
International Journal of Computer Information Systems and Industrial Management Applications 
ISSN 2150-7988 Volume 17 (2025) pp. 452–465 
© Cerebration Science Publishing  
 

 Copyright: © 2025 by the authors  
 

Article 

Determination of Factors for the Adoption 
ITS in Yogyakarta: Infrastructure, 

Technology and Policy Study 
Hidayatulah Himawan 1,2,*, Aslinda Hassan 1 and Nazrulazhar Bahaman 1 
1 Faculty of Information and Communication Technology, Universiti Teknikal Malaysia Melaka, 76100 Melaka, 

Malaysia; aslindahassan@utem.edu.my (A.H.); nazrulazhar@utem.edu.my (N.B.) 
2 Informatica, UPN Veteran Yogyakarta, Yogyakarta 55283, Indonesia 
* Correspondence author: if.iwan@upnyk.ac.id  

Received date: 27 February 2025; Accepted date: 28 March 2025; Published online: 29 May 2025 

Abstract: Rapid urbanization in developing cities like Yogyakarta has posed serious transportation challenges, 
including congestion, inefficient mobility, and environmental impacts. Intelligent Transportation Systems (ITS) 
offers innovative solutions by integrating technology into transportation infrastructure to improve urban mobility. 
However, the adoption rate of ITS in Yogyakarta is still low due to various obstacles, so further research is needed. 
This study aims to analyze the main factors influencing the adoption of ITS using a modified Technology Acceptance 
Model (TAM) model. The method used is a mixed-method approach, combining a quantitative survey of 300 
respondents with expert validation to evaluate the impact of perception of usability (PU), perception of ease of use 
(PEOU), readiness of infrastructure, technology, socio-economic factors, and government policies. The proposed 
model integrates technology, infrastructure, and policy factors to evaluate their impact on ITS adoption. The dataset 
used includes user surveys and expert evaluations, which are then analyzed using Structural Equation Modeling 
(SEM-PLS) to validate the relationships between key variables. The results show that PU and PEOU play an 
important role in driving the adoption of ITS, while limited infrastructure and lack of government support are the 
main obstacles. In addition, low technological literacy and cost perception also contribute to public resistance to ITS. 
The proposed ITS adoption framework provides strategic insights for policymakers to address these challenges 
through infrastructure development, public awareness campaigns, and regulatory support, and can serve as a 
reference for other urban areas facing similar transportation problems. 
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1. Introduction 
Transportation is a major factor in community mobility and has a significant impact on economic 

growth and the quality of life of the community [1]. However, challenges such as traffic jams, accidents, 
and unclear travel routes and directions have become problems that need to be addressed 
comprehensively [2]. The high rate of urbanization, especially in developing countries, further 
exacerbates congestion in urban areas, which can lead to economic losses of around 2–4% of Gross 
Domestic Product (GDP) [3–5]. Yogyakarta, as a medium-sized city, faces increasing transportation 
complexity due to a combination of growth in private vehicle ownership, inadequate public transportation 
infrastructure, and high tourism activity. Figure 1 show the Yogyakarta. The implementation of 
Intelligent Transportation Systems (ITS) in Yogyakarta is seen as an innovative solution to improve 
urban mobility, efficiency, and transportation sustainability [6,7]. ITS integrates Information and 
Communication Technology (ICT) into transportation infrastructure to create a smarter and adaptive 
system [8]. By utilizing real-time data from sensors installed in traffic infrastructure, ITS can help 
manage traffic more effectively based on vehicle density [9,10]. In addition, a real-time navigation 
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system capable of providing accurate travel information can reduce travel time and improve the 
efficiency of vehicle movement [11,12]. The concept of smart mobility, which aims to improve 
connectivity between modes of transportation and reduce environmental impacts due to congestion, is 
also supported through the implementation of ITS [13]. 

Although ITS has great potential in improving transportation efficiency, its adoption rate in Indonesia, 
especially in Yogyakarta, is still relatively low due to various obstacles [14]. A number of studies have 
explored the benefits and application of ITS, especially in developed countries that have more established 
digital infrastructure. However, there is still a gap in understanding the main obstacles that hinder ITS 
adoption in developing cities such as Yogyakarta, where access to technology, differences in 
socioeconomic conditions, and policy support are still much different than in cities in developed countries. 
Many previous ITS implementation models failed to consider the unique challenges of medium-sized 
cities in Indonesia, such as the equitable distribution of digital infrastructure that is not optimal, varying 
levels of technological literacy, and government policies that are still limited in ITS regulations. Without 
overcoming these challenges, the success of ITS adoption in Yogyakarta is still uncertain. 

Initial research has identified three main obstacles in the adoption of ITS in Yogyakarta. First, the 
limitations of technological infrastructure, where the Internet of Things (IoT) network and digital 
infrastructure are still uneven, especially in suburban areas, thus limiting the effectiveness of real-time 
data processing required for ITS operations [13]. These infrastructure limitations also lead to the low 
efficiency of smart mobility systems, which depend on the integration of advanced technology in urban 
transportation management [15]. 

Second, the level of technological literacy is diverse, where some people still do not understand the 
benefits of ITS so they are reluctant to adopt it. This has resulted in the low use of digital-based 
transportation solutions, such as intelligent navigation applications and automated traffic management 
systems [7]. As a result, people tend to remain dependent on conventional mobility methods, which slows 
down the transition to technology-based transportation [11]. 

Third, government policies are not comprehensive, where there are still limitations in regulations and 
incentives that support the implementation of ITS [8]. Studies show that successful adoption of ITS in 
various countries is often supported by a strong policy framework, including clear regulations regarding 
system interoperability as well as subsidies for ITS early adopters [6,16,17]. In Yogyakarta, the absence 
of regulations regulating data sharing standards, coordination between agencies, and incentives for 
transportation operators to switch to ITS-based systems are the main challenges in accelerating the 
adoption of this technology [18]. 

 
Figure 1. Yogyakarta Region. 

To answer this gap, this study proposes a modification of the Technology Acceptance Model (TAM) 
to evaluate the factors influencing the adoption of ITS in Yogyakarta, focusing on Perceived Usefulness 
(PU), Perceived Ease of Use (PEOU), infrastructure readiness, socio-economic influence, and 
government policies. In contrast to previous studies that examined the feasibility of ITS technology in 
developed countries, this study aims to develop a more contextual and specific framework for urban 
transportation challenges in developing cities. The results of this study are expected to provide valuable 
insights for policymakers in designing strategic interventions to increase ITS adoption and improve urban 
mobility in Yogyakarta. 
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2. Literature Review 
In this section, the literature review process is carried out using the PRISMA method, especially in 

the analysis and adoption of ITS in Yogyakarta. The literature review process in analyzing the ITS 
Framework Adoption process begins with the selection and screening process of articles carried out in 
this study. The PRISMA model is used to aid in the development of existing  analyses.  

The development of the Adoption Framework is taken as the main factor of the research based on the 
relevance of the existing, this can be seen in Figure 2. The process began with the identification of 390 
articles, of which no duplicates were found. Furthermore, all 390 articles passed the initial screening 
stage, and as many as 323 articles were declared irrelevant based on the inclusion and exclusion criteria 
that had been set. A total of 67 full-text articles were then evaluated for feasibility. Of these, 14 articles 
were issued for the following reasons: 8 articles had different themes, 2 articles produced inappropriate 
outputs, 3 articles were in the form of literature studies, and 1 article was in the form of book chapters. 
After going through a strict selection process, as many as 53 articles were declared to meet the criteria to 
be included in the final analysis. This process can be seen in Figure 2. The basic development of the 
PRISMA process can be seen from the Bibliometric model seen in Figure 3. 

 
Figure 2. PRISMA Model for ITS. 

 
Figure 3. Bibliometric ITS Adoption. 

2.1. Intelligent Transportation System 
The adoption process of the Intelligent Transportation System (ITS) Framework refers to the 

application of information and communication technology (ICT) to improve the efficiency, safety, and 
sustainability of the transportation system [6]. The ITS framework includes the integration of systems 
across the board, where technologies such as adaptive traffic management, real-time navigation, and 
vehicle-to-infrastructure (V2I) communication are analyzed to determine their suitability for the existing 
region [16]. This technology enables a more dynamic transportation system by optimizing traffic flow 
and reducing travel time through more accurate data processing [10]. 

Despite its great potential, the adoption rate of ITS in developing countries such as Indonesia is still 
relatively low due to various challenges faced, including limited infrastructure, low technological literacy, 
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and immature regulations [3,8]. One of the main obstacles is the lack of technological infrastructure that 
supports real-time data processing, such as 5G and IoT networks, which is needed to ensure the 
sustainability and reliability of the system [19]. In addition, low technological literacy among 
transportation users hinders the implementation of digital-based ITS solutions, which require user 
understanding in accessing traffic information and data-based navigation [7]. 

Regulations are also a key factor in the successful adoption of ITS. Countries with comprehensive 
ITS regulations tend to have higher adoption rates due to policy support and incentives for transport users 
and operators [13]. However, if the adoption of ITS is not carried out with the right approach and without 
coordination between the government, the private sector, and users, then there is a risk of failure in the 
implementation of this system, which can lead to inefficiency and waste of resources in the development 
of smart transportation infrastructure [11,16] 

The success of the adoption of the ITS framework depends on a holistic approach, which not only 
focuses on technological aspects, but also includes infrastructure readiness, supporting policies, and 
community readiness to receive and use smart transportation technology optimally [20,21]. Table 1 
below shows the causes of the failure to implement an ITS.  

Table 1. Causes of Failure to Implement ITS. 
No Causes of Failure Reference 
1 Limitations of Technology Infrastructure [8,18,22,23] 
2 Lack of Supportive Regulations and Policies [12,19,24]  
3 Public Resistance to New Technologies [23,25] 
4 Limited Funds [18,19,26–28]  
5 Dependence on Technology that Wears Out Quickly [20,29–31]  
6 Lack of Collaboration between Stakeholders [6,15,32,33]  
7 Lack of Local Adaptation to Global Technology [5,19] 

2.2. Framework ITS Adoption 
The adoption of Intelligent Transportation Systems (ITS) in various regions requires a systematic 

approach that considers a variety of key factors, including technology, infrastructure, socio-economy, 
and government policies [17,34,35]. The adoption framework provides conceptual guidance that helps 
understand the key elements that affect the adoption of technology by society and organizations [8]. 
These frameworks often refer to theoretical models such as the Technology Acceptance Model (TAM), 
which are then modified to suit local conditions, including the availability of digital infrastructure, 
transportation regulations, and user readiness to adopt new technologies [16,18,25]. 

The Technology Acceptance Model (TAM)-based Intelligent Transportation Systems (ITS) adoption 
framework can be an effective solution to understand the factors influencing the adoption of this 
technology in more depth [8,22].  

2.3. TAM for ITS Adoption Model  
In the context of Yogyakarta, the implementation of TAM can be adjusted to local factors such as 

technology affordability, public perception, and government policies [6]. Technological factors, such as 
network stability and infrastructure compatibility, play a crucial role in determining the success of ITS. 
In addition, public perception of ITS's efficiency in reducing congestion and improving transportation 
accessibility will greatly determine the level of adoption of this system [16]. The government also has a 
key role in forming regulations that support and provide incentives for ITS adoption to accelerate its 
implementation in Yogyakarta [8]. Research conducted by Abdullah et al. (2023) shows that PU and 
PEOU have a significant relationship with users' attitudes towards the adoption of ITS-based 
transportation systems, especially in relation to IoT infrastructure, real-time-based navigation, and more 
efficient transportation systems. External factors such as government support, technological literacy, and 
the reliability of communication networks also contribute to determining the level of ITS adoption in 
various regions [7,36]. 

Figure 4 illustrates the conceptual framework for the adoption of transportation technology based on 
the Technology Acceptance Model (TAM) which has been modified by incorporating various relevant 
factors. This framework describes the flow of relationships between external factors, user perceptions, 
and transportation technology adoption decisions, which overall play a role in the successful 
implementation of the ITS framework in a region [15]. 

Figure 5 illustrates the relationship between human factors, transportation systems, and other 
supporting elements in the transportation framework. This diagram shows that users are at the center of 
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the transportation system and are influenced by four main factors: knowledge, habits, culture, and 
behaviour [18,22]. These factors play a crucial role in determining how users interact with transportation 
systems. 

Information coming from the transportation system, known as transport information, serves as an 
important data source for users and transport authorities in supporting the decision-making process [7]. 
This information covers various aspects, including real-time traffic data, road infrastructure conditions, 
and safety factors, which overall contribute to the improvement of technological elements, safety, as well 
as the efficiency of the transportation system [10]. In the application of the Intelligent Transportation 
System (ITS), the optimal use of transportation data can produce a system that is more adaptive to road 
conditions and user needs [16]. 

The success factor of ITS reflects an integrated framework that aims to ensure the effective and 
efficient implementation of smart transportation systems [13]. The three main elements that form the 
main basis for ITS's success are: 
1. Technology; Technology is the main foundation in ITS by providing digital devices that allow the 

system to work automatically and efficiently [10,20,37]. 
2. Infrastructure; Physical infrastructure is the main supporting element in the implementation of ITS. 

A good road network, adaptive traffic signal system, and data-driven traffic control center play a 
role in improving smooth mobility and reducing congestion [16]. The success of ITS is highly 
dependent on the integration between the existing transportation infrastructure and intelligent 
technology-based systems [12,38]. 

3. Socio-Economic Factors; Socio-economic aspects also contribute to the successful adoption of ITS 
[8,13,15]. 

 
Figure 4. Framework for Risk Perception model [8]. 

 
Figure 5. Coconceptual model for ITS Factor framework [39]. 

The success of ITS does not only depend on technological advancements, but also on the synergy 
between adequate infrastructure, supportive government regulations, and the readiness of the community 
to adopt new technology. With a holistic approach, smart transportation systems can operate optimally, 
improve mobility efficiency, and reduce the negative impact of transportation on the environment and 
economy.  

3. Methodology 
The methodology of this research consists of two main phases. Phase 1 includes a literature review 

using the PRISMA model, where 390 articles from reputable journals are screened up to 53 relevant 
articles selected for further analysis. The relevant literature is analyzed based on the research problem, 
research question, and research objectives, which then results in the first publication. Phase 2 focuses on 
identifying factors and variables that influence ITS adoption, covering technological, infrastructure, 
socio-economic, and policy aspects. The proposed factors are evaluated to ensure their suitability before 
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being developed in the Technology Acceptance Model (TAM), with key variables such as Perceived 
Usefulness (PU), Perceived Ease of Use (PEOU), Behavioral Intention (BI), and Attitude Towards 
System Use (ASU). The model is then validated through factor analysis and hypothesis testing, resulting 
in the determination of dependent and independent variables that will be used in further research. The 
Methodology process can be seen in Figure 6.  

This study uses a quantitative approach designed to identify the main factors affecting the adoption 
rate of ITS, examine the relationship between key variables, and provide strategic recommendations in 
the development of more effective technology-based transportation policies in urban areas with similar 
characteristics [16]. 

The population in this study consists of public transportation users, private vehicle users, and policy 
makers in the transportation sector. Yogyakarta City was chosen as the research location because of its 
characteristics as a tourism and education center that has complex transportation challenges and an urgent 
need for smart technology-based transportation solutions [20,40]. The sampling technique was carried 
out by stratified random sampling to ensure the proportional representation of various population groups. 
The sample size used in this study was 300 respondents, which was calculated based on Krejcie and 
Morgan (1970) calculations for a large population with an error rate of 5% [6]. Respondents were 
contacted through an online survey to collect data on ITS adoption factors, perceptions of smart 
transportation technology, and obstacles faced in its implementation. 

 
Figure 6. Methodology Process. 

The survey instrument was developed based on a modified Technology Acceptance Model (TAM) 
model, measuring several key constructs [7,8,11]. To ensure the reliability and validity of the survey 
instrument, this study uses the Cronbach's Alpha reliability test [10,12]. The validity of the construct is 
tested through convergent validity, which uses Average Variance Extracted (AVE ≥ 0.50), as well as 
discriminatory validity, which uses the Fornell-Larcker Criterion to ensure that each construct has a 
higher correlation with its indicator compared to other constructs [10,13,16]. 

With a systematic methodological approach, this research is expected to make a significant 
contribution in understanding the factors influencing the adoption of ITS in developing cities as well as 
produce data-driven policy recommendations that can be used to improve the implementation of smart 
transportation systems in the future. 

4. Result and Discussion 
The study involved 300 respondents consisting of active ITS users (50%), prospective ITS users 

(50%). The majority of respondents were between 18 and 45 years old with secondary to tertiary 
education backgrounds. This distribution reflects the heterogeneity of Yogyakarta's population consisting 
of students, workers, and tourists. This heterogeneity is important to ensure the relevance of data to the 
needs of smart transportation in the region. It can be seen in Figure 7 the distribution of ITS users in 
Yogyakarta. 
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This study identifies various factors that affect the adoption of Intelligent Transportation Systems 
(ITS) in Yogyakarta, including perceived usefulness (PU), perceived ease of use (PEOU), infrastructure 
readiness, socio-economic factors, and government policy support. Model analysis using Structural 
Equation Modeling - Partial Least Squares (SEM-PLS) shows that the PU and PEOU variables have a 
significant impact on user intention in adopting ITS (β = 0.72, p < 0.05), which is consistent with previous 
findings in the Technology Acceptance Model (TAM) study [8]. 

However, this review is still lacking in comparing the results of ITS adoption in other developing 
countries that have similar urban characteristics to Yogyakarta. Several studies in developing countries, 
such as Jakarta (Indonesia), Bangkok (Thailand), and Ho Chi Minh City (Vietnam), have shown that 
regulatory factors and public-private partnerships play a key role in driving ITS adoption more effectively 
[12,18]. For example, in Bangkok, the integration between private and government companies in 
providing intelligent traffic management systems has accelerated the implementation of ITS and 
increased traffic efficiency by up to 30% [13]. Yogyakarta still faces challenges in terms of policy 
integration and infrastructure readiness, which sets it apart from other cities in developing countries that 
have managed to better adopt ITS. 

In addition, although this study has identified various obstacles in the adoption of ITS, the 
recommendations provided are still general, such as infrastructure development and policy support. To 
provide a more actionable strategy for policymakers, here are some specific recommendations that can 
be implemented in the context of Yogyakarta: 
1. Funding Model for ITS Development—The government can adopt a Public-Private Partnership 

(PPP) to finance the development of ITS infrastructure, such as those implemented in Singapore 
and South Korea, where this financing scheme has helped accelerate the digitalization of public 
transportation [19]. 

2. Public-Private Partnerships for Infrastructure Improvement—The establishment of partnerships 
with technology service providers and transportation operators can encourage the wider use of ITS 
technologies, such as real-time navigation systems and big data-driven route optimization (Big 
Data). 

3. Public Awareness Campaign to Overcome Low Digital Literacy – An education program about the 
benefits of ITS can increase public understanding of this technology. In Vietnam, social media-
based campaigns and incentives for the use of smart transportation have increased the adoption of 
e-ticketing systems by 40% in two years [16]. 

In addition to comparing the adoption factors of ITS with similar studies, it is important to highlight 
why these findings are relevant for Yogyakarta. For example, "adequate infrastructure supports ITS 
operations effectively" is an obvious finding, but in Yogyakarta, the main problem is not only limited to 
the lack of technological infrastructure, but also the inequality in the distribution of IoT networks and 
real-time data in suburban areas [7]. Without this equitable distribution of infrastructure, the benefits of 
ITS cannot be felt optimally by the entire population. 

The results of the analysis of the structural model (inner model) show that each relationship between 
the main variables has a significant influence. Some of the key results are as follows: 
1. Perceived Usefulness (PU) has a significant positive influence on user attitude (Attitude Toward 

Use, ATU) with a path coefficient of 0.72 (p < 0.05). This shows that the perception of ITS benefits, 
such as time efficiency and congestion reduction, is a major factor driving technology adoption. 

2. Perceived Ease of Use (PEOU) also contributes significantly to PU with a path coefficient of 0.65 
(p < 0.05), indicating that ease of use of technology plays an important role in improving the 
perception of ITS benefits. 

3. Infrastructure factors (resource availability and network stability) showed a positive correlation 
with PU, with a line coefficient of 0.68 (p < 0.05). Adequate infrastructure supports ITS operations 
effectively. 

4. Socioeconomic factors, such as cost perception and technological literacy, had a moderate influence 
on PEOU, with a pathway coefficient of 0.54 (p < 0.05). This shows that cost and understanding of 
technology are a challenge in ITS adoption. 

5. Government policies have a significant effect on ATU with a track coefficient of 0.74 (p < 0.05). 
Appropriate regulations and incentives have been proven to increase public trust in ITS. 

The results of this analysis confirm that the adoption of Intelligent Transportation Systems (ITS) in 
Yogyakarta is greatly influenced by public perception of the benefits of technology (Perceived 
Usefulness, PU) and its ease of use (Perceived Ease of Use, PEOU). This is consistent with the findings 
of Davis (1989), which shows that PU and PEOU are the two main predictors in the Technology 
Acceptance Model (TAM). In Yogyakarta, the main benefits of ITS that are most appreciated by the 
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community are time efficiency and reduced congestion, especially in tourist areas such as Malioboro and 
other city centers, where traffic density levels are often high [16]. Figure 8 shows the factors influencing 
ITS adoption in Yogyakarta. 

Infrastructure factors have also proven to play a crucial role in the successful implementation of ITS. 
Communication network stability and availability of Internet of Things (IoT) devices support reliable 
ITS operations [10]. Research Abdullah et al. (2022) shows that the availability of adequate technological 
infrastructure is the main prerequisite for the successful implementation of ITS, especially in developing 
countries such as Indonesia. However, this study also found that access to infrastructure in the suburbs 
of Yogyakarta is still limited, which is the main challenge in the equitable distribution of ITS 
implementation [7]. Therefore, investment in the development of inclusive digital infrastructure is 
important to ensure the sustainability and effectiveness of ITS. Figure 9 shows the key factors of the 
advantages of ITS adoption. 

From a socioeconomic perspective, people's technological literacy is the main obstacle in the adoption 
of ITS. Research Alqubaysi dan Yousef (2024) It shows that people with low technological literacy tend 
to be reluctant to adopt new technology due to a lack of understanding of its benefits and skepticism 
about technological change. In the context of Yogyakarta, diverse technological literacy, especially 
among traditional transportation users and older age groups, is the main challenge in increasing ITS 
acceptance [15]. Therefore, public education programs and socialization of smart transportation 
technology need to be strengthened to increase awareness and acceptance of ITS. 

Government policies have proven to be a major driving factor in the adoption of ITS. Support in the 
form of incentives for the use of ITS, setting interoperability standards, and regulatory supervision plays 
a role in increasing public trust in this technology [8]. Clear policies help ensure that smart transportation 
technologies can develop in a structured and sustainable manner. 

In the context of Yogyakarta, synergy between local governments, transportation operators, and 
technology providers is the main key in ensuring the success of ITS [16]. For example, regulations related 
to the integration of digital ticketing systems, the development of electric vehicle networks, and incentive 
policies for transportation operators who implement ITS can accelerate the transition to a smarter and 
more efficient transportation system [13]. Figure 10 shows the challenges faced to implement ITS in 
Yogyakarta.  

These results are also consistent with research Ahmed et al. (2022), which states that technology-
based regulations can accelerate the implementation of smart transportation, especially in ensuring 
infrastructure sustainability and adoption by the community. These findings show that the TAM-based 
ITS adoption framework developed in this study can be implemented effectively. Validation using 
Structural Equation Modeling-Partial Least Squares (SEM-PLS) shows a significant relationship path 
between the perception of technology benefits, ease of use, infrastructure, and government policies on 
ITS adoption [10].  

 
Figure 7. Active and Prospective ITS users. 
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Figure 8. Factor influencing ITS Adoption in Yogyakarta. 

 
Figurer 9. Key of Benefits Appreciated by Society. 

 
Figure 10. Challenges in ITS Implementation. 

Some of the main paths that need to be strengthened in the ITS development strategy include : 
1. Increasing the perception of the benefits of ITS technology by emphasizing the advantages of the 

system in reducing travel time, improving travel efficiency, and optimizing urban mobility [41,42]. 
2. Improve the perception of ease of use of ITS by ensuring an intuitive user interface, high 

accessibility, and wider public education [40,43]. 
3. Improve ITS supporting infrastructure, especially in the development of IoT networks and data 

communication stability for intelligent vehicles [44]. 
4. Strengthen government policies in providing incentives for ITS operators, develop standard 

regulations, and encourage collaboration with the private sector [18,38]. 
The overall results of this study contribute to the development of technology-based transportation 

policies, both in Yogyakarta and in other cities that face similar challenges in the implementation of ITS. 
Based on the ITS implementation success factor model proposed by [8,35,36,39], dan [21], then it can 
be seen the success factors of the implementation of ITS in Table 2 below. 
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Table 2. Review of ITS Factors from Researchers. 

Factors Authors 
(*1) (*2) (*3) (*4) (*5) 

Technology 

   √  
√     
  √   
 √    

Infrastructure 

   √  
√     
  √   
    √ 
 √    

Policy/Legislation 
   √  
  √   
    √ 

Social Economic 

   √  
  √   
 √    
    √ 

Knowledge / Information     √ 
√     

Performance / Trust √     
 √    

Environment   √   
    √ 

(*1): [8], (*2): [21], (*3): [35], (*4): [36[, (*5): [39]. 

Figure 11 above illustrates the Intelligent Transportation System (ITS) adoption framework based on 
a quantitative research approach. This diagram consists of three main parts, namely Proposed, Activity, 
and Result, which as a whole show how the key factors in ITS adoption are processed through 
quantitative research to produce a workable framework model. 
1 Proposed: This section shows three main factors that contribute to the success of ITS, namely: 

Technology, includes the application of technologies such as the Internet of Things (IoT), Artificial 
Intelligence (AI), and communication networks to improve the efficiency of transportation systems 
[10]; Infrastructure, involves the stability of transportation networks, the availability of ITS devices, 
as well as supporting systems such as adaptive traffic [16]; SocioEconomic, includes aspects of 
technological literacy, public acceptance of ITS, and cost factors that affect the sustainability of 
system implementation [24]. 

These three factors contribute to the success of ITS by influencing the adoption of technology and 
the effectiveness of its use in society. 
2 Activity: The success factors of ITS were then analyzed using a quantitative research approach. In 

this approach, some of the key steps taken include : Measuring public perception of ITS using the 
Technology Acceptance Model (TAM), The analysis of the relationship between variables uses the 
SEM-PLS method, which aims to understand the extent to which technological, infrastructure, and 
socioeconomic factors affect the adoption of ITS [45], and Validasi model dengan partisipasi 
pemangku kebijakan dan pengguna ITS, guna memastikan framework yang dikembangkan sesuai 
dengan kebutuhan lokal [8]. 

3 Result: As a result of this study, the ITS framework model was developed based on the findings 
from quantitative analysis. This model is intended for : Becoming a guideline in the implementation 
of ITS in Yogyakarta and other regions with similar transportation conditions, Determine a 
significant path in the development of technology-based transportation policies, and Identify the 
most influential elements in driving ITS adoption, both from a technology, infrastructure, and 
socioeconomic perspective. 
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Figure 11. Proposed ITS Framework Model for Quantitative Approach. 

The validation of this model ensures that the ITS implementation strategy can be implemented by 
considering the key factors that contribute to its success. 

From a methodological perspective, this study also still does not present Model Fit Indices and R² 
Values, which is important to assess the extent to which this model can explain the variability in ITS 
adoption. Therefore, here is a table that summarizes the results of the model estimation: 

From the Table 3, a value of SRMR = 0.056 indicates that the model has a good match with the data 
collected. In addition, the R² for the BI variable (0.70) shows that the model can account for 70% 
variability in the user's intention to adopt ITS, which is a strong indicator that the model can be used to 
predict the adoption factor of ITS in Yogyakarta. 

Table 3. SEM-PLS Model Fit Index and R² Value. 

Model Fit Index Criteria 
Value 

Model 
Results Interpretation 

SRMR (Standardized Root Mean Square 
Residual) <0.08 0.056 The model has a good fit 

NFI (Normed Fit Index) >0.90 0.92 Model are acceptable 
R2—Perceived Usefulness (PU) 0.50–0.75 0.68 Model explains 68% of the variability of PU 
R2—Perceived Ease of Use (PEOU) 0.50–0.75 0.72 Model explains 72% variability of PEOU  

R2—Behavioral Intention (BI) 0.50–0.75 0.70 Model explains 70% variability in user intent in 
adoption ITS 

The results of this study confirm that the perception of benefits and ease of use are the main factors 
in driving the adoption of ITS, while the main obstacles faced are infrastructure readiness, public 
awareness, and government policy support. Compared to other cities in developing countries that have 
successfully adopted ITS, Yogyakarta still needs a more targeted strategy in integrating ITS with existing 
transportation systems. 

By implementing specific strategies such as the Public-Private Partnership (PPP)-based funding 
model, digital literacy education programs, and more proactive regulations in supporting the adoption of 
ITS, the government can accelerate the wider implementation of ITS and improve the efficiency of urban 
mobility. The SEM-PLS model used in this study also showed strong results in explaining the ITS 
adoption factors, with consistent R² values and model compatibility indices that met academic standards. 

As a follow-up study, this study recommends a deeper exploration of the impact of economic 
incentives and user preferences on ITS, as well as a broader comparative study with other cities in 
developing countries that face similar challenges in ITS implementation. 

5. Conclusion 
Technology factors have proven to be a key element in driving the adoption of Intelligent 

Transportation System (ITS). Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) play a 
dominant role in increasing public acceptance of these technologies. The public perception that ITS can 
improve time efficiency and reduce congestion is the main motivation in its adoption [10]. 

Adequate infrastructure, such as IoT network stability and the availability of technological devices, 
are the main prerequisites for the successful implementation of ITS [7]. In this study, it was found that 
the availability of good infrastructure supports smooth communication between ITS components, thereby 
increasing the effectiveness of the intelligent transportation system [8]. 

Socioeconomic factors also play an important role in determining the adoption rate of ITS, especially 
in the aspects of technological literacy and cost perception [24]. 

Therefore, public education programs and public information campaigns need to be improved to 
increase awareness and acceptance of ITS. This campaign can be carried out through social media, public 
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seminars, and the integration of ITS materials in the transportation and technology education curriculum. 
Government policies have proven to be the main driving factor in accelerating the adoption of ITS. 

Supportive regulations, incentives for use, and supervision of the implementation of smart transportation 
technologies provide confidence to the public and increase adoption rates [13]. 

These results are in line with the findings of Ahmed et al. (2022) who emphasized that technology-
based regulations can accelerate the implementation of smart transportation, especially in ensuring 
infrastructure sustainability and adoption by the community. 

Although this research provides important insights into the adoption of ITS in Yogyakarta, some 
limitations need to be noted : 
1. Limited area coverage : The research only focused on Yogyakarta, so the results may not be fully 

representative of other cities in Indonesia that have different transportation characteristics. 
2. Focus on factors in TAM : This research focuses on PU and PEOU in TAM, while other factors 

such as the environment, local culture, and user behavior in the long term have not been explored 
in depth. 

For this reason, future research is recommended to: 
1. Expanding geographical coverage, so as to understand the variations in ITS adoption in different 

regions with different socio-economic and infrastructure conditions. 
2. Exploring additional factors, such as environmental impact, sustainability policies, and aspects of 

local culture, in order to gain a more comprehensive understanding of ITS adoption. 
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