted (AVE) for the
discriminant validity [57]. Fornell and Larcker [53] recommend that the CR be at least 070
and that the AVE be more than (.50, Afler examining the factor analysis, reliability, and
convergent analysis, a multigrowp SEM analysis was conducted.

A multigroup SEM uses a model to apply to respondents with different characteristics,
such as gender or culture, comparing them using the same structural model [27,559] A
questionnaire that is designed to check the equivalence of two groups is also known as an
invariance measurement equivalence. Such a measurermnent model is evaluated using cross-
validation to analyvze different parameters in the SEM, such as the number of constructs,
indicator factor loadings, means, and covarlances. However, the slatistical difference
values of x2 (delta-y2) and different values of degree of freedom (delta-df) were used o
evaluate the differences [60]. The results were examined o establish the difference bebween
the parameters of the two models o determine whether the variance was significantly
different [6L61]. It also helped identify the relationship between variables as a guideline for
testing hypotheses concerning correlations between the observed and latent variables [R2],
providing insight into the factors affecting the differences Lo interpret the meaning of
the given context for the analysis of the data. This is useful for data presentation. It
allows researchers to provide appropriale suggestions for policy and the improvernent of
guidelines or the resolution of problems.

This study compared the differences in technology acceptance attitudes toward high-
speed rail between elderly passengers in urban and rural areas. The generated model
compared factorial invariances through forcing their parameters, such as factor loadings
and intercepts, for holding in equal groups. Thus, in spite of the presence of two popula-
tioms, the parameter values were not different. The generated msdel allowed the parameter
values o be assessed independently [63]. This approach resulted in unequally valued
factors for the bwo models |27,61].

4. Results
4.1. Bespondent=" Personal Informuation

A representative group of 3200 elderly passengers aged 60 yvears and older across
Thailand [49] was made up of 1600 urban and 1600 rural residents. The respondents had
the general characteristics shovwn in Table 1. Both respondent groups were mostly men;
80.9% had less than a bachelor’s degree in both geoups. A plurality of the urban elderly
were the most engaged in personal business or trading before retirement (32.6%), similar o
30.7% of those in rural areas. The frequency of long-distance travel among the elderly in
both urban and rural areas was only 1 or 2 times a month or less for more than 8. In the
comparison of urban and rural areas, urban elderly people traveled long distances more
often than those in rural areas, around 3-7 limes per week, ar 7.7%, while only 6.4% of
rural elderly passengers traveled long distances. The purpose of traveling was the same in
both groups: teavel to relax, travel Lo play sports, and teavel to meel friends as much as
possible for 43.8% of urban elderly passengers and 43.5% for rural elderly ones, followed
by traveling o see a doclor or hospital, 35.3%. Elderly passengers living in urban areas
gererally had family members accompany thern (46.8%) or traveled by themselves (35.6%).
Rural elderly passengers had similar travel patterns to urban elderly people, with 52.5%
accompanied by family members and 34.4% traveling on their own. The average age of
urban elderly passengers was 67.9 years, and they had an average income of THB 13,508
per month. Elderly passengers in rural areas had an average age of 67.2 years and an
average income of THB 12,874 per month.
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4.2, Drescriptive Strtistics

The thirty-three variables observed from the questionnaire data were divided into the
observed variables from the TR theory, as shown in Table 2, including eighteen observed
and four latent variables, and from the TAM theory, as shown in Table 3, including fifteen
observed variables and four latent variables. The skewness values for the 33 variables were
between —1.183 and —0.0540, and the kurtosis values were between —0.855 and 1.580. In
the rural elderly passenger group, the skewness values were between — (851 and —{.045,
and the kurtosis values were between —(0L.863 and 1.074, using the maximum likelihood
estimation for the analysis. For the SEM analysis, the parameters should have a skewness
value nol greater than 2 and a kurtosis value not greater than 7 [64,65].

For the measurement of the research instrument reliability, the Cronbach’s alpha
values for all eight latent variables for the urban elderly group ranged from 0,811 1o 0.918,
while those of the rural elderly people extended from 0.763 1o 0.900. This indicated that
the Cronbach’s alpha values for all eight latent variables was greater than (.7, certifying
that the set of question items in each latent variable showed a good correlation with the
measurements of the characteristics [6n]. After probing the relationship of the observed
variables in each latent variable, the CFA was assessed, as shown in Section 4.3, to check
and confirm the consteuct validity of the instrument created according to the theory [57].
This formas a part of the SEM analysis. Section 4.4 provides reliability testing by checking
how much guality and reliability the variables had.

4.3. Results of the Confirmatory Factor Analysis

The CFA of the data divided into urban and rural areas, as shown in Tables 4 and 5,
showed observed variables from 0,600 to 0.881 in the urban group, while those of the rural
group ranged frorn 0.593 to 0.884. All the observed variables were significant (p < (.000).
The reliability was assessed using composite reliability (CR) values for the groups, showing
values belween 0.990 and 0.997 within the acceplable reliability range of values of 0.7 or
higher, along with the average variance extracted {AVE) for both groups: the urban group
ranged from (L557 1o 0.740 and the rural group from 0.520 to 0.703 within the acceplable
reliability range as well (greater than 0.5 [58]. This indicates that the observed variables
were consistent across the latent variables. Consequently, the SEM was analvzed in the

nexl step.

Table 4. Factor analysis for the confirmatory factor analysis (CFA) of the technology readiness
imdex (TERL).

ltem/Measurement
Model

Urptimism
01
0oz
03
P4
s

Irmovativeness
IN1
N2
IN3
IN4
Dascombort
1
¥z
]

Urban Rural

. Error . Error
Laading "l":::lz Variance X ANE Loading \."nIl: Variance R sl
0.947 {L&T0 {1996 Dal6

(.787 =001 0.011 1L.7d6 <1001 03

.544 <0.0x1 .09 L5815 <11.0{1 o

.810 <0.0x1 0010 765 <11.0{1 Lz

.821 =0.0x1 a.01o0 {L7B5 <1001 L1z

(.829 =001 .09 L8312 <1101 {1011
0.947 {740 (.99 Da6d

(.548 =001 .00 LE0G <1001 a1

(LETG <0.0x1 0.087 L8345 <11.0{1 o

(.541 =0.0x1 0.007 LR <1001 1o

L.E36 =001 .09 L7ES <1101 {01z
0.947 633 i.946 D452

(L.GHS =001 0.015 745 =100 L) et

(.749 =001 0.011 LE0G =100 a1

(.850 =001 .09 (L&dG <1001 (Lo
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Table 4. Cont.
Urban Rural
ltem/Measurement E -
Model Loadi " rrer CR AVE  Luoadi - rrer CR AVE
g Value Variance g Value Variance

Fd (L5847 <001 (.09 {L531 (1.0 (Lo

¥Fs (1.745 <0001 (.011 (635 <104 (LG
Insecurity (1.5 LGT3 (1947 003

11 (1.762 <0001 (L0135 1733 <104 (L3

Iz (1851 <0001 (L.O4 (LETH <104 (LG

I3 (.520 <01 (.o10 (LA <14 {LINIE

14 (LE5 <01 (.o10 {LEEH <14 {LINIF

Mote: (R = composite reliabality; and AVE = average varianoe extraction

Table 5. Factor analysis for the confirmatory factor analvsss (CFA) of the technology acceptance

masee] {TAM)

Item/Measurement Model

Perceived Usedulness
Pu1

ruz

PU3

Perceived Ease of Use
PELIN

PEUZ

PEUZ

PELM

Adtitude Toward Lising
All

Al2

AT3

AT

ATS

Behavioral Intention
o Use

Bl

B2

EL3

Loading

1726
799
0777

Laya
ILTEF
L8517
LEYS

L8337
L8359
PUEE 1]
0.7e
a0

743
(LE37
LA

Urban
p= Error

Yalue ¥arianoe
<L 0014
(LN 0012
(LN 0013
(LN 0015
<{LKM 0013
<LK 0.011
<L 0015
(LN 0009
LN 0008
LN 0009
(LN 0014
(LN 0017
(LK 0.013
<LK (.010
(LN .01
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{L543

(LS

(LG

(LS

AVE

(5%

L5357

(Ll

633

- P
Loading Value
0.731 <11.001
0.502 =11.001
0.725 =11.001
(.70 «<11.001
0.745 <11.001
0.784 <11.001
0.734 «<il.0d1
0.753 <11.001
0.769 =11.001
(.70 =11.001
(L6H3 «<11.001
0.593 «<11.001
0.712 =11.001
0.766 =i1.001
iL.GES «<il.0d1

Rural

Error
Variance

0015
0013
005

005
0.4
0.z
0.014

0013
LR bed
LR bed
005
0.01B

0.01E
0.ms
0.7

CR

(.52

0.5

(.55

0.540

AVE

(0.568

(.553

0.520

0.521

Mote: (R = composite reliabality; and AVE = average varianoe extraction

4.4, Model of Fit of the Stalistical Multigroup Analysis Validation

with the empirical data or not, as indicated in Section 3.2 |51]. Table & represents the details
of the estimated comparison parameter between the measurement invariance model and
the different characteristics of the individual group models (urban and rural models).

It is important te perform a model validation before interpreting the model resulls. [n
general, model fit statistics are used to measure the SEM multigroup accuracy by evaluating
the chi-squared test for model fit, with the statistical value obtained from the parameter x2
divided by degrees of freedom, indicating that the developed model fitted the empirical
data and was stalistically significant. In addition, the values for the CFI, EMSEA, TLI, and
SEME were used Lo evaluate whether the model that was built according to theory fitted
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Table 6. Model of fit: statistical and multigroup analysis.

Description

Measurement invaranoe
hdodel 1: Simultaneous
Mndel 2 Factor lading.
mtercept, and structural path
beeld equal across the groups
Individual group

bdodel 1: Urban

Bbodel 2: Rural

a2 df  xudf  CA TLI  RMSEA  SEMRE  Deltay2  Deladf  p-Value
ER0ST BTR 487 0951 0841 0049 Q048
L30ESE O LEI7 0080 0841 00dS 0081 130 5 1001
HETTES 436 4811 093 0S4 e 0051
HSOPT 437 48T 0%de 0935 oms 00l

Mabe: j* = chi-squared statistics, df = degree of freedom, RMSEA = root mean square ermor of ap prosimation,
ShiEM = standardized root mean square residual, TLE= Tucker-Lewis Index, and CFl = comparative fit index

Table 6 presents the stalistical values of Model 1, the simultanecus model, consid-
ering the values of x2 = 4210897, df = 876, (32/4df = 4.807), CFI = 0951, TLI = (L941,
REMSEA = 0049, and SEMR = (M3, Maodel 2, considering the factor loading, intercept,
and structural path held equal across the groups, had values of y2 = 4339858, df = 901,
{x2/df = 4.817), CFl = 0.950, TLI = (.941, RMSEA = (.049, and SEMER = (.05]. Comparing
the models using testing for slatistical significance, delta-y2 = 128 %61 and delta-df =25, it
was found that p < (L5, indicating that the models are different.

For the individual group models (Tables 7 and 5), the urban and rural models, which
were created with reference o the theory, featured 33 observed variables, classified as
rii = 3. In Table &, regarding the statistical values of Model 1, the wrban model values were
A2 = W7 .7eb, df = 436, (x2/df = 4.811), CFI = 0.956, TLI = (.946, EMSEA = 0049, and
SEME = 0051, The model showed a goodness of fit wilh the empirical data. In terms of
the stalistical values of Model 2, the rural model’s values were 32 = 2097765, df = 436,
(x2/dF = 4.811), CFI = (.956, TLI = (L%, RMSEA = (L049, and SEME = 0.051. Thus, the
model fitted the empirical data.

Table 7. Measurements of the model parameter’s standardized estimate for the technodogy readiness
imdiex (TRI).

Urban Rural

E’I::::;:":,:::HH Standardized Standard gt Standardized Standard 2

Estimate Error Estimate Error
Optimism by
[N} [.75% .01z <0 0.574 .70 .01 <{R0HN 0503
2 [L.7HS 0.013 <0 L.623 0763 L0115 <{R0HN 05582
03 L.837 0011 <01 .70 0767 .o14 <R 05588
g [ 0011 <01 L.652 07948 .01z <R LRSS
s (LBA3 o1 <01 .74 [LESE .01z <R CLRSIE
Inmavativeness by
11 CLBIG 0.011 (k0 L.645 0758 o1 R0 0575
1x2 .83 .ode (k0 0L.697 LR o1z <k il
1x3 [ 0.z (k0 LR L [LE&] i1 <k 0747
14 (.85 .oe (k0 0726 0377 o1z R0 O3
Discomiort b:(
¥l (LG6R3 .01& (k0 L4400 0738 .o14 <k 0545
¥z 0.730 0.013 (ki .533 0757 013 <k 0573
DoF3 (.E23 .o11 <{LCHN] (LE7E 07541 (.01% <{r.CHN 0615
%4 (.B57 (.00 <{LCHN] .73 0624 (1.011 <{r.CHN O.E7Y
| g L8220 o1 <0 (L6723 OLEEL L.016 <3{h0HN sl
Insecurity by
11 [L.B55 n.o1n <0 0.731 OLB&D o1z <{R0HN 0740
1z [.755 0013 <01 .568 0735 o1 <R 0540
15 L6d5 .01z <01 Ldl6 OLa7S .o17 <R sl
14 [LGHE .016 <01 0470 0.z L.01& <R oas3
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Table 8. Measurernents of the model parameter's standardized estimate for the technaelogy acceptance
mascie] { TAM]

Latent Variable/
Observed Variables

Perceived Usefulnes: by
U1

rU2

PU3

Perceived Ease of Use by
FEL1

PELZ

FPELIZ

PELM

Attitude Toward Using by
All

ALZ

AL3

ATd

ALS

Behavioral Intention

o Use by

Bl1

B2

B3

Urban Rural
Standardized Standard Standardized Standard
. 2
Estimate Error prValue B Estimate Error p-Value =
719 a7y =001 0517 0L677 e =<0 0459
L8519 D2 =001 0687 0.7 o1 =<0 (a3
LTE3 D13 =001 0552 0.7327 016 =<0 N5
(LATE DA5 =001 0457 (L.6HY o1s <0 D474
(LEDG DAl =001 0.ES0 (.783 013 <0 na13
L& DAl =001 0641 (.785 o1 <0 rald
7R DA5 =001 0502 0.753 o1 <0 0567
L8211 Do =001 0673 0.755 013 <0 057
{LER] DA <0.0x1 0.741 0.771 o1z <[ 0595
{LE43 DA <0.0x1 0711 0.774 o1z <[ D&l
L713 A4 =001 0508 .64 015 <[ 485
rala D7 =001 0368 0.549 018 <[ n3se
L7464 D413 =001 0557 0.729 015 <[ ns53z
{L845 DAV =001 071 0777 014 <[ e
(L& DAl =001 0642 680 017 <[ 463

4.5, Muodel Estimation Anilysis Results

This section presents the conlent and results of the analysis of the impact of the
attitudes toward the acceptance of high-speed rail technology of elderly passengers living in
both urban and rural areas. All of the observed variables in the two models were significant
{p = 0001}, For the SEM inlerpretation, the importance for each observed variable for the
latent variable is indicated using the factor loading values for the measurement model. The
observed variables were accepted for their importance, which decreased according Lo the
factor loading values, as shown in Tables 7 and 5.

451, Usban Model

Figure 2 presents the influence of the TRI on PEU and PU under the TAM, including
its imfluence on the internal latent variables of the TAM theory. All of the latent variables of
the urban model were significant (p < 0.001).

Perceived Ease of Use: Oplimism (f = 0.300) and innovativeness (f = (L528) had a
positive influence on the PEL of high-speed rail, as measured by OF5 (A = (L8a3), the
observed variable that indicated the elderly respondents’ belief that high-speed rail will
make transportation more efficient for the elderly, and IN3 (A = 0.8%8), the observed
variable indicating following updated information related to technology development,
while discomfort {f = —0.076) and insecurity (f = —0.140) had a negative influence on
the PELT of high-speed rail, as measured by DF4 (A = (L857), where the observed variable
indicated that the elderly were worried about the difficulties with respect to traveling to the
station, and BC1 (A = 0.855), the observed variable indicating feeling insecure concerning
travel by high-speed rail, such as accessing the platiorms and buying tickets. Therefore,
these findings support Hlu, H3u, H5u, and H7u.

Perceived Usefulness: Oplimism (f = 0.239) and innovativeness (f = 0.128) showed
a positive influerce on the PU of high-speed rail, as measured by OP5 (A = (L.863), the
observed variable that indicated the belief that high-speed rail will make transporlation
maore efficient for the elderly, and [IN3 (A = (L858, the observed variable indicating following
updated information related to technology development. Discomforl (§ = —0.135) and
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insecurity {p = —(1L130) had a negative influence on the U of high-speed rail, as measured
by DF4 (A = (LB57), the observed variable indicating worry aboul the difficulty of traveling
b the station, and IC1 (A = 0.855), the indicator of feeling insecure concerning high-speed
rail travel, such as accessing the platform and buving tickets. In addition, the PEL of
high-speed rail (f = 0.430} had a positive influence on their FU, as measured by PEU3
(A = —0.80&), the variable indicating the opinion that stations and trains have facilities for
serving the elderly. These findings support H2u, Hdu, Heu, HBw, and H%u.

N [mn | [ mz] [ew ] [ oo | [ m: | [
-m EFTEE X 1 4 . 1 )
IE]" 1 e - e, & Tariee T
- [E L L
— T R Bl joml
-_" ¥ ke 1 liene p— i Tt
e il s = IER ¥
o [IF 13311 I:-ﬂ
i pgses u_l._"ll.l |.||'||I|.
0 e} 544 ol | Jhres
T
3 Atk
.I.I:-"::- o e Tawand Lsisg
k4
I—P L FR L
FIRF LA
o DK AN L ThERES NE}FEe LR [T
-I-_ . H i
nhEkeEs
E“ Tnned |_|1:|_| |_'|-| lh-: re | [ atl | [Can s | [an ATH

Figure 2. Theory of the technology readiness index and the technology acceptance model for the
urban mesdel. Mote: standardized coefficients of SEM. *** p < (.00,

Antitude Toward Using: The PEU of high-speed rail {§ = 0.611) and the FU of high-
spead pail (f = 0.285) had a positive influence on the AT, as measured by PEU3 (A = 0.806),
the observed variable indicating that the elderly considered that stations and trains have
facilities for serving the elderly, and PU2 (A = 0.829), indicaling that the use of high-speed
rail will emhance the ability of the elderly o travel long distances. These findings support
H10w and H11u.

Behavioral Intention to Use: Both the PU of high-speed rail use (f = 0.257) and the
AT of high-speed rail (f = 0.673) showed a positive influence on the Bl high-speed rail,
as measured by PUZ (A = 0.829), indicating that the use of high-speed rail will enhance
the ability to teavel long distances, and ATZ (A = 0.861), the variable indicating the belief
that high-speed rail is the vight altemative and an altractive travel mode. These indings
support HI2u and Hl3u.

4.52. Rural Model

Figure 2 illustrates the influence of the TRI on the PU and FEU of the TAM, including
the internal impact on the latent variables of the technology acceptance theory. All of the
latent variables in the rural model were significant (p < (LOD1).
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Figure 3. Theory of the technelogy readiness index and technodogy acceptance madel for rural model.
Mote: standardized coetficients of SEM, *** p < (.00,

Perceived Ease of Use: Oplimism (f = 0.253) and innovativeness (3 = (L458) had a
positive influence on the PEL of high-speed rail, as measured by OP5 (A = (L836), the
observed variable that indicated the respondents’ belief that high-speed eail will make their
transportation more efficient, and IN3 (A = D.864), indicating that the elderly tend to follow
updated information related to the development of technology. However, discomfort
(B = —0.135) and insecurity (= —0.131) had a negative influence on the PEU of high-speed
rail, as measured by DF4 (A = 0.824), indicating thal the elderly were concerned about the
difficulty of traveling to stations. In addition, the value for ICL (A = 0.860) indicated that
the elderly felt insecure regarding processes regarding high-speed rail, such as accessing
platiorms and buying tickets. These findings supported Hlr, H3r, H5r, and H7e.

Perceived Usefulness: Optimism (f = 0.273) and innovativeness (f = (1122} had a
positive influence on the PU of high-speed rail, as measured by OP5 (A = 0L83p), and
the observed variable indicated that the eldeely believe that high-speed rail will make
transportation more efficient for the elderly, and IN2 (A = 0.864) indicated that the elderly
follow updated information related to technology development. By contrast, discomfort
(B = —0.138) and insecurity {# = —0.134) had a negative influence on the PU of high-speed
rail, as measured by DF4 (A = 0.824), the observed variable that indicated that the elderly
were worried aboul their difficulties traveling to the station, and 1C1 (A = 0.860), indicating
thal the elderly fell insecure aboul the processes of riding high-speed rail, such as accessing
platiorms and buying tickets. In addition, the PEU of high-speed rail (f = 0.438) showed
a positive influence on the PL of high-speed rail, as measured by PEL3 (A = (L.785]), the
variable indicating that the respondents considered whether the stations and trains had
facilities for serving the elderly. Thus, these findings support the hypotheses H2r, Hdr, Hor,
HEr, and H9e.

Antitude Toward Using: This was positively influenced by both the PEU (B = (L613)
and PU {p =0.278), as measured by the observed variable PELS (A = 0.785), the observed
variable that indicated that the elderly considered that stalions and trains have facilities
for sepving the elderly, and PU2 (A = 0.794), the observed variable indicating that the use
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of high-speed rail will enhance the ability of the elderly to travel long distances. These
findings support hypotheses H10r and Hllr,

Behavioral Intention to Use: This was positively influenced by both the PU (B = 0.371}
and the AT of high-speed rail ( = (.483), as measured by PUZ (A = 0.794), the observed
variable indicating that the use of high-speed rail will enhance the ability of the elderly
to travel long distances, and AT3 (A = (0.774), the observed variable thal indicated that
the elderly believe that using high-speed rail will reduce traveling problems. Thus, these
findings support hypotheses H12r and H13r,

5. Discussion
5.1 Theory

This part discusses the differences in technology acceplance attitudes between el-
derly passengers in urban and rural areas toward high-speed rail and provides policy
recommendations for ils promotion in the future [5,7] for the following latent variables:

Behavioral Intention to Use: Section 4.5 shows that the urban elderly group exhibils
an intention o use high-speed rail due to their positive AT of high-speed rail rather than
the PLL In addition, both of these factors are positive influences. The resulls are similar bo
the findings that indicated that the attitude toward m-health significantly influenced the
intention to use m-health [20]. In addition, Chen and Chan [47] stated that the U and AT
had a positive impact on the usage behavior among the elderly. Thus, when individuals
perceive the usefulness of technology and have a positive AT, they tend o show grealer
involvernent im its actual use. These results are consistent with those of the rural elderly
group, indicating thal their intention to use high-speed rail resulted from a positive AT for
high-speed eail rather than the PU of high-speed rail technology. This finding is similar
Lo that of Mitener and Boron [18], who found that elderly adults had a more positive
AT than a negative AT, indicaling a perception that benefils oubweigh the costs in using
technology. Additionally, Kim and Chow [21] discovered that altitudes toward the use
of digital health technology (DHT) influenced continued usage intentions; however, this
finding was different from that of Classen and Mason's study [34], showing that PEL had
no significant influence on the intention o use autonomous vehicle systems amaong eldeely
passengers. Thus, the drafl of a policy plan to make elderly passengers interested in using
high-speed rail technology to meet their needs should focus on making them develop a
positive AT of high-speed rail. For example, Dash and Mohanty [20], who tailored m-health
applications to meet the specific needs and preferences of elderly users, showed increased
collaboration with and support for these technolegies, which should be followed in the
policies that create the PL of high-speed rail technology in elderly passengers, such as [33],
whi developed an educational campaign to increase the PU and security of mobile payment
systems, or [ 18], who implemented educational and Iraining programs to emphasize the
use of technology to increase fubure rates of acceplance.

Attitvde Toward Using: The AT of high-speed rail among the urban elderly is more
influenced by the PELU of high-speed rail than the PU of its technology, and both factors were
positive influences. The resulls of this study are consistent with the following findings:
the PELI and PU positively influenced the eldeely’s attitudes toward m-health [20], in
addition to Chen and Chan [47], who found that both the PU and PEU had a positive
influence on elderly passengers” AT, indicaling thal when they perceived ils usefulness
and ease of use, a positive AT increased. The results for the urban elderly group were
evidently consistent with those of the rural elderly group, showing the AT of high-speed
rail among the urban elderly was more influenced by the PEL of high-speed rail than the
PU of using its techinology. The findings of this study recall those of [ 18], who found that
positive atltitudes were closely linked to the ways in which technology supported activities,
enhanced convenience, and contained useful features, along with research by [21,43,45]
that indicated that PU and PEU positively impacted elderly individuals' attitudes and
intemtions to use technology in the healtheare setting. It is clear that the appropriate policy
for both areas is to create a greater PEL of high-speed rail among elderly passengers bo
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creale a more positive attitude toward the use of high-speed rail among elderly passengers.
[Drash and Mohanty [20] suggested a means of enhancing TR in the elderly population by
focusing on factors such as PU and PEU that influence their atlitude toward m-health.
Similarly, Akritidi and Gallos [43] focused on developing the PU and PEL of digital for the
promolion of health service applications. Additionally, Blut and Wang [35] emphasized
the imporlance of constant supporl for facilitaling the posilive impact of incentives on
perceptions and the use of technology.

Perceived Usefulness: The FLU of high-speed rail use among the urban elderly was
maost influenced by its PEU. This finding echoes that of Chen and Chan [47], who found
that the PEL posilively affects the PU, suggesting that when individuals perceive that a
technology is effortless 1o use, they tend to recognize ils value for enhancing their daily
lives, iollowed by improved optimism and innovativeness, and all three factors mentioned
showed positive influences. These results are similar to those found in previous studies,
showing that optimism and innovativeness had significant impacts on PU [20]. Rebsamen
and Knols [ 19] discovered that self-efficacy in gerontechnology has a positive impact on
PLin elderly adults. Insecurity and discomiort had negative effects on the PL of using
high-speed rail in elderly adults. The results of this study are similar to those found
in previous studies showing that gerontechnology anxiety and health conditions tend
to have a negative influence on PL in the context of technology acceplance by elderly
individuals [47]. Dash and Mohanty [20] found that insecurity negatively impacts L,
while discomfort does not affect it. The results are different from those of the urban group,
which is in line with the rural elderly group, as the urban elderly group’s PLU of high-speed
rail use was most positively influenced by its PELL These findings are similar to those of
Makkonen and Frank [36], who discovered that the effects of FEU on PU were both positive
and statistically significant, and of Kim and Chow |21], who found that FEU had a positive
impact on PLL This positive correlation indicated that when the elderly had a PEU for digital
health technology (DHT], they tended to believe that the use of the mentioned technology
would enhance their own health, followed by improved optimism and innovativeness. All
three factors noted are positive influences. Earlier results showed that innovativeness and
oplimism positively influenced the perception of technology and use, indicating a direct
relationship between the positive variables and TR [35]. In addition, the results of [21]
indicated that optimizm has a tendency toward the PU of DHT and its PEL. Makkonern and
Frank |36] discovered that optimism had a positive influence on PLU, but innovativeness
had a negative one, contrasting with the results of this study. Insecurity and discomfort
had a megative influence on the PU of high-speed rail use in the elderly. This finding forms
a conftrast with that of Blut and Wang [35], who found that insecurity and discomifort did
not significantly affect the use of technology, indicating that negative variables might not
significantly affect TR. As with [47], the obtained results suggest more PEU for high-speed
rail among elderly passengers, as well as policies o promaote the AT, followed by a second
factor, crealing optimism and innovativeness, such as, for example, policies focused on
enhancing motivators such as innovativeness and optimism in individuals to promote the
adoption and use of technology |35]. Furthermore, reducing insecurity and discomfort
should help elderly adulls perceive greater benefits from using high-speed rail, similar
to the results found by Classen and Mason [H], who showed that elderly drivers who
had teaining programs had increased confidence and safety in the use of autonomaous
shuttles. This could further increase acceptance rates. Makkonen and Feank [36] developed
specific strategies for dealing with the discomfort associaled with technology use amaong
the elderly.

Perceived Ease of Use: The PEU of high-speed rail among the urban eldeely is most
strongly influenced by innovaliveness, followed by oplimism. Bolh factors had positive
influences. These results are similar to those of the previous research, as staled in the
following quotation: "Technology makes me more efficient in my occupation; [ can wsually
figure oul new high-tech products and services without help from others, and they have
a positive influence on adoplion readiness™ |33]. In addition, the results of Dash and
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Mohanty [20] found that oplimism and innovativeness show significant effects on PEL
in terms of discomfort. Insecurity tends Lo have a negative influence on perceived ease
of high-speed rail. These resulls are similar to this study, finding that insecurity and
discomfort negatively impact PEL [20]. The elderly group in urban areas in this study
showed results consistent with those of the rural elderly group, in that they showed a PEU
of high-speed rail. The urban elderly were the most influenced by innovativenass, followed
by optimism, and both factors were positive influences. The results of this study are similar
tor those of Kim and Chow [21], who found thal optimism and inmovativeness are positively
connected to PEU, and those of Makkonen and Frank [34]. TR constructs such as optimism
ardd innovativeness tend to have a positive influence on PEU. With respect to discomifort,
insecurily is a negative influence an the PEL of high-speed rail. This finding is relevant o
the following research findings: those of Mitzner and Boron [12], who found that negative
attitudes are associated with inconvenience, unhelpful features, and security and reliability
concerns, [36], who found that discomfort had a negative influence on PEL; and the results
of Kim and Chow [21]. However, insecurity did mol exhibit a significant influence. The
policy developed from this resull is that the technological innovation of high-speed rail
should be publicized to make the elderly aware that high-speed rail technology is an
innovation to make traveling more convenient for the elderly. To increase technology
knowledge among the elderly, it is necessary to identify the different levels of familiarity
with technology in urban and rural areas [46] or W develop positive attitudes toward aging
and life satisfaction, promoting the use of technology among the elderly [47]. Another
factor that can kelp the elderly perceive the ease of using high-speed rail is reducing their
feelings of insecurity and inconvenience with reference to high-speed rail technology. For
example, research by Dash and Mohanty [20] presented an educational program to address
the discomiort that is associated with the use of technology. This would take into account
the impact on the perceplion of ease of use of m-health applications in setting policies Lo
create an environment conducive to acceplance and building trust in technology [33].

5.2, Urban and Rural Socicty

The results of this multigroup analysis based on the TRI and TAM found that elderly
people living in urban and rural areas exhibil different levels of technology acceptance
with respect o high-speed rail, in particular in attitudes toward using high-speed rail.
Adtitude toward using has a positive influence on the behavioral intention to use of the
urban elderly more than the rural elderly, followed by oplimism, which has a positive
influence on perceived ease of use, and perceived ease of use, which has a positive influence
on perceived usefulness. Discomiort is a factor, which has a negative influence on perceived
ease of use, which the rural elderly have more than the urban elderly. The reasons for this
may be the readiness and ability toaccess technology infrastructure | 17], as well as differing
levels of social support and learning [47]. This indicates that the rural elderly in Thailand
have less experience with technology use than the urban elderly [#]. These resulls are
similar tor the results of the study by Purd and Kim [46], which found that access to resources,
social influence, and PU terd 1o encourage technology acceplance in elderly adults in urban
areas. By contrasl, limited resources, lower social interaction, and privacy concerns may
himder the adoption of technology ameng elderly adults in nenurban or suburban locations.
Conversely, perceived usefulness had a positive influence on behavioral intention Lo use,
ard optimism had a positive influence on perceived usefulness amoeng the rural elderly
maore than the urban elderly, indicating that the rural elderly in Thailand viewed high-speed
rail technology as beneficial for their travel. These resulls suggest that it is necessary Lo
enhance the experience of technology use among the rural elderly and to creale awareness
of the benefits of high-speed rail technology among the urban elderly to increase the
acceptance of high-speed rail technology in both groups. In addition to this resull, a study
using mulligrowp analysis o measure atlitudes in urkan and rural areas found that the bwo
groups are different. For example, a study of students” intentions o use helmets in urban
arnd rural areas in Thailand used the theory of planned behavior and control beliefs [27].
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A study af the intention o wear face masks and the differences in preventive behaviors
between urban and rural areas in response to COVID-19 performed an analysis based on
the TAM [25], and a study was conducted regarding whether financial technology improves
the intention o pay zakal during national economic recovery [29]. These findings confirm
different attitudes in different populations affecting technology acceptance. The authors
of [21] suggested that assistance and guidance be provided to bridge the technological gap
that relates to aging o make it easier for the elderly to access technology, including the
provision of social support for the use of technology.

6. Conclusions and Implementations

This study investigated the differences in attitude between urban and rural elderly
passengers affecting high-speed rail technology acceptance, using the TRI [22,23] and
TAM [24,.25]. Both theories have been used Lo study lechnology acceplance in various
fields [20,21], including the acceplance of high-speed rail technology. As Thailand faces
a transition to a fully aged society, the government must develop policies to protect and
support the elderly, including facilitating their travel. The high-speed rail project that is
currently being developed will help increase the convenience of teavel for the elderly [2-10].
In the statistical analysis of the results, the SEM was used to analyze the urban and rural
elderly samples, testing the differences between the urban and rural models, using a
multigroup SEM for the comparison of the parameler estimations. An overview of the
statistical indicators found that the models were consistent with the empirical data, and the
urban and rural models were significantly different.

The main research findings comparing urban and rural residents were as follows.
The factors from the TRI theory of innovativeness had the greatest effect on the PEU of
high-speed rail use. Thus, the PEU of high-speed rail use has the greatest influence on the
PU of high-speed rail and the AT of high-speed rail in both groups. This study supports
the idea that seniors” PEU of technology is important, as the usefulness of this technology
depends on the willingness Lo use it. Positive atlitudes toward using technology were
influenced by both the PEL and P, highlighting the importance of considering these
factors in encouraging lechnology in this population [21]. Both the AT and U had a
positive effect on the intention to use high-speed rail. Therefore, both urban and rural
groups showed the same results. However, certain significant differences arose in the
parameters. Particularly, the atlitudes toward using high-speed eail technology were clearly
higher in urban areas than outside them. Conversely, the PU of high-speed rail lechnology
in rural areas was greater than in urban areas.

The policies or strategies recommended for the two groups differ according Lo the
resulls, as follows. To increase the intention o use high-speed rail, urban areas should focus
on enabling the urban elderly with posilive attitudes toward using, while, in rural areas,
it is mecessary o promote positive attitudes toward using for high-speed rail, along with
pelicies o enhance its PU. Policies enhancing elderly passengers” recognition of the benefits
and convenience of using high-speed rail lechnology should be promoted. Furthermore, it
is indispensable to reduce discomfort and insecurity. This will promaote the FU and ease of
high-speed rail technology use, leading to positive attitudes toward using high-speed rail
for the elderly and their intentions Lo use it.

To guide policy development o foster positive altitudes toward using high-speed
rail among the urban elderly, awareness should be raised of high-speed rail travel as a
suitable mode of transportation for urban residents to atlract more elderly passengers.
By contrast, in rural areas, the focus should be on addressing travel challenges. This can
be performed through initiatives including the organization of high-speed rail tours Lo
provide real-life experiences, including special discounts, and hosting technological and
innovative exhibitions that relate 1o high-speed rail to build confidence and produce a
paositive impression for the elderly. This can be achieved by organizing an activity like the
High-Speed Rail Tour, allowing participants to experience actual high-speed rail services,
along with the introduction of technology and various facilities on the trains. Examples of
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previeus activities include a lecture om Basic Rights that the Elderly Must Know held at the
Thailand Health Care 2024 Retirement Club Event; special lectures on further expanding
the results of the Dhgital Elderly course; and activities that use the power of the elderly in
driving a maore social society, along with the Center for Quality-of-Life Development and
Career Promotion for the Elderly (the Centers), China, and the activity Create Happiness
for the development of the elderly [67]. These policies will emcourage elderly individuals to
perceive high-speed rail as a suilable and appealing travel option tailored to their needs, so
thal they believe that utilizing high-speed rail services can effectively alleviate the comman
travel challenges faced by older adults, offering a more convenient and reliable mode
of transportation.

Polices enhancing the PU of high-speed rail use both within and oulside urban ar-
eas can be implemented by providing the elderly with information on high-speed rail
technology, enhancing their abilities to travel long distances, including arranging commou-
nity seminars to introduce the use of high-speed rail, distributing documents and public
relations materials to explain the advantages of the use of high-speed rail, and giving
advice and assistance for booking tickets and travel. Communities can be provided with
information on the benefits of high-speed rail, informing them, for example, that high-
speed rail helps increase comiort and safety over long journeys. Past activities include
group discussions on the lopic of the rights and welfare of the elderly in a seminar on
Elderly Welfare toward a Sustainable Future; another on Create Happiness, Aging Sociely,
and Confidence: Ready to Cope with an Aging Society; and a third on Create Happiness,
Confidence, and Ready for an Aging Society [67]. These policies are expected o encourage
elderly imdividuals to perceive that using high-speed rail will enharce their ability to travel
long distances with greater ease and convenience.

With respect to the PEL of high-speed rail both in urban and rural areas, the focus
should be on providing information using printed materials, oullining the facilities for
elderly passengers al high-speed rail stations and on trains, as well as through electronic
media (video, audio, and various online media), or through developing a detailed manual
on the use of high-speed rail for the elderly, including details on the facilities; disseminating
online articles; and publishing social media posts highlighting the convenience of using
services, such as the facilities for the elderly on high-speed rail. These could be distributed
through various websites and social media, and activities could be organized for actual
use by the elderly, such as with the use of elevators and escalators at slations, using
bathrooms on the train, and accessing platforms. Examples of similar manuals would
include guidelines for requesting services, such as the Elderly Social Wellare Development
Center, the Elderly School Manual, and the Manual for Preparing Elderly Community
Enterprises for Online Trading [62]. These policies will encourage elderly individuals Lo
perceive learning Lo use high-speed rail for travel as an easy and accessible process. It
also seeks Lo promote the beliel that stations and trains are well equipped with facilities
specifically designed o accommodate the needs of older adults,

The policy of improving the perception of high-speed rail innovativeness has led to
an oplimism toward high-speed rail among elderly individuals to stay informed about
technological advancements and Lo foster the beliel that high-speed rail will improve the
efficiency of their transportation options through multiple media channels, including dis-
seminating information on the innovation and safety of high-speed rail in print media;
crealing videos demonstraling the convenience of using high-speed rail, including a public
video presentation entitled “Innovation and safety of high-speed rail for the elderly™; and
distributing them through enline channels, such as YouTube and various types of social
media. Such seminars can be simullaneously organized in the community to directly
deliver additional information. Examples of involved media under the following topics
were The Elderly with Technology Use, Aging Society and Financial Services in the Dhgital
Age, the Project of Expanding the Elderly’s Use of Technology and Innovation, and Inno-
vations for the Actual Use by the Elderly [6%]. In addition to the policies aimed at raising
awareness of the benefits of wsing high-speed rail technology, public transportation should
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be provided from community centers in rural areas to the station. Both stations and rains
must offer comprehensive facilities for seniors throughout the joumey, including restrooms
equipped with small grab bars o assist elderly passengers. Additionally, incentives such as
discounted fares for senior passengers of group travel promotions can further encourage
the elderly 1o use the service. Having trained staff available to assist elderly passengers
with variows high-speed rail travel procedures, such as accessing platforms or purchasing
tickels, can greatly alleviate concerns about receiving prompl assistance in the event of an
emergency during the journey, such as a medical emergency or a security issue like thefl,
This is particularly important for elderly individuals living in urban areas, who may be
especially concerned aboul safety and security. In addition, such policies will also help
reduce discombort and insecurity, which are significant obstacles to elderly passengers for
the PU and PEU of high-speed rail technology.

With the projected increase in the elderly population, a corresponding rise in the
number of older adults who are either unable to drive or live independently is anticipated.
This demographic will likely face significant barriers in accessing lransportation services.
Therefore, it is imperative o develop a deeper understanding of the unique needs and
preferences of older adults to create transportation systems thal are betler equipped Lo
serve them. Designing systemns that cater specifically to this group will also be critical in
attracting elderly users, who are expected Lo form a significant portion of future high-speed
tail demand. Policy recommendations arising from this research can be effectively imple-
mented through coordinated efforts among the relevant agencies. Engaging in discussions
and collaboralions with stakeholders will facilitate the creation of a shared vision and ¢om-
prehensive guidelines for policy development, ensuring that the transporlation needs of the
elderly population are adequately addressed in the context of high-speed rail technology.

7. Limitations and Future Research

While this study provides profoundly valuable insights, several limitations should be
addressed in future research. The sample of urban and rural residents living along high-
speed rail lines may not be representative of the entire elderly population. Fulure studies
should include a more diverse and larger sample to increase generalizability. Further,
lomger term studies are indispensable o examine the changes in attitudes and acceptance
over lime as high-speed rail technology evolves. The investigation of other factors, such
as cultural influences and economic and social status, may enbance the understanding of
techrvolopgy acceplance among elderly groups.
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