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ABSTRACT

This research investigates passengers' perceptions regarding the implementation of integrated
railway Quick-response Code mobile payment systems. Their perception of the technology is crucial
for determining the main factors that influence technology acceptance in transport tariff integration
sector. The research locations are in Jakarta (Jaklingko application) and United Kingdom (Trainline
application). The method used in this research was the technology acceptance model. The model
was used to identify the construct and indicator variables hypothesized to influence acceptance. The
model's dependability was then evaluated using the partial least squares — structural equation
modelling method. After the model had been evaluated for dependability, it was tested on the
determined hypothesis to determine factors that could increase passenger acceptance of the
application. The analysis revealed that the technology acceptance model extension factors which
influent the model were self-efficacy, informativeness, result demonstrability, subjective norms and
perceived risk. This study's findings also suggest that policies implement travel behavior
interventions, distribute information, instructing transportation operators to conduct targeted
advertisement technology and comply with network security standards can increase technology
acceptance. These results support previous research concerning the core concept of technology
acceptance model but also found differences with several previous studies, namely that perceived
risk does not influence perceived ease of use because the most significant concern of mobile
telecommunication users is failure transactions. Moreover, the indicator difference between the two
application models demonstrates that each technology implementation is unique and that there may
be disparities in the indicators representing the model's construct variables.

Key word: tariff integration; technology acceptance model; QR code; mobile payment; structural
equation modeling.

INTRODUCTION

Public transport integration aims to reduce unintegrated services among operators by integrating
information, physical, and tariff services (Abrate et al., 2009). Moreover, according to Sharaby and
Shiftan (2012), fare integration has three significant effects: shifting trips from private cars to public
transportation, reducing congestion, and allowing passengers to choose the best route . However,
existing transportation payment tools, for instance, traditional smart cards have flaws, such as not
being interoperable among operators (Fraga-Lamas et al., 2017). According to Fraga-Lamas et al.
(2017) innovative approaches, such as electronic ticketing systems using RFID, NFC, and QR
codes, are being developed to address this issue.

Electronic tickets, such as loT-based public transit payments using QR codes with banking
integration, are one idea for implementing fare integration between railway operators in urban and
intercity services (Shuran and Xiaoling, 2020). Researchers have examined the behavior of mobile
phone customers and analyzed factors influencing consumer adoption (Zhou, 2013). However,
implementing 10T applications involving multiple stakeholders may result in divergent expectations
and objectives. Interviews with railway 10T users or potential users are necessary to understand their
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perceptions and use in developing and implementing IoT in the railway sector (Singh et al., 2022;
Udoh and Kotonya, 2018).

QR Code-based technology enables the integration of fare across operators through the issuance of
multiple QR Codes to users who purchase tickets from multiple operators (Shuran and Xiaoling,
2020). Several locations, including Greater Jakarta and the United Kingdom, have implemented this
technology (Azzam Akmal et al., 2023; Trainline, 2023). As a result, it is critical to investigate the
acceptability of this technology to identify the determinants that impact that acceptance and to
develop approaches that will motivate users to utilize it.

Several studies examine the acceptability of technology, including in the financial sector, QR-code-
based applications, transportation, internet-based applications, and social media and mass media-
marketed applications. However, there is an absence of research exploring public perceptions of
loT-based transportation payment technology, especially using applications that utilize QR Code
payment on transportation. Based on this rationale, the aim of this research is to observe factors that
influence technology acceptance of QR Code-based integrated ticketing applications based on the
perceptions of urban and intercity railway users.

RESEARCH METHODS
Research Steps

The stages of research to answer research questions commence with the observation problem and
conclude with the formulation of conclusions. The research phase commences with the observation
of the most recent railway issues. Then, a literature review was conducted to examine the problems
and discover solutions to problems addressed in previous research. In addition, the literature review
investigated variables and theories used in this study. After a literature review, the necessary data,
construct, and indicator variables were identified to produce the PLS-SEM analysis results. After
determining the variables, the hypothesis was formulated based on prior research. Based on previous
research, parameters to determine the model's viability are also determined.

Data compilation utilizes both primary and secondary data sources. Primary data were collected
through an online survey, while secondary data were gathered from various sources. The testing
analysis begins with validity and reliability to ensure the validity and dependability of the model
assessments through a pilot survey. Acceptance factors were determined after obtaining a suitable
model with the specified parameters. Once the influencing factors have been identified, best
practice-based policy recommendations can be developed. The research concludes with conclusions
and recommendations drawn from the findings. The steps in this research are illustrated in Figure 1.

709


http://dx.doi.org/10.32832/astonjadro.v13i13
http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

Rahardianto Tripradipta, Sigit Priyanto, M Rizka Fahmi Amrozi, Andrew H. Kemp
Analysis of Integrated Railway QR Code Mobile Payment Systems Technology Acceptance

Problem observation

v

Literature review

¥

Identify variable, determine hypothesis &
design question

Collect Primary Data

e Validity & reliability test through pilot survey
» Questionnaires from Jaklingko & Trainline users

Collect Secondary Data
Number of Jaklingko & Trainline application user

v
Data Analysis
o Descriptive analysis
o Structural Equation Model (SEM)

¥

Conclusion

¥

Recommend policy based on best practice

End

Figure 1. Research Step Flow Chart
Variable & Hypothesis Definition

This study's research design begins with identifying the construct based on the literature review
results. In the concept operationalization stage, indicators that characterize the construct were
determined after the construct had been defined. After determining the outer and inner models, the
hypotheses to be tested were defined based on the literature review results. The hypothesis results
were then used to determine the respondents' questions to collect data for PLS-SEM analysis. Figure
2 illustrates the phases of the variable & hypothesis definition.

Concept
Construct operationalizati . .
variabel on for this Design Des:%r; ggsﬁtlon
definition from technology hypothesis location
literature review (adding related
indicators)

Figure 2. Variable & Hypothesis Definition Process
Construct Definition

The attitude towards, usefulness, ease of use and intention to use technology impact its acceptance.
These four variables are categorized as internal factors, whereas all other variables are categorised
as external factors. As a result of the Technology Acceptance Model's use and adaptation to the
needs of numerous research disciplines, the external factor group experienced significant change
and growth. The external factors used are subjective norms, perceived risk, self-efficacy,
informativeness and result demonstrability. These factors follow the literature review on similar
applications in the financial and transportation category and applications that utilize internet
connections and mobile phones based on QR-Code.
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Table 1. Summary of Conceptual Framework

Variable Concept Definition Attribute Developer
Perceived Individual belief in the Enhanced user (Davis, Fred D,
usefulness benefits of a technology effectiveness 1986)

Perceived ease of Individual confidence to be Flexibility (Davis, Fred D,
use able to use technology User-friendliness 1986)
Intention to use  User response to the Continuity of use (Davis, Fred D.
technology applied Excitement for utilising et al., 1989)
technology
Attitude towards User evaluation of the User convenience and (Davis, Fred D.
technology interest et al., 1989)

Benefits for users
Subjective norms The effect of social influence  Influence from colleague ~ (Maranguni¢ and

on a user's decision to use Perception from colleague Grani¢, 2014)
Perceived risk User evaluations of specific Leakage privacy risk (Li, J. et al,
risks Financial risk 2019)
Self-Efficacy Beliefs regarding a user's to Ability to use (Abdullah  and
perform a specific task using a Experience in using similar Ward, 2016)
technology technology
Informativeness  the information value provided Information about (Zhao and Wang,
by media like texts, images, or application updates 2020)
videos Information on how to use
Result The production of precise Technology stability & (Maranguni¢ and
demonstrability  results. reliability Grani¢, 2014)
Technology feature & user
interface

Concept Operationalization

Based on the conceptual framework, operational definitions were developed to define indicators for
each variable further. By defining the operational definition, the indicators were determined by
Table 2 for the TAM variables. Each indicator was assigned a code for identification purposes during
analysis.

Indicators of perceived usefulness indicates the usefulness through buying tickets efficiently (Davis,
Fred D, 1986). On the other hand, indicators of perceived ease of use indicates the ease through the
features that are easy to use (Davis, Fred D, 1986). Indicators of the intention to use were how
passengers intend to use it without instructions through the desire of passengers to use the
application (Davis, Fred D. et al., 1989). On the other hand, indicators of attitude toward the
application were how passengers comfort and interest to use the application (Davis, Fred D. et al.,
1989).

Table 2. Conceptual Operationalization for TAM Variables

Variable Operational Definition ~ Code Indicator
Perceived An integrated train ticket PU1  Help users give travel routes
usefulness application based on a recommendation
QR Code generates PU2  Help users calculate integrated tariffs
certain advantages. PU3  Helps users speed up transactions
Perceived ease  The ease that users PEU 1 Ease of user registration
of use experience when PEU 2 Ease of finding route recommendations
operating an integrated PEU 3 Ease of top-up balance or connection to
train ticket application other services
based on a QR Code PEU 4 Ease of buying integrated tickets
Intention to IT1 The level of us of the application
use IT2 The desire to keep using the app
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Variable Operational Definition ~ Code Indicator

The desire of userstouse 1T 3 The desire to find information on
and continue to study the developments
development

Attitude User evaluationinusing AT 1  Convenience in using the application

towards the QR Code-based AT 2 The benefits of using the application
integrated train ticket AT 3 Interest in using the application
application

Indicators of subjective norms were how important people such as colleagues could influence the
use of applications through their review and suggestion (Maranguni¢ and Grani¢, 2014). On the
other hand, indicators of perceived risk were how perceived risk affects application use through risks
that may arise when using the application (Li, J. et al., 2019). Besides that, self-efficacy indicators
were how the ability to operate affects the use of applications through user understanding of the
application and experience in similar applications (Abdullah and Ward, 2016).

Indicators of informativeness were that the information received could affect the use of the
application through the information obtained by the user regarding how to use it and the benefits
received (Zhao and Wang, 2020). On the other hand, indicators of result demonstrability were how
the results and reliability of the application could affect the use of the application through application
quality and stability (Maranguni¢ and Grani¢, 2014). Table 3 illustrates indicators for the TAM
extension variables.

Table 3. Conceptual Operationalization for Extension TAM Variables

Variable Operational Definition ~ Code Indicator
Subjective norms  The influence of others SN1 Others recommend using the
on the use of the QR application
Code-based integrated SN2  Others feel the benefits of using the
train ticket application application

SN 3  Others considered an integrated ticket
was a good idea.

Perceived risk The risks associated with PR 1 Financial risk when wusing the
using an integrated QR application
Code-based application PR2  Leakage risk when using the
could discourage use application
PR3 Itinerary leakage risk when using the
application
Self-Efficacy User understanding of SE1 User's  understanding  of  the
functions of the application’s function
application and SE2 User experience in using similar apps
experience using similar SE 3 User interest in using without
applications encouragement
Informativeness  Information about the QR IF 1 Information related to the integrated
Code-based integrated ticket feature
train ticket application IF 2 Information about how to use and
benefit
IF3 Information ~ about the latest
application updates
Result The QR Code-based RD1  The quality of the application features
demonstrability integrated train ticket RD 2  User interface quality
application facilities RD 3  Application stability (not many bugs
include Or errors appear)

RD 4  Application flexibility (can be used
with weak signal)
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Define Hypothesis

The conceptualization results generate testable hypotheses regarding the influence of research
variables. Correlation or influence may characterize the relationship between variables. Hypotheses
were derived from previous research. Based on above literature review, the hypothesis of the

relationship between variables is illustrated in Figure 3 and summarized in Table 4.

Informativeness f

Perceived of Usefulness HI

!
Hi
¥
IT % Attitude Toward Using }—Hl)——{ Intention to Use ‘
HY

Perceived Ease of Use T
HIL

Result

Demonstrability

I

HI2

Subjective
Norm

Figure 3. Hypothesis Relationship Between Variables

Table 4. Summary of Hypothesis Between Variables

Hyg(())t;;sm Hypothesis Reference

Hi Self-Efficacy positively affects users” perceived (Chow etal., 2012)
usefulness

H, Self-Efficacy positively affects users’ perceived ease of
use

Hs Perceived risk negatively affects users’ perceived (Paul, 2003)
usefulness

Hy Perceived risk negatively affects users’ perceived ease
of use

Hs Informativeness positively affects users’ perceived (Pintado et al., 2017)
usefulness

He Informativeness positively affects users’ perceived ease
of use

H7 Perceived ease of use positively affects users” perceived (Venkatesh and Bala,
usefulness 2008)

Hs Perceived usefulness positively affects users’ attitude (Maranguni¢ and
toward using Grani¢, 2014)

Hg Perceived ease of use positively affects users’ attitude
toward using

Hio Perceived usefulness positively affects users’ intention (Davis, Fred D., 1989)
to use

Hi1 Result demonstrability positively affects users’ attitude (Plouffe et al., 2001)
toward using

Hiz Subjective norm positively affects users’ intention touse  (Barki and Hartwick,

1994)
His Attitude toward using positively affects users’ intention (Maranguni¢ and

to use

Grani¢, 2014)
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Data Collection

The secondary data required was the number of Jaklingko and Trainline mobile application users.
The objective was to establish the required sample size for primary data gathering. The secondary
data collection process involved referencing corporate reports and press releases.

In order to achieve the purpose of this study, a survey technique utilizing a questionnaire was
employed to investigate the user's experience with the application. The survey was intended for users
of the Jaklingko and Trainline applications at least 18 years old. The questionnaire uses closed-
ended queries to obtain responses from respondents. Calculation of the number of target samples
using the Slovin formula (Sevilla et al., 1984)

A pilot survey was administered to 15 respondents who utilized either the Jaklingko or Trainline
applications to collect grammar feedback. Several questions were reworded based on the pilot survey
to make it simpler for other respondents to read and complete the questionnaire.

The primary data survey utilized an online questionnaire with a target of 400 respondents utilizing
the Jaklingko and Trainline applications. 414 Jaklingko respondents filled out the questionnaire,
while 408 respondents filled out the questionnaire. However, 14 Jaklingko and 8 Trainline
respondents did not meet the requirements because they did not use the two applications. Therefore,
there are 400 Jaklingko and 400 Trainline data from respondents could be analyzed. The first 30
responses were used to measure the capacity of questions or statements to represent variables. The
responses obtained were then analyzed using reliability and validity tests.

Research Parameter

PLS-SEM calculations using the application Smart PLS 4 (Ringle et al., 2022). According to Hair
et al. (2014), the following are the outer & inner model evaluation parameters:

Table 5. Summary of Hypothesis Between Variables

No Parameter Value
1  Outer Model
Discriminant validity VAVE of indicator > highest correlation to other
constructs
Convergent validity AVE > 0.5
Composite reliability >0.6
Outer loading >0.7

2 Inner model
Coefficient of determination (R?) 0-1
Cross-validated redundancy (Q?) Q°>0

Path coefficients -l1tol
Effect size () f2>0
Collinearity VIF <5

Validity & Reliability Test

The first 30 responses were used to measure the capacity of questions or statements to represent
variables. If the test correlation value exceeds the table correlation value (rcount > ranie), the queries
on the instrument are deemed valid, and vice versa. The reliability test was carried out at the pilot
survey stage to the first 30 responses to measure the reliability and consistency of the instrument.
According to (Taber, 2018), the acceptable alpha reliability value is 0.7; if the test result is more
significant than 0.7, the instrument is deemed reliable. In this research, identical methodologies were
used to evaluate the reliability of the data to check data consistency.

Data Analysis

Descriptive analysis was used to determine the profile of respondents from the Jaklingko application
and respondents from the Trainline application. After descriptive analysis, Partial Least Squares
Structural Equation Modelling (PLS-SEM) analysis to examine the relationship between variables.
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PLS-SEM was chosen because this study aimed to investigate the relationship between variables,
whereas CB-SEM was used to test the entire model (Dash and Paul, 2021).

RESULT AND DISCUSSION
Descriptive Analysis

Based on the results of the survey conducted, intention to use the application was illustrated in table
6, while demographic characteristics were illustrated in table 7.

Table 6. Intention to use of the application

. Jaklingko Trainline

Intention to use
Number Percentage Number Percentage

Did not intent 1) 10 2.50% 6 1.50%
Sometimes did not intent  (2) 18 4.50% 12 3.00%
Sometimes intentionally  (3) 136 34.00% 69 17.25%
Sometimes very Intent 4) 144 36.00% 207 51.75%
Very Intent (5) 92 23.00% 106 26.50%

Table 7. Demographic Characteristics

. - Jaklingko Trainline
Demographic Characteristic
Number Percentage Number Percentage
Gender Male 184 46.00% 223 55.75%
Female 216 54.00% 174 43.50%
Prefer not to say - 0.00% 3 0.75%
Age 18-25 Years old 148 37.00% 113 28.25%
26-35 Years old 175 43.75% 177 44.25%
36-45 Years old 59 14.75% 77 19.25%
More than 45 Years 18 4.50% 33 8.25%
old
Occupation  Civil Servant 18 4.50% 17 4.25%
Private Employee 216 54.00% 227 56.75%
Student 67 16.75% 102 25.50%
Entrepreneurs 99 24.75% 38 9.50%
Other - 0.00% 16 4.00%
Operating Android 320 80.00% 182 45.50%
system Apple iOS 80 20.00% 218 54.50%

Validity & Reliability Testing

The validity test was carried out by examining the correlation value between the value of each
question and the total number of question items. The correlation coefficient utilized was the Pearson
Product Moment, where the rewbie Value derived with degrees of freedom for 30 samples is 28 (df=n
- 2), and a confidence level of 95% is 0.374. Microsoft Excel's correlation coefficient formula was
used to measure the test's validity. The item was declared valid if reount > rrante. According to the test
results all instruments were valid for use.

Using Cronbach's Alpha method, 30 responses from the pilot survey were evaluated for reliability.
0.7 is an acceptable alpha reliability value. It indicates that an instrument is considered reliable if
the construct variable's coefficient value has a Cronbach's Alpha value greater than 0.70. The SPSS
application was used for the reliability test, which yielded Cronbach's Alpha values of 0.961 for the
Jaklingko questionnaire and 0.909 for the Trainline questionnaire.

Jaklingko Application Technology Acceptance Model

Convergent validity, discriminant validity & composite reliability were valid. On the other side, all
outer loading indicators were more than 0.7 and declared valid, except PR3 indicator (itinerary
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leakage risk when using the application) had an outer loading of 0.646; because the outer loading
value was less than 0.7, it was declared invalid. Therefore, the outer model needs to be modified by
removing the PR3 indicator to make the model feasible. Table 8 illustrates evaluation of Jaklingko
TAM measurement model while Table 9 illustrates re-evaluation after PR3 removed.

Table 8. Evaluation of Jaklingko Outer TAM Measurement Models

Parameter Threshold Value Min Max Validity
Value Value
Outer Model
Discriminant validity ~ VAVE > highest correlation 0.802 0.930 Valid
Convergent validity AVE > 0.5 0.643 0.865 Valid
Composite reliability  >0.6 0.839 0.950 Valid
Outer loading >0.7 0.646 0.994 Invalid
Table 9. Re-evaluation of Jaklingko Outer TAM Measurement Models
Parameter Threshold Value Min Max Validity
Value Value
Outer Model
Discriminant validity ~ VAVE > highest correlation 0.802 0.930 Valid
Convergent validity AVE > 0.5 0.643 0.865 Valid
Composite reliability  >0.6 0.839 0.950 Valid
Outer loading >0.7 0.714 0.996 Valid

Inner model parameters show that all parameters were valid. Table 10 illustrates inner evaluation of
Jaklingko TAM.

Table 10. Evaluation of Jaklingko Inner TAM Measurement Models

Parameter Threshold Value Min Max Validity
Value Value
Coefficient of determination (R) 0-1 0.675 0.720 Valid
Cross-validated redundancy (Q%)  Q?>0 0.615 0.666 Valid
Path coefficients -1tol -0.053 0.611 Valid
Effect size () f2>0 0.0 0.618 Valid
Collinearity VIF <5 1.058 3.637 Valid

The initial model was prepared by reviewing the literature and establishing several hypotheses about
the relationship and influence between the variables used. Analysis with the bootstrapping procedure
produces a relationship and influence between variables based on the path coefficient value and the
significance level with a 95% confidence level. Figure 4 shows the path coefficient and significance
values based on statistical parameters.

4 Perceived of Usefulness

01675+
N

Perceived Risk Attitude Toward Using  [-0.611%+» Intention to Use

AW

0.445++*

‘

|

i h

—D.DDi-/ ----- T T
0162 0144+

027755+
Informativeness
Notes Result Subjective
Demeonstrability Norm

—— Significant
-----+# Not significant

%p<0.05,*p<0.01,***p<0.001
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Figure 4. Relationship Between Variables in Jaklingko TAM Model

The evaluation results show that the model meets the eligibility as a model, both a measurement
model and a structural model based on the test parameters. The P values of all path coefficients meet
the significance level of 95% (0.05) except for the perceived of risk, which affect the perceived ease
of use. Furthermore, the path perceived risk to perceived ease of use is not significant. The list of
weights from the SEM analysis results is shown in Table 11.

Table 11. Jaklingko Coefficients and Indicator Weights From SEM

Endogenous variable

Exogenous variable Attitude Intentionto  Perceived of  Perceived ease
towards use usefulness of use

Attitude towards 0.611

Perceived of usefulness 0.272 0.167

Perceived ease of use 0.445 0.536

Self-efficacy 0.249 0.608

Perceived risk -0.053

Informativeness 0.118 0.277
Subjective horms 0.144

Result demonstrability ~ 0.162

Trainline Application Technology Acceptance Model

Outer loading, convergent validity, discriminant validity & composite reliability were valid. Table
12 illustrates evaluation of Jaklingko TAM measurement model. Furthermore, inner model
parameters show that all parameters were also valid. Table 13 illustrates inner evaluation of
Trainline TAM.

Table 12. Evaluation of Trainline Outer TAM Measurement Models

Parameter Threshold Value Min Max Validity
Value Value
Outer Model
Discriminant validity ~ VAVE > highest correlation 0.786 0.930 Valid
Convergent validity AVE > 0.5 0.618 0.864 Valid
Composite reliability >0.6 0.835 0.950 Valid
Outer loading >0.7 0.771 0.935 Valid
Table 13. Evaluation of Trainline Inner TAM Measurement Models
Parameter Threshold Value Min Max Validity
Value Value
Coefficient of determination (R?) 0-1 0.514 0.638 Valid
Cross-validated redundancy (Q?) Q%>0 0.421 0.503 Valid
Path coefficients -1tol -0.072 0.566 Valid
Effect size (f?) f2>0 0.005 0.417 Valid
Collinearity VIF <5 1.113 2.599 Valid

The initial model was prepared by reviewing the literature and establishing several hypotheses about
the relationship and influence between the variables used. Analysis with the bootstrapping procedure
produces a relationship and influence between variables based on the path coefficient value and the
significance level with a 95% confidence level. Figure 5 shows the path coefficient and significance
values based on statistical parameters.
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Figure 5. Relationship Between Variables in Trainline TAM Model

Structural equation modelling (SEM) generates weights for each indicator on latent variables and
estimates path coefficient values between latent variables. Table 14 displays the weights obtained
from the analysis using Structural Equation Modelling (SEM).

Table 14. Trainline Coefficients and Indicator Weights From SEM

Endogenous variable

Exogenous variable Attitude Intention to Perceived of Perceived ease
towards use usefulness of use

Attitude towards 0.322

Perceived of usefulness 0.379 0.386

Perceived ease of use 0.442 0.566

Self-efficacy 0.146 0.448

Perceived risk -0.072

Informativeness 0.119 0.370
Subjective norms 0.171

Result demonstrability 0.075

Discussion

As indicated by the majority of Jaklingko users (36%) stated sometimes very intent to use. While
the majority of respondents (52%) stated sometimes very intent to use. On the other hand, 2%
Jaklingko & 1% Trainline respondent users did not intend to use the application. The results of the
Jaklingko and Trainline acceptance model show an identical model. Exogenous constructs can
substantially impact endogenous constructs because both models' value of determination (R?) is
more significant than 0.5, indicating that the exogenous construct is more influential on the
endogenous construct. It can be concluded that increasing the exogenous construct could increase
the endogenous construct.

The inner models of the two models strengthen previous research conducted by Maranguni¢ and
Grani¢ (2014), which stated that the core composition of the technology acceptance model is
composed of constructs perceived ease of use, perceived usefulness, intention to use, and attitude
towards variable. On the other hand, the inner models of the two models also show different results
from the research conducted regarding the effect of perceived risk on perceived ease of use.
According to (Li, Y.-H. and Huang, 2009), perceived risk can directly affect perceived ease of use.
However, this relationship was found to be insignificant in this study. The reason that can explain
why perceived risk does not significantly affect perceived ease of use is that the biggest concern of
mobile telecommunication users is data loss and failure in delivery or transactions. Hence, mobile
technology users are more concerned about the risks to the usefulness function rather than the
functional function's ease of use (Aloudat et al., 2014; Bahli and Benslimane, 2004).
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To increase intention to use an application, focus on boosting self-efficacy through travel behaviour
interventions and incentives (Skarin et al., 2019). A comprehensive information campaign about the
application's features can increase awareness among (ISoraité et al., 2023). Promoting the application
through targeted social media advertisements with influencers can also boost demonstrability and
subjective standards (Summers et al., 2016). Mitigating perceived risk can be achieved by requiring
developers to display user evaluations and receive feedback on their websites (Chopdar et al., 2018).
Ensuring security standards, such as PCI-DSS, can also help protect digital transactions and user
privacy. These strategies aim to increase self-efficacy, informativeness, and perceived risk in the
application's use (Barney, 2023).

CONCLUSION

Key determinants that impact technology acceptance on QR Code-based mobile ticketing
applications utilised in urban and intercity train systems are identical. The determinants are self-
efficacy, informativeness, subjective norms, result demonstrability & perceived risk respectively.
Jaklingko and Trainline technology acceptability factors are identical, however indicator of itinerary
leakage risk when utilising the application did not influence on Jaklingko application acceptance
while it influence on Trainline application acceptance. Policy to increase the technology acceptance
on integrated QR code-based ticketing are implement travel behaviour interventions, information
campaign regarding the application's functionalities and advantages, promote the benefit of using
the application, instructing operators to conduct promotions via targeted advertisement and
instructing application developers to comply with network security standards.

ACKNOWLEDGEMENT

The author would like to thank the Ministry of Transportation for supporting this research. The
author would also like to thank everyone who contributed to the research.

REFERENCES

Abdullah, F. and Ward, R. 2016. Developing a General Extended Technology Acceptance Model
for E-Learning (GETAMEL) by analysing commonly used external factors. Computers in Human
Behavior. 56, pp.238-256.

Abrate, G., Piacenza, M. and Vannoni, D. 2009. The impact of Integrated Tariff Systems on public
transport demand: Evidence from Italy. Regional Science and Urban Economics. 39(2), pp.120-127.

Aloudat, A., Michael, K., Chen, X. and Al-Debei, M.M. 2014. Social acceptance of location-based
mobile government services for emergency management. Telematics and Informatics. 31(1),
pp.153-171.

Azzam Akmal, A., Felicia Kyla, F., Vera, S. and Raden Isma, A. 2023. JakLingko: The
Implementation of Integrated Transportation Approach in Jakarta Smart City. In: Proceedings of the
Business Innovation and Engineering Conference (BIEC 2022), 2023/05/15: Atlantis Press, pp.310-
316.

Bahli, B. and Benslimane, Y. 2004. An exploration of wireless computing risks: Development of a
risk taxonomy. Inf. Manag. Comput. Security. 12, pp.245-254.

Barki, H. and Hartwick, J. 1994. User Participation, Conflict, and Conflict Resolution: The
Mediating Roles of Influence. Information Systems Research. 5(4), pp.422-438.

Barney, N. 2023. PCI DSS (Payment Card Industry Data Security Standard). [Online]. Available
from: https://www.techtarget.com/searchsecurity/definition/PCI-DSS-Payment-Card-Industry-
Data-Security-Standard

Chopdar, P.K., Korfiatis, N., Sivakumar, V.J. and Lytras, M.D. 2018. Mobile shopping apps
adoption and perceived risks: A cross-country perspective utilizing the Unified Theory of
Acceptance and Use of Technology. Computers in Human Behavior. 86, pp.109-128.

Chow, M., Herold, D.K., Choo, T.-M. and Chan, K. 2012. Extending the technology acceptance
model to explore the intention to use Second Life for enhancing healthcare education. Computers &

719


http://dx.doi.org/10.32832/astonjadro.v13i13
http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO
https://www.techtarget.com/searchsecurity/definition/PCI-DSS-Payment-Card-Industry-Data-Security-Standard
https://www.techtarget.com/searchsecurity/definition/PCI-DSS-Payment-Card-Industry-Data-Security-Standard

Rahardianto Tripradipta, Sigit Priyanto, M Rizka Fahmi Amrozi, Andrew H. Kemp
Analysis of Integrated Railway QR Code Mobile Payment Systems Technology Acceptance

Education. 59(4), pp.1136-1144.

Dash, G. and Paul, J. 2021. CB-SEM vs PLS-SEM methods for research in social sciences and
technology forecasting. Technological Forecasting and Social Change. 173, p121092.

Davis, F.D. 1986. A technology acceptance model for empirically testing new end-user information
systems: theory and results. thesis.

Davis, F.D. 1989. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of
Information Technology. MIS Quarterly. 13(3), pp.319-340.

Davis, F.D., Bagozzi, R.P. and Warshaw, P.R. 1989. User Acceptance of Computer Technology: A
Comparison of Two Theoretical Models. Management Science. 35(8), pp.982-1003.

Fraga-Lamas, P., Fernandez-Carames, T.M. and Castedo, L. 2017. Towards the Internet of Smart
Trains: A Review on Industrial loT-Connected Railways. Sensors (Basel). 17(6).

Hair, J., Sarstedt, M., Hopkins, L. and Kuppelwieser, V. 2014. Partial Least Squares Structural
Equation Modeling (PLS-SEM): An Emerging Tool for Business Research. European Business
Review. 26, pp.106-121.

ISoraité, M., JaraStniené, A. and Samasonok, K. 2023. Assessment of the Impact of Advertising in
Promoting Sustainable Mobility and Multimodality in the Urban Transport System. Future
Transportation. 3(1), pp.210-235.

Li, J., Wang, J., Wangh, S. and Zhou, Y. 2019. Mobile Payment With Alipay: An Application of
Extended Technology Acceptance Model. IEEE Access. 7, pp.50380-50387.

Li, Y.-H. and Huang, J.-W. 2009. Applying Theory of Perceived Risk and Technology Acceptance
Model in the Online Shopping Channel. International Journal of Economics and Management
Engineering. 29.

Maranguni¢, N. and Grani¢, A. 2014. Technology acceptance model: a literature review from 1986
to 2013. Universal Access in the Information Society. 14(1), pp.81-95.

Paul, A.P. 2003. Consumer Acceptance of Electronic Commerce: Integrating Trust and Risk with
the Technology Acceptance Model. International Journal of Electronic Commerce. 7(3), pp.101-
134.

Pintado, T., Carcelen, S. and Alameda, D. 2017. The Effects of Digital Media Advertising Content
on Message Acceptance or Rejection: Brand Trust as a Moderating Factor. Journal of Internet
Commerce. 16, pp.364-384.

Plouffe, C.R., Hulland, J.S. and Vandenbosch, M. 2001. Research Report: Richness Versus
Parsimony in Modeling Technology Adoption Decisions—Understanding Merchant Adoption of a
Smart Card-Based Payment System. Information Systems Research. 12(2), pp.208-222.

Ringle, C.M., Wende, S. and Becker, J.-M. 2022. SmartPLS 4. Oststeinbek. SmartPLS.

Sevilla, C.G., Ochave, J.A., Punsalan, T.G., Regala, B.P. and Uriarte, G.G. 1984. An Introduction
to Research Methods. Rex Book Store.

Sharaby, N. and Shiftan, Y. 2012. The impact of fare integration on travel behavior and transit
ridership. Transport Policy. 21, pp.63-70.

Shuran, C. and Xiaoling, Y. 2020. A New Public Transport Payment Method Based on NFC and
QR Code. In: 2020 IEEE 5th International Conference on Intelligent Transportation Engineering
(ICITE), 11-13 Sept. 2020, pp.240-244.

Singh, P., EImi, Z., Krishna Meriga, V., Pasha, J. and Dulebenets, M.A. 2022. Internet of Things for
sustainable railway transportation: Past, present, and future. Cleaner Logistics and Supply Chain. 4.

Skarin, F., Olsson, L.E., Friman, M. and Wastlund, E. 2019. Importance of motives, self-efficacy,
social support and satisfaction with travel for behavior change during travel intervention programs.
Transportation Research Part F: Traffic Psychology and Behaviour. 62, pp.451-458.

720



ASTONJADRO

pISSN 2302-4240
elSSN 2655-2086
Volume 13, Issue 3, October 2024, pp.708-721
DOI: http://dx.doi.org/10.32832/astonjadro.v13i3 http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

Summers, C.A., Smith, R.W. and Reczek, R.W. 2016. An Audience of One: Behaviorally Targeted
Ads as Implied Social Labels. Journal of Consumer Research. 43, pp.156-178.

Taber, K.S. 2018. The Use of Cronbach’s Alpha When Developing and Reporting Research
Instruments in Science Education. Research in Science Education. 48(6), pp.1273-1296.

Trainline. 2023. Annual Report and Accounts 2023.

Udoh, I.S. and Kotonya, G. 2018. Developing loT applications: challenges and frameworks. IET
Cyber-Physical Systems: Theory & Applications. 3(2), pp.65-72.

Venkatesh, V. and Bala, H. 2008. Technology Acceptance Model 3 and a Research Agenda on
Interventions. Decision Sciences - DECISION SCI. 39, pp.273-315.

Zhao, J. and Wang, J. 2020. Health Advertising on Short-Video Social Media: A Study on User
Attitudes Based on the Extended Technology Acceptance Model. International Journal of
Environmental Research and Public Health. 17(5), p1501.

Zhou, T. 2013. An empirical examination of continuance intention of mobile payment services.
Decision Support Systems. 54(2), pp.1085-1091.

721


http://dx.doi.org/10.32832/astonjadro.v13i13
http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

