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Abstract: The study aims to investigate Gen Z's intentions to utilize the Waze mobile application as a solution 

for sustainable traffic management in Meto Manila. The extended Technology Acceptance Model (TAM) was 

used to define user behavior and technology usage to determine the factors influencing Filipino drivers' 

application acceptance of Waze. The study’s data results have revealed that the System Quality, Perceived 
Location Accuracy, Perceived Usefulness, and Perceived Ease of Use affect Filipinos' intentions to use traffic 

navigation applications, particularly Waze. The study utilized a survey and was given to 300 Filipino drivers 

traveling within the National Capital Region to accurately measure the factors and their connections to usage 

intention and actual use. The analytical approach used for this investigation was partial least squares structural 

equation modeling (PLS-SEM). The study's results can be applied as a theoretical framework for future 

researchers of Waze mobile applications, Waze route accuracy, and Waze overall application performance, as 

well as the features of the Waze application, to evaluate how the use of the Waze mobile application could help 

in the effective management of traffic situations in Metro Manila. The study was able to assess the effectiveness 

of the Waze navigation app as a platform for efficiently managing traffic situations in Metro Manila. Moreover, 

this study also highlighted the application performance of Waze and its acceptance by Filipino drivers in Metro 

Manila. Furthermore, the study implores a critical review of Waze's application performance. The study 

recommends that similar future studies must consider samples from a more diverse geographic background 

to obtain a more accurate representation of Filipinos traveling. Future researchers are also advised to adopt a 

qualitative research design to gain more detailed insights of Filipinos regarding their experience with the Waze 

application. 

Keywords: waze mobile application; technology acceptance model; structural equation modeling 

 

1. Introduction 

Sustainable traffic management is the practice of effectively managing traffic flow and reducing 

the negative environmental impacts of transportation systems. This involves implementing strategies 

and initiatives that prioritize sustainability and promote more eco-friendly modes of transportation 

[1]. According to Diliman [2], in promoting sustainable traffic management, traffic navigation apps 

can reduce travel time, fuel consumption, and greenhouse gas emissions, while improving safety and 

mobility. A study by Noerkaisar et al. [3] finds that traffic navigation app like Waze app helps drivers 

navigate through the city's complex road network and improves their overall travel experience. Waze 

data, according to Silva et al., [4] can provide valuable insights into traffic patterns and help traffic 

managers make more informed decisions. A study by Laor and Galily [5] examines user behavior 

and motivations in the use of Waze, and finds that Waze users are motivated by convenience, time 

savings, and the sense of community that comes with crowdsourcing traffic data. 
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contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
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Traffic congestion has been a perennial issue throughout the cities, and Metro Manila is the best 

example. This circumstance resulted in several negative feedback about transportation safety and 

mobility in the Philippines. According to annual traffic index, Metro Manila ranked 18th as the most 

congested city in the world, with an average congestion level of 43% in 2021 [6]. The poor mass public 

transportation and exasperated traffic volume consumes 30% of their time daily, which they can use 

more productively. Palmiano et al. [7] pointed out that since the locations of new commercial 

developments in Metro Manila significantly follow the expansions of an urban transportation system, 

it is necessary to plan and control the developments more carefully. 

Considering the traffic situation in Metro Manila, most Filipino drivers have equipped 

themselves with mobile navigation applications to help them reach their destination and avoid traffic 

jams along the way. Three mobile traffic applications demonstrated their value to Metro Manila 

drivers based on their satisfaction levels: Waze, Google Maps, and Apple Maps [8]. Based on a study 

by Yamsaengsung [9], these apps have similar completeness, concise representation, and consistent 

representation levels. Despite the similarities between the applications, Waze's user interface 

provided more accessible access to relevant information in the scenarios discussed and the overall 

relevancy of the provided information by the application. In accordance with everything that has 

been stated so far, this research aims to assess whether the Waze navigation app is an effective 

platform for the efficient management of traffic situations in Metro Manila. This study also 

highlighted the application performance of Waze and its acceptance to Gen Z drivers in Metro 

Manila. Furthermore, the study implores to critically review the application performance of Waze. 

2. Conceptual Framework 

Technology Acceptance Model (TAM) is a reliable model for examining the acceptability of new 

technologies [10,11] and defining user behavior and technology usage [12]. Because TAM was 

frequently investigated in the context of other technologies unrelated to traffic navigation 

applications, the present study intends to explore other constructs related to driver acceptability by 

extending the fundamental TAM model. First, the independent variables from the original TAM 

model were chosen to indicate consumers' intention to use the traffic navigation application: 

perceived usefulness (PU) and perceived ease of use (PE). In this study, it is assumed that if traffic 

navigation apps are valuable in the eyes of the user, the user will also believe that the applications 

are simple to use and will eventually plan to utilize the applications. The two parameters that have 

the most significant impact on user approval are attitude (AT) and perceived usability (PU) [13]. 

Additionally, if the users believe that the traffic navigation applications are simple to use, meaning 

that they can be quickly launched while they are in the driver's seat, and if the interaction process 

with the human-machine interface is straightforward and beneficial for a driving experience, the 

users will demonstrate a positive attitude (AT) and a high likelihood of accepting the applications. 

However, this study is limited to the actual use variable because it was outside the purview of this 

study, and the traffic navigation applications are currently not fundamental parts of all vehicle types. 

As the model's target variable, the intention to utilize traffic navigation apps (BI) is chosen to 

represent users' or drivers' actual system usage.  

By using the extended Technology Acceptance Model (TAM), this study explores the variables 

that affect the Filipinos' behavior intentions to use traffic navigation applications, particularly Waze. 

As shown in Figure 1, the suggested model identifies seven variables: System Quality (SQ), Perceived 

Location Accuracy (PLA), Perceived Usefulness (PU), Perceived Ease of Use (PEU), Attitude (AT), 

Usage Intention (UI), and Actual Use (AU). 
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Figure 1. Conceptual Framework based on Extended Technology Acceptance Model. 

2.1. Determinants of Traffic Navigation App Usage 

System quality is often based on an information system's accuracy, comprehensiveness, 

timeliness, and presentation format. According to prior research on drivers' responses to traffic 

information, these attributes are the key factors for the determinants of traffic information quality. 

As Ben-Elia et al. [14] demonstrated, the compliance rate can be enhanced by giving travelers accurate 

information. A user's view of the usefulness increases when reliable information is made available to 

aid decision-making and better travel planning. Earlier investigations also corroborated these 

connections. Thus, it was hypothesized that: 

Hypothesis 1 (H1). System quality has significant and positive effect on perceived usefulness. 

Hypothesis 2 (H2). System quality has significant and positive effect on perceived ease of use. 

According to Peeta and Ramos [15], providing travelers with the location of the accident, 

projected delay, and best detour option is more beneficial than providing information on location 

alone. Thus, perceived location accuracy is another prerequisite for the effectiveness of traffic 

information systems. Park et al. [16] defined perceived location accuracy as the extent to which 

mobile map service users become aware of their exact locations on displayed maps. Users of mobile 

map services can view the maps to see where they are right now and their surroundings. The systems 

and services should also provide precise users' positions by calculating and supplying locational 

information immediately because the bulk of mobile map systems in mobile devices give their 

services in real-time. Therefore, users are likely to consider mobile map systems and services more 

valuable if they have superior locational accuracy and efficiency. As a result, this study proposes that: 

Hypothesis 3 (H3). Perceived location accuracy has significant and positive effect on perceived usefulness. 

Hypothesis 4 (H4). Perceived location accuracy has significant and positive effect on perceived ease of use. 

Perceived usefulness is the degree to which drivers believe traffic navigation will help them plan 

their travels. Relevance was one of the most prevalent measures of the use of traffic information in 

earlier studies on its effects [17]. They demonstrated that traffic data is significant if it directly affects 

how other road users behave. Perceived ease of use, on the other hand, refers to ideas like legibility, 

understandability, and ease of learning when describing how drivers respond to traffic information. 

Attitude is positively impacted by perceived ease of use. An app that is simple to use will take less 

time and effort to process. The driver's ability to use the knowledge quickly and shift their attention 

to other driving activities will help them perform better. Previous research on drivers' acceptance of 

road guidance systems [18–20] supports this finding. 
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Hypothesis 5 (H5). Perceived usability has significant and positive effect on attitude. 

Hypothesis 6 (H6). Perceived ease of use has significant and positive effect on attitude. 

Hypothesis 7 (H7). Attitude has significant and positive effect on usage behavior. 

Hypothesis 8 (H8). Usage behavior has significant and positive effect on actual use. 

3. Methodology 

3.1. Setting 

Due to the continuous growth of Waze users in the Philippines, this study employed a 

convenience sampling technique. This technique is suitable for this study because it uses convenience 

as the primary basis for selecting the sample for a large population [21]. The target respondents of 

this research are the Waze application users traveling within the National Capital Region. 

3.2. Participants and Sampling Technique 

In this study, a non-probability sampling technique, specifically convenience sampling through 

an online survey, was used. The aim was to gather responses from Waze users located in the National 

Capital Region. As per Yamane's research [22], which recommends a minimum sample size of 300 to 

achieve a 10% margin of error, the expected minimum number of respondents was set at 300. The 

summary of demogaphic profile I shown in Table 1. 

3.3. Instrumentation 

To conduct the online survey, a self-administered approach was utilized, which involved 

distributing the questionnaire via Google Form. This method enabled the respondents to answer the 

questions on their own, without any assistance from the researchers. The questionnaire was designed 

using multiple cross-sectional designs, which allowed for a broader range of data to be collected. 

The survey link was sent to the intended participants for a duration of two months. This 

provided ample time for the respondents to complete the questionnaire at their convenience, thereby 

ensuring a higher response rate. The online survey was presented in the English language, which 

was the preferred language for the target respondents. 

The survey consists of 30-item questions. The respondent's demographics were determined in 

the first section of the questionnaire using 6-item questions, including age, gender, civil status, area 

of residence, and how long they have been using the Waze app. 

The second part of the questionnaire consists of the indicators based on the extended TAM 

model: system quality, perceived location accuracy, perceived usefulness, and perceived ease of use. 

This will measure users' perceived intention to use the Waze app. The survey consists of item 

questions where all answers were on a 5-point Likert scale ranging from "strongly disagree" to 

"strongly agree". Six (6) latent will be used in the survey. The summary of measures and constructs 

is shown in Table 2. The items for the constructs were adopted from existing studies. 

The questionnaire was briefly discussed with each respondent, and written consent was 

obtained. Following the Data Privacy Act or Republic Act No. 10173 in the Philippines, the 

respondents were asked to sign a consent form that says the responses and information they give will 

only be used for academic and research purposes. Before collecting data, the researchers also asked 

the Mapua University Research Ethics Committee for permission (application number FM-RC-21-89). 
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Table 1. Demographic Profile. 

Respondent’s Profile (n=300) Category N % 

 

 

Age 

18  139 46.3% 

19 99 33% 

20 57  19% 

21 5 1.7% 

 

Gender 

Female 143 47.7% 

Male 157 52.3% 

 

Area of Residence 

Within NCR 115 38.3% 

Outside NCR 185 61.7% 

 

 

 

Educational Attainment 

Finished college or 

with graduate degree 

139 46.3% 

Attended college 36 12% 

Attended high school 121 40.3% 

Attended grade school 

level 

4 1.3% 

Did not attend school - - 

 

 

Duration of Application Use 

Less than a year 133 44.3% 

1 year 35 11.7% 

2 years 34 11.3% 

More than 3 years 98 32.7% 

Table 2. Construct and Measurement Items. 

Items Measure Supporting References 

System Quality 

SQ1 I find the Waze app interface easy to use. [23–25] 

SQ2 I have a clear and understandable interaction with 

the Waze app interface 

SQ3 I feel comfortable using the Waze app services and 

functionalities. 

SQ4 The Waze app’s interface and system design is 

friendly. 

SQ5 The Waze app provides user-friendly features. 

Perceived Location Accuracy 

PLA1 The Waze app provides accurate travel information [26–28] 

PLA2 The Waze app provides accurate duration of travel 

PLA3 The Waze app provides accurate travel route 

PLA4 The Waze app provides timely travel information 

PLA5 The Waze app provides complete travel 

information 

Perceived Usefulness 
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PU1 I find it easy to remember the steps on how to use 

Waze app 

[1,29,30,34]   

PU2 I find it useful to use Waze app to avoid traffic 

congestion 
 

PU3 I find it useful to use the Waze app to reach my 

destination faster 
 

PU4 I find it useful to use the Waze app to accurately 

reach my destination  
 

PU5 I find the Waze app useful in my daily travel  

Perceived Ease of Use 

PEOU1 I find it easy to learn how to use the Waze app. [1,28–30]  

PEOU2 I find it easy to be good at navigating using the 

Waze app. 
 

PEOU3 I find it easy to do what I want to do in the Waze 

app. 
 

PEOU4 I find it easy to use the Waze app.  

PEOU5 Interactions in the Waze app are clear and easy to 

understand. 
 

Usage intention 

UI1 I will use the Waze app often. [25,31,32]   

UI2 I am planning to use the Waze app frequently.  

UI3 I wish that my habit of using the Waze app 

continues in the future. 
 

UI4 I am motivated to use the Waze app.  

UI5 I am willing to use the Waze app in the future  

Actual Use  

AU1 I use Waze app to avoid traffic congestion [33,34]   

AU2 Among all the traffic navigation apps, I prefer to 

use the Waze app 
 

AU3 I use the Waze app frequently.  

AU4 I use the Waze app consistently.  

AU5 I recommend using the Waze app.  

3.5. Data Analysis 

The data that were collected from the survey were analyzed using multivariate analysis. In this 

study, the structural equation model (SEM) that was used is a variance-based partial least squares 

SEM (PLS-SEM) with maximum likelihood estimation. PLS-SEM is a tool for studying the 

relationships between abstract ideas [35]. It deals with complex constructs with higher levels of 

abstraction and produces higher construct reliability and validity, which makes it great for prediction 

[36] and useful in this study. Its main goal is to explain the variation in the dependent constructs as 

much as possible. The data quality is also judged based on the properties of the measurement model. 

According to Ouellette and Wood [37], PLS-SEM differs from previous modeling approaches since it 

considers both direct and indirect effects on presumptive causal links and is increasingly found in 
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scientific investigations and studies. Also, PLS-SEM is the best method for coming up with new 

theories and making predictions, while CB-SEM is better for testing and proving theories that already 

exist [38]. Several fit indices was utilized to justify the model fit in this study using PLS-SEM, such as 

standardized root mean square residual (SRMR), normal fit index (NFI), and Chi-square. For SRMS, 

a value of less than 0.08 is considered a good fit [39]. For NFI, according to Baumgartner and 

Homburg [40], a value of 0.80 and above represents an acceptable fit, while for Chis-square, a value 

below 5.0 indicates a well-fitting model. 

4. Results and Findings 

Presented in Figure 2 is a representation of the model used to explore the variables that affect 

Filipinos' behavioral intention to use the Waze mobile application. The model is composed of 6 latent 

variables and 35 indicators which factor loading, reliability, and validity results are presented in 

Table 5. Before structural equation modeling was carried out, a validity and reliability test were done 

to ensure that the gathered data were sound and replicable and that the results were accurate [41]. 

The study utilized Cronbach's alpha, composite reliability, and average variance extracted tests to 

assess data sets' reliability and internal consistency in behavioral intention models [42]. According to 

Hamid et al. [43], the desired value for composite reliability and Cronbach's alpha is between 0.60 to 

0.70. In contrast, for the average variance extracted test, at least a value of 0.50 is recommended [44]. 

As indicated in Table 3, all values satisfy the conditions of each test; therefore, each construct from 

this model can be considered valid and reliable. 

Table 3. Reliability and Convergent Validity Result. 

Construct Items Mean S.D. FL (≥0.7) α (≥0.7) CR (≥0.7) AVE (≥0.5) 

System Quality 

SQ1 3.85  1.15 0.897  

0.946 0.947 0.959 

SQ2 3.80 1.11 0.893 

SQ3 3.81 1.07 0.891 

SQ4 3.92 1.10 0.921 

SQ5 3.98 1.06 0.935 

Perceived Location 

Accuracy 

PLA1 3.51 1.09 0.925 

0.949 0.949 0.961 

PLA2 3.68 1.09 0.927 

PLA3 3.54 1.09 0.919 

PLA4 3.70 1.05 0.897 

PLA5 3.71 1.09 0.891 

Perceived 

Usefulness 

PU1 3.89 1.09 0.901 

0.937 0.938 0.952 

PU2 3.75 1.13 0.911 

PU3 3.81 1.06 0.890 

PU4 3.81 1.11 0.906 

PU5 3.69 0.14 0.895 

Perceived Ease of 

Use 

PEU1 3.86 1.11 0.970 

0.980 0.980 0.984 

PEU2 3.71 1.09 0.934 

PEU3 3.80 1.11 0.970 

PEU4 3.84 1.10 0.981 

PEU5 3.83 1.13 0.958 

Usage Intention 
UI1 3.54 1.05 0.932 

0.952 0.952 0.963 
UI2 3.57 1.07 0.924 
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UI3 3.55 1.09 0.933 

UI4 3.59 1.10 0.934 

UI5 3.89 1.04 0.859 

Actual Use 

AU1 3.82 0.97 0.858 

0.947 0.948 0.959 

AU2 3.72 1.12 0.953 

AU3 3.56 1.09 0.909 

AU4 3.53 1.14 0.910 

AU5 3.92 1.13 0.908 

In testing the proposed hypotheses of this study, partial least squares-structural equation 

modeling (PLS-SEM) was performed using SmartPLS v3.3.3. According to Hair [45], PLS-SEM is a 

standard approach for analyzing complex inter-relationships between observed and latent variables. 

Researchers prefer this modeling as the possibility to estimate very complex models and the method’s 
flexibility in terms of data requirements and measurement specification [35]. The results of the 

hypothesis test are presented in Table 4. Out of seven proposed hypotheses, six were proven to 

significantly affect the usage behavior and behavioral intentions of the Waze application. 

Furthermore, all six accepted hypotheses have a positive influence on perceived usefulness, 

perceived ease of use, usage intention, and actual use. 

Table 4. Hypothesis Test Results. 

No Relationship Beta coefficient p-value Result Significance Hypothesis 

1 SQ→PU 0.530 <0.001 Positive Significant Accept 

2 SQ→PEU 0.625 <0.001 Positive Significant Accept 

3 PLA→PU 0.467 <0.001 Positive Significant Accept 

4 PLA→PEU 0.350 <0.001 Positive Significant Accept 

5 PU→UI 0.079 0.633 Positive Not Significant Reject 

6 PEU→UI 0.467 <0.001 Positive Significant Accept 

7 UI→AU 0.921 <0.001 Positive Significant Accept 

As recommended by Henseler et al. [46], the Fornell-Lacker criterion and the Heterotrait-

Monotrait ratio of correlation were performed to prove the significant correlation between each factor 

discussed in the study. Discriminant validity measures the degree of differences between the 

overlapping constructs [35]. Henseler et al. [46] added that the Heterotrait-Monotrait ratio (HTMT) 

could achieve higher specificity and sensitivity rates in determining discriminant validity, followed 

by the Fornell-Lacker criterion. As presented in Tables 5 and 6, the values are within the desired 

range, indicating satisfactory and convergent reliability. Hence, the overall results among the 

constructs are valid. 

Table 5. Discriminant Validity: Fornell-Larcker Criterion. 

 AU PLA PEU PU SQ UI 

AU 0.908      

PLA 0.650 0.770     

PEU 0.626 0.560 0.798    

PU 0.622 0.648 0.638 0.766   

SQ 0.592 0.674 0.594 0.675 0.810  

UI 0.663 0.713 0.560 0.623 0.591 0.827 
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Table 6. Discriminant Validity: Heterotrait-Monotrait Ratio. 

 AU PLA PEU PU SQ UI 

AU       

PLA 0.781      

PEU 0.790 0.780     

PU 0.827 0.709 0.798    

SQ 0.790 0.659 0.728 0.671   

UI 0.648 0.747 0.834 0.802 0.683  

 

Figure 2. Final SEM Model. 

Presented in Figure 2 is the final SEM model; no indicator was removed from the model as it 

exceeded the 0.50 minimum value explained by Joseph Hair. In assessing the validity of the suggested 

model, a model fit analysis was performed consisting of SRMR, Chi-square, and NFI, using the 

parameters from a study by Hu and Bentler [39]. As shown in Table 7, all parameter estimates 

exceeded the minimum threshold value, confirming the proposed model's validity. 

Table 7. Model Fit. 

Model Fit for SEM Parameter Estimates Minimum  

cut-off 

Recommended by  

SRMR 0.055 < 0.08 Hu & Bentler (1999) 

(Adjusted) Chi-square/dF 3.48 <5.0 Hooper (2008) 

Normal Fit Index (NFI) 0.973 > 0.90 Baumgartner (1996) 

5. Discussion 

It can be seen in the result of Table 4 that six hypotheses were accepted to have a positive 

influence including system quality (SQ) to perceived usefulness (PU) and perceived ease of use 

(PEU), perceived location accuracy (PLA) to perceived usefulness (PU) and perceived ease of use 

(PEU), perceived ease of use (PEU) to usage intention (UI) and usage intention to actual use (AU). 

System quality (SQ) was proved to have a significant and positive effect on perceived usefulness 

(PU) and perceived ease of use (PEU) of the Waze app, thereby supporting H1 and H2. This finding 

is supported by prior studies that proved that the quality of the app's system significantly impacts 

the app's perceived usefulness and ease of use [47,48]. Waze is a GPS-based navigation application 

that delivers real-time traffic information, suggested routes, and other features aimed to enhance the 
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driving experience. According to Nelson et al. [49], the accuracy, clarity, timeliness, and presentation 

style of an information system are frequently the determinants of system quality. In the case of Waze, 

the quality of the system may be determined based on variables such as the precision of its mapping 

data, the dependability of its traffic updates, the quickness of its interface, and the consistency of its 

operation across various devices and operating systems. These criteria are the primary determinants 

of the quality of traffic information. According to a previous study on drivers' reactions to traffic 

information, giving travelers accurate information can increase compliance rate; when credible 

information is made available to assist in decision-making and better trip planning, a user's 

perception of the usefulness increases [50]. In addition, Hussain et al. [51] examined the effectiveness 

of perceived ease of use, and analyzed how users engage with the Waze app on mobile devices in 

sophisticated ways, and how usefulness, usability, and enjoyment are perceived as motivating 

factors. It explains why user acceptability of interactive mobile map technology varies. User 

engagement of interactive mobile maps is significantly positively influenced by perceived usefulness. 

Hence, if the Waze app has a high level of system quality, users are more likely to find the application 

useful and easy to use, as they can rely on its features to offer accurate and trustworthy information 

that facilitates more efficient navigation to their destination. 

Perceived location accuracy (PLA) was also proved to have a significant and positive effect on 

perceived usefulness (PU) and perceived ease of use (PEU), thereby supporting H3 and H4. Waze is 

a popular navigation program that employs real-time user data to give drivers with information on 

traffic, road closures, accidents, and other pertinent information. According to Marzuki et al. [52], the 

perceived location accuracy and perceived usefulness of the offered information are two major 

variables that contribute to the success of the app. Mukul et al. [53] states that insights are more 

reliable if there is accuracy in location data. This is also confirmed by the study of Yamsaengsung & 

Papasratorn [44], which states that the usefulness of location accuracy impacts usefulness and the 

ease of use of the Waze app. During their test on tolls, the Waze app prominently offered the ETA on 

their initial screen.  Since the Waze app has a color-coded representation of congestion on the app, 

this allowed drivers to visualize on which section of the route they should expect congestion. This 

also allows the drivers to choose a route with the shortest trip time, regardless of traffic.  Also, since 

the Waze App shows both text and graph, it strengthens the app’s concise representation of the road. 

The traffic graph in Waze is considered helpful for selecting lighter traffic and resulting in shorter 

trip time. This level of accuracy in Waze helps with easy navigation for its users [44]. Overall, the 

perceived location accuracy, perceived usefulness and ease of use of the Waze app are significant 

contributors to its success and appeal. By providing users with accurate and pertinent information, 

the app enables them to navigate more effectively and with greater ease, resulting in an enhanced 

driving experience [52].  

Perceived ease of use (PEU) was also proved to have a significant and positive effect on usage 

intention (UI), thereby supporting H6. This implies that drivers found the Waze app easy to utilize, 

and less time and effort are needed, gaining positive feedback from the drivers. The usage intention 

of interactive mobile apps is significantly positively influenced by perceived ease of use. David et al. 

[54] defined perceived ease of use as “the degree to which a person believes that using a particular 
system would be free of effort.” It has been shown to positively influence the usage of intention to 
utilize the Waze navigation system considering the criteria of legibility, understandability, and ease 

of learning from the obtained results describing a positive attitude from the drivers. In a study 

conducted by Hussain et al. [51], it was discovered that perceived ease of use predicts the intention 

to use the Waze application. The intuitive features of the Waze app allow users to rapidly enter their 

destination and obtain turn-by-turn directions. Waze is mainly used for navigation, and its goal is to 

help people get where they want to go as quickly and efficiently as possible. Users may quickly and 

simply input their destination, examine the scheduled arrival time, and receive voice-guided turn-

by-turn directions, contributing to Waze's popularity. Thus, the usability of Waze is directly related 

to its intention, which is to give users a dependable and effective navigation tool that assists them in 

reaching their destination efficiently and reliably. 
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Usage intention (UI) was also found to have a significant and positive effect on actual use (AU), 

thereby supporting H7. This means that the significant positive attitude determined the driver’s 
acceptance of the Waze app technology, which provided the key to understanding their behavioral 

intention to use the navigation system. This evaluates that the user’s behavior is accepted under the 
scale of having a positive attitude and acceptance from the participants from the obtained results. 

According to Wang et al. [55], the usage intention refers to a user's intention to utilize the Waze app 

for navigation. Various variables may influence this intention, such as the user's prior experience 

with the app, recommendations from relatives or friends, or the desire to avoid traffic congestion 

[56]. On the other hand, actual use relates to whether a user utilizes the Waze app to navigate their 

trip [5]. This depends on a range of factors, such as whether the user finds technical difficulties with 

the app, whether they find the app's suggestions helpful, and whether they prefer an alternative 

navigation app or method [1]. 

On the contrary, perceived usefulness was found to have no direct and significant effect on usage 

intention, thereby rejecting H5. According to Vankatesh et al. [57], it is improbable that usage 

intention for Waze remains unimpacted by perceived usefulness, as it is a crucial element in the 

Technology Acceptance Model (TAM). This model is a widely used theoretical framework for 

comprehending user acceptance and adoption of technology [58]. Perceived usefulness is the primary 

determinant of a user's intention to use technology in TAM. Waze is a mobile navigation app that 

provides drivers with real-time traffic information and route guidance. Its perceived usefulness relies 

on its potential to aid navigation, provide alternative routes, and identify potential traffic hazards 

[34]. Therefore, it is reasonable to assume that perceived usefulness holds considerable weight in a 

user's intention to use Waze. Nevertheless, other factors may also influence its usage intention, for 

instance, ease of use, perceived credibility, social influence, or differing attitudes towards technology 

[57]. Hence, an all-inclusive gauge of Waze's usage intention must consider these factors in addition 

to its perceived usefulness. 

6. Conclusions 

This is the first study to investigate the acceptance and use of the Waze navigation app as a 

solution to manage traffic situations utilizing the Technology Acceptance Model (TAM) among 

Filipino drivers in Metro Manila. The traffic flow disruption has been rapidly increasing in the 

Philippines, and several navigation mobile apps have been utilized to solve the traffic congestion that 

Filipino drivers experience daily. The user’s perception of navigation apps is beneficial as they relay 
reliable information the system provides. Thus, this study has focused on determining the user’s 
behavioral and technology usage intention regarding using the Waze navigation application.  A 

questionnaire was developed and distributed using an online survey convenience sampling 

technique to 300 Filipino drivers to determine factors affecting their intention to use and behavior on 

the Waze application.  

The results of the proposed hypotheses, partial least squares-structural equation modeling (PLS-

SEM), were verified using SmartPLS v3.3.3.  Out of seven proposed hypotheses, six were proven to 

significantly affect the usage behavior and behavioral intentions of the Waze application. 

Furthermore, all six accepted hypotheses positively influence perceived usefulness, perceived ease 

of use, usage intention, and actual use. The rejected hypothesis has shown that perceived usability 

does not significantly influence usage intention, as one study has shown that traffic congestion affects 

drivers' driving behaviors. 

6.1. Recommendations 

In line with the completion of this study, the researchers came up with various suggestions that 

future researchers may adopt if they decide to pursue a topic like this research. Primarily, it is ideal 

to consider samples from a more diverse geographic background as it provides a more accurate 

representation of Filipinos traveling within the National Capital Region. Future researchers may also 

adopt a qualitative research design to gain more detailed insights of Filipinos regarding their 

experience with the Waze application. Although several statistical treatments were done with the 
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gathered data, it is still recommended for future researchers to obtain narrative responses from their 

target respondents. Furthermore, future researchers may consider increasing the sample size and 

related studies to establish stronger inferences. Although this study complied with the conditions 

needed for its chosen statistical treatment, it would be better for future studies to obtain more 

responses to validate the accuracy of the findings of this study. 

6.2. Practical and Manegerial Implication 

As there is limited information on the behavioral intentions of Filipinos in using traffic 

navigation applications, it is essential to explore the constructs related to the acceptability of the Waze 

application to assess its efficiency and acceptability in managing traffic situations in Metro Manila. 

The findings of this study shed light on the perception of Filipino drivers regarding the system 

quality of the application. As a result, the perceptions of drivers may aid in the improvement of 

navigation technologies, as the study provided validated hypotheses that comprehend the 

determinants of user acceptance and adaptation of the application. Furthermore, this could 

encourage the transportation industry to invest in traffic navigation systems and include the study's 

significant indicators in their application. This study would enable the government to understand 

better how the expansion and enhancement of applications such as Waze could reduce traffic 

congestion in the Philippines. Moreover, the framework used in the study may also be utilized and 

adopted for technological advancements locally and even internationally. 

6.3. Theoretical Implication 

Research on the determinants of the usage of traffic navigation applications is crucial due to the 

continuous increase of the traffic congestion level in Metro Manila. The extended Technology 

Acceptance Model (TAM) showcased a much more holistic framework for evaluating the behavioral 

intentions for the use of navigation systems. As this is a comprehensive study related to the usability 

of the Waze application for managing traffic situations, the findings of the study could serve as a 

model for technologies to align its systems according to the proposed hypotheses that are found to 

be significant in the user acceptance of Filipino drivers. Furthermore, this study adds new insights 

by demonstrating that most of the factors indicated in the extended technology acceptance model 

have a significant effect on gaining positive feedback from Filipino drivers. For authorities and 

developers in the technology industry, it is important to utilize a developed model to enhance 

navigation systems' efficiency and usability, as it plays a key role in managing traffic situations and 

improving public transportation in Metro Manila. 

6.4. Limitations 

Despite the findings presented, several limitations were still evident in this study which can be 

further explored in the future. The first limitation is related to the distribution of respondents; the 

study could not include samples from a diverse geographic background providing a more accurate 

behavior of Filipino drivers using navigation systems. Future researchers may also consider 

enlarging the sample size and conducting related studies to draw more firm conclusions to better 

understand the usage intention of Filipinos in the Waze application. Second, the study employed a 

non-probability sampling technique. Further research and analyses can be conducted to confirm the 

validity of the study's conclusions. Future researchers could recreate this study and consider these 

aspects as moderators to verify the hypotheses proposed in this study. Lastly, the study only focused 

on the Waze application. Future research can circumvent this constraint by looking at different traffic 

navigation systems available in the country and applying this type of research to study its 

acceptability to Filipino drivers. 
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