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Abstract: The need for effective bridge asset management in Indonesia has become crucial. Currently, the 

number of bridge assets in Indonesia is continuously increasing, parallel to the rising budget allocations for 

infrastructure development in the road and bridge sectors to enhance regional connectivity more efficiently. 

This situation places demands on asset managers to work harder and possess expertise in bridge asset 

management. However, the reality reveals persistent issues related to the incapacity of bridge asset managers 

in various regions to manage their assets effectively. This raises the question of whether asset managers have 

the intention to implement asset management or what factors might drive their appeal to have an intention 

towards effective asset management. To address these questions, a survey was conducted involving asset 

managers and experts to evaluate the current state of bridge asset management in Indonesia. The research 

findings provide insights into the relationships among factors such as budget, data, policy, resources, and 

system that associated with bridge asset management and the intention of an asset manager. The model's 

solutions show that data and system are anticipated to achieve effective and efficient implementation of bridge 

asset management. It is hoped that this research will assist asset managers in Indonesia in enhancing their 

intention towards better bridge asset management. 
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1. Introduction 

As a developing nation, Indonesia is currently undergoing a period of swift infrastructure 

development, with a particular emphasis on prioritizing elements such as roads and bridges. These 

endeavors reflect the government's commitment to enhancing logistical efficiency across different 

regions. With a large number of road and bridge assets across Indonesia, there is a need for asset 

manager to provide precise information on the number of assets, condition, and maintenance plans. 

The abundance of assets is accompanied by a myriad of challenges, posing a significant concern for 

researchers striving to devise pertinent solutions. The current nationwide adoption of the road and 

bridge data management system by the Indonesian government remains underutilized, particularly 

in the context of decision-making, with a noticeable gap in the effective utilization of bridge-related 

data. This raises important questions, which this study answers, regarding the factors that contribute 

to the suboptimal implementation of bridge asset management in Indonesia. Moreover, this research 

aims to elucidate the motivations underlying the actions of asset managers in Indonesia who have 

not demonstrated their intention in executing bridge asset management. 

Bridge asset management implementation is a widely adopted practice globally, with many 

bridge agencies transitioning to Bridge Management Systems (BMS) [1]. The primary objective of 

implementing a BMS is to optimize costs over the lifespan of a bridge while ensuring user safety and 

maintaining the asset value of the infrastructure [2]. This is achieved by making data-driven decisions 

based on the condition and performance of the bridges [3]. However, in its course, the 

implementation does not always proceed seamlessly and frequently encounters various 

impediments.  
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In the context of a successful Bridge Asset Management implementation, the U.S. Department 

of Transportation (DOTs) (2017), acknowledges challenges in the implementation process, 

particularly when an asset management decision-making framework is shaped by the establishment 

of strategic objectives [4]. Government agencies, including the DOTs, face the complexity of serving 

diverse stakeholders, each with strong opinions grounded in their comprehension of asset 

management. Moreover, the persistent emphasis on short-term budgets poses a challenge in meeting 

the extensive capital investment planning requirements integral to effective asset management. 

Additionally, in the face of the escalating imperative to achieve more with limited resources, 

including technological, financial, and staff resources, there is a discernible constraint in adequately 

fulfilling the demands of a robust Bridge Asset Management system. 

The ultimate objective of bridge management should be to ascertain and execute the most 

optimal strategy that ensures an adequate level of safety while concurrently minimizing life-cycle 

costs [5]. This highlights the importance of meticulously balancing safety and cost considerations 

throughout the implementation process. To enhance the effectiveness of BMS implementation, 

Rashidi and Lemass (2010) propose the development of a Decision Support System (DSS) customized 

for bridge maintenance [6]. Such a system empowers asset managers to select the most appropriate 

course of action by accounting for specific constraints and needs, thus elevating the decision-making 

process. Additionally, Xu and Turkan (2020) delve into the application of advanced technologies, 

such as Building Information Modeling (BIM) and Unmanned Aerial Systems (UAS), for bridge 

inspections and management, underlining the pivotal role of these advanced tools in augmenting the 

efficiency and effectiveness of BMS implementation, particularly in the domains of inspections and 

data management [7].  

To ensure the effective implementation of a Bridge Management System (BMS), the adoption of 

a BMS entails substantial organizational transformation, and the formulation of an all-encompassing 

change management strategy is imperative. This strategy should encompass well-defined objectives, 

lucid communication plans, structured training initiatives, and robust stakeholder engagement [8]. 

The involvement of key stakeholders, including bridge engineers, asset managers, maintenance 

personnel, and decision-makers, throughout the implementation process is essential. Their insights 

and active participation substantially enhance the effectiveness and acceptance of the system [8]. 

Offering comprehensive training programs to bridge personnel is essential to ensure their proficiency 

in comprehending the BMS and employing its features effectively. Additionally, ongoing technical 

support should be made available to address any issues or challenges that may arise [8]. 

The situation is exacerbated when asset managers often need to make decisions on basis of 

incomplete and uncertain information due to the lack of a robust and unified national bridge database 

or bridge management system (BMS) and inadequate information on the condition of the bridge due 

to lack of continuous monitoring [9]. A meticulous implementation plan must be devised, delineating 

the requisite steps, timelines, and responsibilities for the BMS deployment. This plan should be 

tailored to meet the specific needs and requirements of the organization [10]. To ensure the successful 

implementation and sustained operation of the management system, it is imperative to allocate ample 

resources, encompassing financial, human, and technological assets [11].  

The seamless integration of the BMS with existing organizational systems and processes is 

critical. This integration streamlines data sharing, optimizes workflows, and enhances overall 

operational efficiency [12]. Moreover, continuous monitoring and evaluation of the BMS's 

performance are essential. This ongoing assessment identifies areas for enhancement and ensures 

alignment with the organization's objectives [12]. Additionally, recognizing that bridge management 

practices and technologies have evolved, it is imperative to periodically review and update the BMS. 

This encompasses the incorporation of new advancements, industry best practices, and lessons 

learned from prior implementation and operation [12]. Furthermore, the cultivation of a culture that 

encourages knowledge-sharing and collaboration among bridge personnel is vital. This fosters the 

effective utilization of the BMS and how it can facilitate the development and assessment of core 

competencies and skills for bridge management professionals, such as technical knowledge, 

communication skills, leadership skills, and problem-solving skills [13]. 
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The implementation of asset management in government agencies faces various issues, such as 

ineffective maintenance practices, misuse and theft of government assets, and inadequate knowledge 

of the asset management procedure, affecting asset management performance's effectiveness, 

efficiency, and economics in government agencies [14]. Additionally, reducing available resources 

would negatively affect the organization's ability to achieve its goals set out in its vision, mission, and 

policy statements. Furthermore, wastefulness, extravagance, and mismanagement have been 

detected, indicating that public money had not been wisely spent [14]. The problem with 

implementing asset management is that governments are increasingly attracted to new emerging 

technologies but lack clear knowledge/guidelines on technology implementation, resulting in a 

higher number of unsuccessful technology implementations. This indicates a need to understand the 

factors for successful technology implementation better [15]. According to Bennetts et al. (2019), there 

are three fundamental processes at the high level of bridge management: understanding the stock, 

making decisions, and implementing interventions. Asset managers perform these three 

fundamentals by carefully considering the operating environment. Some aim to exert control over 

the operating environment by justifying budget increases, contributing to standards, and informing 

objectives [16]. 

Drawing upon the cited references, it is evident that asset managers play a significant role in 

steering asset management toward improved conditions. The current condition of asset managers 

has a different understanding of the existing asset management system, so that the implementation 

of bridge asset management has not run optimally. The difficulty in providing an even understanding 

to each asset manager, makes this research necessary to be raised to the surface, so it is hoped that 

this research will provide an overview of the model of an asset manager needed for the 

implementation of bridge asset management. 

However, a noticeable gap exists as there is currently no existing research model providing 

insights into the preferences of asset managers regarding the implementation of bridge asset 

management. Consequently, it is deduced that there is a pressing need for more comprehensive 

research endeavors to delve into the factors that influence the successful implementation of bridge 

asset management. This aspect has not been examined in previous studies, indicating the need for 

further exploration that will result in unique research in the academic realm. 

2. Literature review and hypothesis development 

The implementation of bridge asset management is fraught with numerous challenges, as 

highlighted by Hooper (2009) that asset management comprises key elements, including enabler and 

control elements such as financial parameters (budget allocation), information management (data 

and systems), and training, awareness, and competence for human resource development [17]. 

Additionally, policy elements constitute an integral part of the asset management system. The 

challenges identified encompass financial constraints hindering the effective execution of bridge asset 

management, intricacies involved in acquiring and validating data to meet specific requirements, 

policies established by the government that regulate the execution of bridge asset management, 

limitations in human resource supporting the implementation of bridge asset management, and the 

systems utilized as tools for effective bridge asset management. These challenges collectively 

underscore the multifaceted nature of issues that need to be addressed for successful bridge asset 

management implementation. 

In infrastructure asset management, the relationship between budget availability and asset 

management implementation is highly significant [18]. The presence of available budgets alongside 

asset management plays a crucial role in ensuring optimal conditions in infrastructure asset 

management and maintenance [19]. Limited budget availability, resources, skilled personnel, and 

technological capabilities pose challenges to asset management implementation [20]. Budget 

allocation plays a pivotal role in bridge asset management for bridge maintenance and rehabilitation 

to ensure integrity and structural functionality [21]. With this foundation, H1: budgeting becomes 

one of the critical factors and maintains a significant relationship in the implementation of bridge 

asset management. 
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Furthermore, data is one of the critical factors in supporting asset management implementation, 

where validated data ensures accuracy, completeness, and consistency in the information provided 

[22]. By validating data, asset managers can make decisions based on reliable information, which is 

crucial for the effectiveness of infrastructure asset maintenance and management [23]. Data 

validation plays a critical role in asset management to ensure the reliability and safety of 

infrastructure assets [24]. The availability and quality of data are essential for effective asset 

management [25]. The relationship between data and management systems is very close, as stated by 

Sanford et. al., (1999), where this relationship will have a real causal impact as shown in Figure 1. 

This indicates that the presence of inaccurate data can result in compromised outputs within the 

bridge management system [26]. H2: Access to accurate and up-to-date data on infrastructure assets 

is crucial for informed decision-making and prioritization of maintenance and investment activities. 

 

Figure 1. The relationship between BMS, data, and analysis tools, Sanford et. al., (1999). 

The correlation between policy and asset management in infrastructure is crucial for ensuring 

the long-term resilience and sustainability of our urban environments [27], it is crucial for ensuring 

the resilience and sustainability of essential infrastructure assets [28]. Policy provides the framework 

and guidelines for asset management practices, while asset management ensures that infrastructure 

assets are properly maintained and utilized by policy objectives [29]. The presence of supportive 

regulatory and policy frameworks can facilitate the implementation of asset management practices 

[20]. H3: Clear guidelines, standards, and regulations can provide a framework for asset management 

implementation and ensure consistency across organizations. 

Effective and efficient operations in the realm of infrastructure asset management hinge on the 

vital correlation between human resources and asset management [30]. There is a strong correlation 

between Human Resources and asset management in infrastructure [31]. In the infrastructure sector, 

the effective management and maintenance of assets heavily rely on the pivotal role played by 

Human Resource Management [32]. The availability of technical expertise and appropriate tools for 

asset management, such as data management systems, modeling software, and risk assessment tools, 

can influence the implementation process [33]. H4: Access to these resources can support effective 

decision-making and analysis in asset management. 

The correlation between system and asset management in infrastructure is a critical aspect that 

ensures the efficient and effective management of physical assets [34]. Infrastructure asset 

management involves the strategic planning, acquisition, operation, maintenance, and disposal of 

physical assets such as buildings, roads, bridges, and utilities [35]. The correlation between system 

and asset management in infrastructure is crucial for effective planning, maintenance, and long-term 

sustainability [36]. Management systems have been widely applied in various aspects of 

infrastructure, including pavement, rebuilding of infrastructures, human resources, bridges, traffic, 

and safety [37]. H5: The system plays a pivotal role with robust support in ensuring the success of 

asset management implementation. 

By the extant body of literature, the execution of asset management, in its overarching scope, 

can be subject to diverse determinants encompassing budget availability, data quality, governmental 

policies, resource availability, and system support. Nonetheless, such determinants may assume a 
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distinctive complexion within the Indonesian context, where practical outcomes have hitherto failed 

to harmonize adequately with the exigencies of bridge maintenance and rehabilitation. 

Consequently, this imbues researchers with the impetus to undertake more exhaustive scrutiny of 

the intricate interplay between these determinants and the proclivities of bridge asset managers in 

Indonesia vis-à-vis the effective implementation of asset management. 

This study also employs the Theory of Planned Behavior as shown on (Figure 2.), which has not 

been previously utilized by researchers, to examine the correlation between the intentions of bridge 

asset managers to adopt bridge asset management in Indonesia. The goal is to ascertain the pivotal 

factors that impact the intentions of bridge asset managers, to ensure the efficacy and precision of 

bridge asset management in Indonesia. 

 

Figure 2. Theory of Planned Behavior (Icek Ajzen, 2019). 

The Theory of Planned Behavior (TPB) is a widely recognized and influential framework for 

predicting and explaining human behavior in various domains [38]. It was proposed in 1985 as an 

expansion of the Theory of Reasoned Action [39]. The TPB integrates various factors, including 

individual attitudes, subjective norms, and perceived behavioral control, to understand and predict 

behavioral intentions [40]. According to the TPB, behavioral intentions are influenced by three main 

factors: attitudes, subjective norms, and perceived behavioral control [41]. Attitudes refer to an 

individual's evaluation of the behavior and its outcomes, subjective norms involve the perceived 

social pressure to perform or not perform the behavior, and perceived behavioral control relates to 

the individual's perception of their ability to perform the behavior [41]. These factors collectively 

shape an individual's intention to engage in a particular behavior. The TPB has been widely applied 

in various fields, including psychology, sociology, medicine, and environmental studies [42,43]. It 

has been used to study and predict behaviors such as recycling intention, green purchase intention, 

and environmentally responsible behavior [42,43]. The TPB provides a systematic analysis 

framework for understanding individual or organizational behavioral intentions [40]. 

Asset management implementation requires the allocation of resources and decision-making 

regarding the management of assets [44]. The TPB can help organizations understand the factors that 

influence decision-making and resource allocation in asset management. For example, attitudes 

towards asset management can influence the prioritization of resources and the level of investment 

in asset management activities [44]. Subjective norms can also play a role, as the expectations and 

opinions of stakeholders may influence decision-making regarding asset management. Perceived 

behavioral control is important in asset management implementation, as it reflects the belief in one's 

ability to effectively manage assets and overcome potential challenges [40]. 

In summary, the Theory of Planned Behavior can provide valuable insights into the 

implementation of asset management within organizations. By considering attitudes (H6), subjective 

norms (H7), and perceived behavioral control (H8) as factors that influence the individual intention 

of bridge asset managers, organizations can better understand the factors that influence decision-

making, resource allocation, and the development of competencies related to asset management. This 
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understanding can inform strategies to promote positive intentions and behaviors, ultimately leading 

to more effective asset management practices. 

3. Research methodology 

3.1. Methodology 

This study aims to develop a model for understanding the intention of bridge asset managers 

and their willingness to implement bridge asset management in Indonesia, particularly within the 

context of national road segments. To achieve this goal, a mixed-method approach combining 

qualitative and quantitative techniques is employed. Qualitative methods involve conducting 

interviews with senior bridge asset managers in Indonesia to gain insights into the reasons behind 

the suboptimal implementation of bridge asset management in the country. The interviews yield 

various factors contributing to the limited motivation of asset managers in fulfilling their roles in 

bridge asset management in Indonesia, ultimately providing a general framework for modeling 

attitudes, subjective norms, perceived behavioral control, and influencing factors. This framework 

serves as the basis for constructing a model to assess the extent of these factors' influence on asset 

managers' willingness to engage in bridge asset management in Indonesia.  

Interviews were conducted with 14 senior bridge asset managers at the Directorate General of 

Highways, each with over 15 years of experience in bridge asset management. The interviews took 

the form of structured questions concerning the current state of bridge asset management in 

Indonesia, identifying both strengths and weaknesses and soliciting participants' aspirations for the 

future. These interviews were conducted in person and took place between July and September 2023. 

In the quantitative research methodology, a survey was conducted by administering 

questionnaires to representatives of bridge asset management in Indonesia. The questionnaire was 

carefully constructed with a series of questions explicitly crafted for the assessment and 

quantification of components within the Theory of Planned Behavior model. These components 

encompass attitude, subjective norms, and perceived behavioral control. After data collection, a 

rigorous statistical analysis, including regression analysis, was executed to unveil the relationships 

between each factor and the propensity to implement bridge asset management. This combined 

utilization of qualitative and quantitative data facilitates a comprehensive comprehension of the 

factors influencing the intentions and behaviors of asset managers within the domain of bridge asset 

management. Additionally, the research methodology may entail an examination of pertinent 

literature, policy documents, and best practices to provide an extensive contextual foundation for the 

study. Ultimately, this research methodology enhances our understanding of how the Theory of 

Planned Behavior can be employed to enhance bridge asset management practices in Indonesia. 

Due to the limited number of bridge asset managers at the Directorate General of Highways, 

purposive sampling was employed in this study. The selection of respondents was based on their 

relevance and suitability to complete the questionnaire according to their work experience. The target 

respondents for this research were bridge asset managers from both the Directorate (central office) 

and the National Road Agency (provincial management areas). The questionnaire was distributed 

online through a dedicated social network group for bridge asset managers at the Directorate General 

of Highways, with a total of 65 respondents participating, representing 26 respondents from the 

central office and 29 respondents from the provincial regions. Data were subsequently analyzed 

using Multiple Regression Analysis and Quantitative Comparative Analysis (QCA) to determine 

correlation values among the variables. Multiple Regression Analysis was utilized to quantify the 

relationships between a dependent variable (Y) and multiple independent variables (X1, X2, X3,… 
Xn). The objective was to comprehend how these independent variables collectively influence the 

dependent variable [45]. Meanwhile, QCA was applied due to the limited sample size, aiming to 

elucidate relationships among specific groups, where the outcomes might differ from one group to 

another [46]. 
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3.1. Theoritical structure of framework 

Based on an extensive review of relevant literature, it is evident that the implementation of 

bridge asset management does not always proceed as smoothly as planned. This comprehensive 

analysis has identified several factors that could potentially influence a bridge asset manager's 

inclination to engage in asset management. Among these factors are limited budget allocation, 

insufficiently validated bridge condition data quality, policies lacking full support and effective 

implementation, a dearth of human resources and tools, and an underutilized bridge management 

system. In a general sense, these elements present obstacles to the successful execution of bridge asset 

management. However, it is imperative to ascertain the extent to which these factors impact a bridge 

asset manager's intent to manage bridge assets effectively. These factors will be integrated into a 

conceptual research model using the Theory of Planned Behavior, where they are expected to 

influence the attitude, subjective norms, and perceived behavioral control of individual asset 

managers, as depicted in Figure 3. 

 

Figure 3. Conceptual model. 

These five factors influencing the attitude, subjective norms, and perceived behavioral control 

of bridge asset managers and their inclination to engage in bridge asset management have been 

identified. These factors serve as the foundation for developing a model that elucidates the influence 

of a bridge asset manager's intent. The first factor for measurement is the budget availability for 

bridge asset management. The second is data quality, followed by the impact of policies, the 

availability of resources (both human and equipment), and the effectiveness of the bridge asset 

management system used. The forthcoming section details each of the five hypotheses presented in 

the literature review and hypothesis development chapter. 

Table 1. Hypothesis. 

Variable Hypothesis Source 

Budget  (H1a) Budget allocation has a positive effect 

on attitude. 

(H1b) Budget allocation has a positive 

effect on subjective norms. 

(H1c) Budget allocation has a positive effect 

on perceived behavioral control 

Modified from 

[18,19,20,47,48] 

Data Quality (H2a) Data quality has a positive effect on 

attitude. 

(H2b) Data quality has a positive effect on 

subjective norms. 

(H2c) Data quality has a positive effect on 

perceived behavioral control 

Modified from 

[22,23,24,25,47] 
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Policies (H3a) Policies have a positive effect on 

attitude. 

(H3b) Policies have a positive effect on 

subjective norms. 

(H3c) Policies have a positive effect on 

perceived behavioral control 

Modified from 

[20,27,28,29,47] 

Resource (H4a) The resource has a positive effect on 

attitude. 

(H4b) The resources have a positive effect 

on subjective norms. 

(H4c) The resource has a positive effect on 

perceived behavioral control 

Modified from 

[30,31,32,33,47] 

System (H5a) The system has a positive effect on 

attitude. 

(H5b) The system has a positive effect on 

subjective norms. 

(H5c) The system has a positive effect on 

perceived behavioral control 

Modified from 

[34,35,36,37,47] 

Attitude (H6) Attitude has a positive effect on 

Intention 

Modified from [1,20,47] 

Subjective norms (H7) Subjective norms have a positive effect 

on Intention 

Modified from 

[47,49,50,51]  

Perceived behavioral 

control 

(H8) Perceived behavioral control has a 

positive effect on Intention 

Modified from 

[47,49,50,51] 

4. Result 

4.1. Data collection 

The data collection process for this study employed a questionnaire method, which was 

meticulously designed based on the theoretical framework aligned with the Theory of Planned 

Behavior. The questionnaire was specifically tailored for asset managers directly involved in the 

management of bridges within the jurisdiction of national roads. Each factor influencing Attitude, 

Subjective Norm, and Perceived Behavioral Control served as a measuring tool to predict a manager's 

inclination toward bridge asset management. The initial segment of the questionnaire encompassed 

demographic information about the respondents, including gender, age, education, organizational 

affiliation, experience, and certification ownership. The second section consisted of various 

statements derived from Attitude, Subjective Norm, Perceived Behavioral Control, and Intention. 

These statements were formulated to gauge the intentions of asset managers in effectively 

administering bridge asset management. 

Based on demographic data, 65 participants were included in the study, consisting of 57 males 

(87.69%) and 8 females (12.31%). The age distribution revealed that 41 individuals (63.07%) were aged 

between 21 and 40 years, 21 (32.31%) belonged to the 40 to 60 years age range, primarily representing 

senior managers, and 3 (4.62%) were aged 60 and above. Educational backgrounds were diverse, with 

27 participants (41.54%) holding undergraduate degrees and 38 (55.38%) possessing graduate 

degrees. Affiliation data indicated that 29 respondents (44.62%) were associated with the National 

Road Implementation Agency, while 36 (55.38%) were linked to the Directorate. Concerning work 

experience, 34 participants (52.31%) had less than 10 years, and 31 (47.69%) had over 10 years of 

experience. Furthermore, 35 respondents (53.85%) held certifications, while 30 (46.15%) did not. 

Table 2. Respondent demographics. 

Variable Category Frequency Percentage (%) 

Gender Male 57 87.69 
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 Female 8 12.31 

Age 21-40 41 63.07 

 41-60 21 32.31 

 >60 3 4.62 

Education Undergraduate 27 41.54 

 Graduate 38 58.46 

Organization National Road 

Implementation 

Agency 

29 44.62 

 Directorate 36 55.38  

Experience < 10 Year 34 52.31 

 ≥ 10 Year 31 47.69 

Certification Certified 35 53.85 

 Not Certified 30 46.15 

In this questionnaire, several questions are presented using a Likert scale measurement (ranging 

from Strongly Disagree to Strongly Agree) with values ranging from 1 to 5. The questionnaire 

comprises statements depicting the relationships between factors and Attitude, Subjective Norms, as 

well as Perceived Behavioral Control. The aim is to capture the intentions of bridge asset managers 

concerning achieving optimal outcomes in bridge asset management. Responses from participants to 

the statements presented in the questionnaire are illustrated in Table 3. 

Table 3. Questionnaire response. 

Variable Measurement Items Mean Sd 

Budget 

(BG) 

• (BG-ATT) I need to allocate a budget for the bridge asset 

management system. The availability of funds will impact my 

attitude toward bridge asset management implementation. 
 

4.54 0.588 

 • (BG-SN) I prefer to allocate a budget for the implementation of 

a bridge asset management system because the availability of a 

budget will affect my work environment and behavior to carry 

out bridge asset management. 

4.34 0.713 

 • (BG-PBC) I believe the budget allocation for the bridge asset 

management system will improve the quality of bridge 

planning and programming results because the availability of 

the budget will affect my confidence in implementing bridge 

asset management. 

4.46 0.686 

Data 

Quality 

(DQ) 

• (DQ-ATT) I want to improve the data quality for better 

implementation of the bridge asset management system because 

good data quality will affect my attitude toward implementing 

bridge asset management. 

4.82 0.429 

 • (DQ-SN) I prefer to improve data quality for use in the bridge 

asset management system because good data quality will affect 

my work environment and behavior in carrying out bridge asset 

management. 

4.74 0.476 

 • (DQ-PBC) I believe that the accuracy of the data collected has a 

direct impact on the effectiveness of the implementation of 

4.71 0.491 
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bridge asset management because good data quality will affect 

my confidence in implementing bridge asset management. 

Policies 

(PC) 

• (PC-ATT) I want to update the policy for better implementation 

of the bridge asset management system because proper and 

appropriate policy will affect my attitude toward implementing 

bridge asset management. 

4.52 0.615 

 • (PC-SN) I prefer to update the policy for better implementation 

of the bridge asset management system because the right and 

appropriate policy will affect my work environment and 

behavior in carrying out bridge asset management. 

4.38 0.7 

 • (PC-PBC) I believe that the right policy framework will increase 

the effectiveness of the implementation of Bridge Asset 

Management because the right and appropriate policies will 

affect my confidence in implementing bridge asset 

management. 

4.52 0.562 

Resource 

(RC) 

• (RC-ATT) I want to allocate staff and equipment to implement 

the bridge asset management system because the availability of 

resources will affect my attitude toward carrying out bridge 

asset management. 

4.66 0.538 

 • (RC-SN) I prefer to allocate staff and equipment to support the 

implementation of the bridge asset management system because 

the availability of human resources and equipment will affect 

my work environment and behavior to carry out bridge asset 

management. 

4.45 0.638 

 • (RC-PBC) I believe that defining clear roles and responsibilities 

for human resources and the availability of tools will improve 

the implementation of bridge asset management because the 

availability of human resources and equipment will affect my 

confidence in carrying out bridge asset management. 

4.62 0.604 

System 

(SY) 

• (SY-ATT) I want to improve the capabilities of the existing 

system for better implementation of bridge asset management. 

The available system will influence my attitude toward 

implementing bridge asset management. 

4.66 0.508 

 • (SY-SN) I prefer to update the system for better implementation 

of bridge asset management because the system that suits my 

needs will influence my work environment and behavior to 

carry out bridge asset management. 

4.46 0.663 

 • (SY-PBC) I believe that a system that fits the needs is very 

important for the accuracy and effectiveness of bridge asset 

management because a system that fits the needs will affect my 

ability to carry out the bridge. 

4.57 0.558 

Attitude 

(ATT) 

• (ATT1) I would like to implement Bridge Asset Management to 

improve the durability and longevity of infrastructure. 

4.62 0.629 
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 • (ATT2) Implementing Bridge Asset Management would 

enhance cost-effectiveness in maintenance and repairs, which is 

something I'm interested in. 

4.68 0.562 

Subjective 

Norms 

(SN) 

• (SN1) I prefer to be supportive in implementing Bridge Asset 

Management practices as recommended by my colleagues. 

3.8 1.064 

 • (SN2) I prefer to participate in the implementation of Bridge 

Asset Management practices as recommended by my superior. 

3.88 0.91 

 • (SN3) I prefer to support the implementation of Bridge Asset 

Management as directed by my organization. 

4.23 0.786 

Perceived 

Behavioral 

Control 

(PBC) 

• (PBC1) I believe that putting time and resources will improve 

the implementation of Bridge Asset Management result. 

4.32 0.664 

• (PBC2) I believe that proactive steps are needed to support and 

contribute to the implementation of Bridge Asset Management 

4.51 0.534 

• (PBC3) I believe in the successful implementation of Bridge 

Asset Management, and I will recommend it to my colleagues 

and peers 

4.45 0.613 

Intention • (INT1) I have the intention to implement the Bridge Asset 

Management. 

4.62 0.521 

 • (INT2) I have the intention to recommend Bridge Asset 

Management to my colleagues, superiors, and organization. 

4.51 0.589 

 • (INT3) I plan to allocate time and resources to ensure the 

effective implementation of Bridge Asset Management. 

4.43 0.585 

 • (INT4) I have the intention to be proactive, support, and 

contribute to the implementation of Bridge Asset Management. 

4.49 0.562 

Based on Table 3, it is evident that respondents generally tend to agree with the statements 

provided in the questionnaire. This is apparent from the average response values falling within the 

range of 3.8 to 4.82. Furthermore, the statement regarding data quality's impact on attitude attains 

the highest average score and the lowest standard deviation. This indicates a trend among 

respondents towards their inclination to enhance data quality, demonstrating a collective willingness 

to contribute to the improvement of data quality in support of bridge asset management. 

To optimize the analysis based on the available questionnaire results and the limited number of 

respondents holding managerial positions within the scope of bridge asset management, two 

analytical approaches will be employed: Multiple Regression Analysis and Quantitative 

Comparative Analysis (QCA). Multiple Regression Analysis will be conducted using the SPSS 

software to examine the relationships between predictors and the targeted dependent variable. This 

will be illustrated through Standardized Coefficients Beta values, with statistical significance 

represented by values <0.05. The aim is to discern the extent to which each predictor contributes to 

the dependent variable. Concurrently, QCA will be executed using the fsQCA software to determine 

the data coverage most supportive of the intentions of managers. This analysis will explore various 

combinations of factors and variables, providing insights into the configurations that best align with 

managerial intentions. The utilization of both methodologies will enhance the comprehensiveness 

and depth of the analytical process, considering the nuanced aspects of the data and ensuring a robust 

exploration of potential relationships. 
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4.2. Multiple Regression Analysis 

Based on the results of the Multiple Regression analysis, the relationship between several 

predictors and the dependent variable is revealed, as depicted in Table 4. Among the various 

predictors influencing the Attitude variable, Budget emerges as the primary determinant for a bridge 

asset manager, with a β* value of 0.382 and a P value of <0.001. This suggests that, as the budget 

increases, there is an anticipated moderate improvement in Attitude. Additionally, the Data variable 

exhibits a statistically significant and weak positive effect on Attitude, with a β* value of 0.252 and a 
P value of 0.004. This indicates that an increase in data corresponds to a weak positive change in 

Attitude. Moreover, Policies demonstrate a statistically significant and moderate positive impact on 

Attitude, with a β* value of 0.267 and a P value of 0.003. This implies that reinforcing policies is 
associated with a moderate increase in Attitude. Conversely, both Resource and System show a non-

significant effect on Attitude, with β* values of 0.087 and 0.105, and P values of 0.381 and 0.376, 
respectively. This suggests a weak and inconclusive relationship with Attitude for these variables. 

In determining the subjective norm of a bridge asset manager, Policies emerge as the most 

dominant determinant with a β* value of 0.408 and a P value of <0.001. This signifies that higher 
scores in Policies are strongly associated with an increased Subjective Norm, indicating a robust 

relationship. Additionally, Resource shows a statistically significant and moderately positive effect 

on Subjective Norm, with a β* value of 0.274 and a P value of <0.001. This implies that higher Resource 
scores are moderately linked to an elevated Subjective Norm, indicating a moderate relationship. 

Moreover, Budget and System exhibit statistically significant but weak positive effects on Subjective 

Norm, with β* values of 0.138 and 0.091, and P values of 0.021 and 0.007, respectively. Furthermore, 

Data has a non-significant and very weak influence on Subjective Norms, with a β* value of 0.026 and 
a P value of 0.676.  

Perceived Behavioral Control is determined by three predictors: Budget, Data Quality, and 

Resource, with respective β* values of 0.258, 0.264, and 0.276, and P values of <0.001 and 0.001. This 
suggests that an increase in Budget, Data Quality, and Resources is moderately associated with a 

significant increase in Perceived Behavioral Control. Additionally, the System exhibits a less 

significant but moderately strong positive effect on Perceived Behavioral Control, with a β* value of 
0.274 and a P value of 0.008. It appears that an increase in system-related factors is moderately 

associated with a significant increase in Perceived Behavioral Control. On the other hand, Policies 

have a non-significant and very weak influence on Perceived Behavioral Control, with a β* value of 
0.005 and a P value of 0.944. This lack of statistical significance indicates that Policies do not have a 

meaningful effect on Perceived Behavioral Control. 

Table 4. Multiple regression analysis results. 

Predictors → Dependent Variable 

Standardized 

Coefficients Beta 

(β*) 
Sig. (P) Hypothesis  

Budget → Attitude 0.382 <0.001 H1a → supported 

Data Quality → Attitude 0.252 0.004 H2a → supported 

Policies → Attitude 0.267 0.003 H3a → supported 

Resource → Attitude 0.087 0.381 H4a → not supported 

System → Attitude 0.105 0.376 H5a → not supported 

    

Budget → Subjective Norm 0.138 0.021 H1b → not supported 

Data Quality → Subjective Norm 0.026 0.676 H2b → not supported 

Policies → Subjective Norm 0.408 <0.001 H3b → supported 

Resource → Subjective Norm 0.073 <0.001 H4b → supported 

System → Subjective Norm 0.091 0.007 H5b → not supported 

    

Budget → Perceived Behavioral 

Control 
0.258 <0.001 H1c → supported 
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Data Quality → Perceived 

Behavioral Control 
0.264 <0.001 H2c → supported 

Policies → Perceived Behavioral 

Control 
0.005 0.944 H3c → not supported 

Resource → Perceived Behavioral 

Control 
0.276 0.001 H4c → supported 

System → Perceived Behavioral 

Control 
0.274 0.008 H5c → not supported 

    

Attitude → Intention 0.219 0.071 H6 → not supported 

Subjective Norm → Intention -0.065 0.536 H7 → not supported 

Perceived Behavioral Control → 

Intention 
0.574 <0.001 H8 → supported 

Based on the analysis presented in Table 4, it is evident that the predictor with the highest impact 

on Intention is Perceived Behavioral Control, having a β* value of 0.574 with a P value of <0.001. This 
implies a robust relationship, suggesting that higher scores in Perceived Behavioral Control are 

strongly associated with elevated Intention. Furthermore, the Attitude variable shows a non-

significant but weakly positive relationship with Intention, having a β* value of 0.219 with a P value 
of 0.071. Although the relationship lacks statistical significance, it suggests that higher Attitude scores 

may weakly contribute to a slight increase in Intention. On the other hand, Subjective Norm 

demonstrates a non-significant and weak negative influence on Intention, with a β* value of -0.065 

and a P value of 0.536. This indicates that variations in Subjective Norm scores are weak and non-

significantly related to Intention. 

4.3. QCA 

To determine the most optimal model configuration that yields the highest values for coverage 

and consistency, calculations were conducted using the fsQCA application with truth table analysis 

on the parsimonious and intermediate solutions. In this computation, Intention serves as the output 

variable incorporating budget, data quality, policies, resources, and system as factors. Additionally, 

attitude, subjective norm, and perceived behavioral control are included as causal conditions, with 

the results presented in Table 5. According to Fiss (2011), the categorization of causal conditions into 

core or peripheral configurations is based on the parsimonious solution and intermediate solution: 

core conditions are those present in both parsimonious and intermediate solutions, while peripheral 

conditions are eliminated in the parsimonious solution and only appear in the intermediate solution. 

Thus, this approach defines causal coreness in terms of the strength of evidence relative to the 

outcome, rather than connectedness to other configurational elements. 

Table 5. All factors towards intention. 

Config. 
Solution 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Budget x  o  x x x x x x x o x o o x o x 

Data O O O O O X X X X O O   O  X X O 

Policies  o  x x x x o x o o x o o o x o o 

Resourc

es 
o o o x  x x  x o o o o  o x o x 

System O O O X X X  X X O O X O O O O X O 

Attitud

e 
O O O X X O X X O X O O 

O O 
O X X O 
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Subj. 

Norm 

   X X  O O O X X O 
O O 

O X O O 

PBC X X O X X X X X    X X X O O O O 
                   

Consist

ency 

0.9

71 

0.9

61 

0.9

37 

0.8

50 

0.8

49 

0.8

83 

0.8

87 

0.9

08 

0.9

09 

0.9

86 

0.9

64 

0.9

47 

0.9

75 

0.9

77 

0.9

29 

0.9

67 

0.9

95 

0.9

92 

Raw 

Cov. 

0.2

73 

0.3

05 

0.7

16 

0.1

72 

0.1

71 

0.1

75 

0.1

57 

0.1

64 

0.1

61 

0.1

77 

0.2

24 

0.1

93 

0.2

24 

0.2

67 

0.5

76 

0.1

54 

0.1

56 

0.1

86 

Unique 

Cov. 

0.0

01 

0.0

09 

0.0

94 

0.0

11 

0.0

07 

0.0

03 

0.0

07 

0.0

05 

0.0

01 

0.0

04 

0.0

03 

0.0

03 
0 

0.0

04 

0.0

01 

0.0

05 

0.0

04 

0.0

04 

Note: O = core causal condition (present). o = peripheral causal condition (present). X = core causal condition 

(absent). x = peripheral causal condition (absent). Blank spaces indicate "do not care". 

According to the results of the fsQCA calculations presented in Table 5, the core conditions that 

emerge are data quality and system, along with Attitude, Subjective Norm, and Perceived Behavioral 

Control, as indicated in the solution column. This occurrence is due to these condition configurations 

appearing in both parsimonious and intermediate solutions. Based on Table 5, two dominant patterns 

emerge for solutions that an asset manager can employ in bridge asset management, namely solutions 

three and fifteen. The third solution exhibits the highest coverage value at 71.6%, coupled with a 

consistency value of 0.961. This finding indicates that Budget, Data, Resources, and Systems 

positively influence the Intention of a bridge asset manager, with Data and System serving as core 

conditions. Additionally, both Attitude and Perceived Behavioral Control contribute to this positive 

influence. Another notable solution is found in the 15th configuration, which has a coverage value of 

57.6% and a consistency value of 0.929. In this five-tenth configuration, Budget, Policies, Resources, 

and System exhibit positive influences, along with Attitude, Subjective Norm, and Perceived 

Behavioral Control, on the Intention of a bridge asset manager. 

In the analysis phase using QCA, a more in-depth investigation is also conducted regarding the 

preferences of a manager in implementing bridge asset management. In this stage, data is categorized 

into three detailed scopes. Firstly, a comparison is made between Certified Bridge Asset Managers 

and Non-Certified Bridge Asset Managers. The term "Certified" here refers to asset managers who 

have obtained certification in the field of bridge expertise. Secondly, a comparison is made between 

Bridge Asset Managers with less than 10 years of experience and those with more than 10 years of 

experience. Lastly, a comparison is made between Directorate-level Bridge Asset Managers (central) 

and Bridge Asset Managers at the National Road Agency (regional). The results of these comparisons 

aim to identify the factors that tend to influence the intention of a bridge asset manager to effectively 

implement bridge asset management. 

Certified bridge asset managers exhibit nearly uniform values for coverage and consistency 

across each predictor. Specifically, the coverage values for Attitude, Subjective Norm, and Perceived 

Behavioral Control are 90.5%, 70.9%, and 82.1%, respectively, with corresponding consistency values 

of 0.801, 0.843, and 0.904, as illustrated in Table 6. The model for Certified Asset Managers, developed 

through the Quine-McCluskey algorithm, highlights robust relationships between key predictor 

variables (Attitude, Subjective Norm, and Perceived Behavioral Control) and Intention. Conversely, 

in the model for Non-Certified Asset Managers, it is evident that only Attitude tends to influence 

Intention, with a coverage value of 88.41% and a consistency value of 0.764. This comparison 

underscores the nuanced differences in the factors influencing the intention of certified versus non-

certified bridge asset managers in the context of bridge asset management. 
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Table 6. Certified (a) vs non-certified (b) bridge asset managers. 

Variable 
Solution 

1a 2a 3a 1b 2b 3b 

Attitude O   O   

Subjective Norm  O   O X 

Perceived Behavioral 

Control 
  O  X O 

Raw coverage 0.904 0.709 0.821 0.884 0.305 0.408 

Consistency 0.801 0.843 0.904 0.764 0.834 0.909 

Note: O = core causal condition (present). o = peripheral causal condition (present). X = core causal condition 

(absent). x = peripheral causal condition (absent). Blank spaces indicate "do not care". 

In Table 7, it is evident that managers with more than 10 years of experience show Attitude as 

the dominant predictor, exerting a remarkably high influence on Intention, supported by a high raw 

coverage of 93.2% and a consistency level of 0.808. On the other hand, managers with less than 10 

years of experience indicate that all three predictor variables—Attitude, Subjective Norm, and 

Perceived Behavioral Control—play significant roles in predicting Intention. The respective coverage 

values for these predictors are 85.7%, 67.6%, and 81.4%, each with consistency values above 0.75. This 

suggests a nuanced relationship between experience level and the influencing factors on the intention 

of bridge asset managers, emphasizing the varying dynamics within different experience cohorts. 

Table 7. Experience (a) vs less experience (b) bridge asset managers. 

Variable 
Solution 

1a 2a 3a 1b 2b 3b 

Attitude O   O   

Subjective Norm  O X  O  

Perceived Behavioral 

Control 
 X O   O 

Raw coverage 0.932 0.295 0.425 0.857 0.676 0.814 

Consistency 0.808 0.787 0.934 0.757 0.758 0.847 

Note: O = core causal condition (present). o = peripheral causal condition (present). X = core causal condition 

(absent). x = peripheral causal condition (absent). Blank spaces indicate "do not care". 

As explained in Table 8, bridge asset managers at the Directorate (central) level tend to have 

high values for the predictor's Attitude and Perceived Behavioral Control to Intention. The respective 

coverage values for these predictors are 90.7% and 83.8%, with consistency values surpassing 0.8. 

These findings illustrate significant and consistent relationships with Intention, underscoring their 

reliability in forecasting this dependent variable. Conversely, bridge asset managers at the National 

Road Agency (regional) level emphasize the dominance of Attitude as a predictor of Intention, with 

a coverage value of 88.1% and a consistency value of 0.757. This suggests a nuanced variation in the 

influential factors on the intention of bridge asset managers based on their organizational roles within 

the central or regional structure. 

Table 8. Directorate vs National Road Agency bridge asset managers. 

Variable 
Solution 

1a 2a 1b 2b 3b 

Attitude O  O   
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Variable 
Solution 

1a 2a 1b 2b 3b 

Subjective Norm    O X 

Perceived Behavioral 

Control 
 O  X O 

Raw coverage 0.907 0.838 0.881 0.315 0.454 

Consistency 0.805 0.87 0.757 0.837 0.921 

Note: O = core causal condition (present). o = peripheral causal condition (present). X = core causal condition 

(absent). x = peripheral causal condition (absent). Blank spaces indicate "do not care". 

From the QCA calculations, measurements of the variables Attitude, Subjective Norm, and 

Perceived Behavioral Control towards Intention were conducted. Table 9 observed that Attitude 

dominates the intention of a bridge asset manager at 89.52%. However, its consistency value is 

slightly lower compared to Perceived Behavioral Control, with values of 0.783 (below 0.8) for 

Attitude and 0.872 for Perceived Behavioral Control. On the other hand, Subjective Norm exhibits 

the lowest coverage value at 69.97%, with a consistency value of 0.803. This condition indicates that 

the perceived behavioral control of asset managers has a strong influence on their inclination to 

implement bridge asset management, emphasizing its pivotal role in shaping intention. 

Table 9. Attitude, Subjective Norm, and PBC towards Intention. 

Variable 
Solution 

1a 2a 3a 

Attitude O   

Subjective Norm  O  

Perceived Behavioral Control   O 

Raw coverage 0.895 0.699 0.825 

Consistency 0.783 0.803 0.872 

Note: O = core causal condition (present). o = peripheral causal condition (present). X = core causal condition 

(absent). x = peripheral causal condition (absent). Blank spaces indicate "do not care". 

4.4. Interview 

The results of interviews conducted with several experts in bridge asset management in 

Indonesia align with the findings of the data analysis. In general, respondents expressed a 

predominantly negative view regarding the implementation of bridge asset management in 

Indonesia, indicating that the current state of asset management in the country has not met 

expectations. Existing challenges include unmet needs in bridge asset management, particularly 

concerning the perceived inadequacy of funding for bridge asset management activities by 

requirements. This deficiency has implications for the quality of bridge condition data, which is 

observed to deviate from the actual conditions in the field. The uneven distribution of bridge 

inspection experts across Indonesia is also evident, with a concentration in the western region. Some 

respondents emphasized the need for clear policies to ensure that every bridge asset manager 

understands their responsibilities and is equipped with sufficient Standard Operating Procedures. 

Additionally, the presence of the bridge asset management system in Indonesia, which is relatively 

new, requires comprehensive adaptation among all stakeholders, especially bridge asset managers. 

In general, financing needs in the management of bridge assets are paramount, as this funding 

is crucial for the availability of resources and reliable systems to support bridge asset management. 

Financing for bridge asset management in Indonesia currently does not hold a priority status, as 

stability targets for strategic plans are still prioritized for road construction and preservation. 

Consequently, the financial requirements for bridge asset management remain inadequately fulfilled 
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in line with on-site needs. The allocation of funds for bridge asset management is yet to be fully 

realized, given the prevailing focus on strategic plans emphasizing road development and 

preservation over comprehensive asset management for bridges.  

Furthermore, a key issue in the implementation of bridge asset management in Indonesia is the 

insufficient resources for bridge asset managers. This inadequacy has a significant impact on the 

suboptimal programming of interventions due to a lack of knowledge about the planned action 

strategies that should be executed in the field. The availability of competent human resources and 

suitable tools to support bridge asset management is a recurring concern voiced by respondents. 

Currently, both human resources and tools for bridge asset management are centralized, resulting in 

a high dependence of regional managers on central management. This leads to overlapping work in 

the validation of bridge condition values due to the limited capabilities in the regions to 

independently evaluate the condition of bridges. 

The current system utilized as a programming tool for cost planning and prioritization of bridges 

for intervention is a focal point. Some experts in bridge asset management highlight that the existing 

system is still under development, rendering it difficult to objectively assess as the system's outputs 

have not yet been utilized as the basis for annual programming. Presently, programming is 

conducted manually using Microsoft Excel applications, resulting in bridge intervention priorities 

being determined based on condition values and budget availability. Experts observe that this 

situation limits asset managers to mainly engaging in corrective maintenance, where a significant 

portion of the budget is allocated to bridges classified as severely damaged or critical. In this scenario, 

the allocation for preventive bridge maintenance is sacrificed for more extensive interventions. Such 

management practices raise concerns among experts as they may lead to inflated bridge intervention 

costs in the future. 

The need for high-quality data is highlighted as a significant concern by experts in bridge asset 

management in Indonesia. Quality data is derived from field inspections of bridges conducted by 

established examination procedures. However, the current reality faced by bridge asset managers is 

the absence of certification for bridge inspectors, casting doubt on the validity of the resulting bridge 

condition data. This situation is exacerbated by the fact that asset managers in various regions still 

lack a comprehensive understanding of bridge damage, leading to a preference for corrective 

maintenance actions over preventive maintenance. The absence of certified bridge inspectors and the 

limited knowledge of bridge damage among asset managers contribute to the challenges in obtaining 

reliable and accurate bridge condition data, thus impacting the effectiveness of bridge asset 

management practices in the country. 

From a policy perspective, bridge asset management experts in Indonesia unanimously agree 

on the necessity of guidelines governing the analysis of bridge asset management needs in the 

country. These guidelines should stipulate minimum standards for human resources, equipment, 

systems, and information data required to support the successful implementation of bridge asset 

management in Indonesia. Experts contend that this is a crucial factor influencing the cost 

requirements for the execution of bridge asset management in the country. The leadership's policy in 

prioritizing bridge asset management is considered a key success factor, ensuring that bridge asset 

managers, both at the central (directorates) and regional levels, receive clear guidance and achieve 

the expected targets. Establishing guidelines and policies is deemed essential for creating a 

standardized and effective framework for bridge asset management, providing a clear roadmap for 

resource allocation, and fostering a unified approach toward achieving the goals of the asset 

management program. 

In the pursuit of effective bridge asset management, several recommendations are provided by 

bridge asset management experts. Firstly, there is a need for an enhancement of the competencies of 

bridge asset managers in Indonesia. Profiling asset managers is essential to ensure the quality of 

implementation by confirming competencies that align with the requirements of bridge asset 

management. The improved competence of asset managers is expected to enhance the quality of data 

management, enabling it to be effectively utilized as input for systems and providing accurate 

information outputs. Additionally, it is recommended to establish policies regarding the 
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implementation of a simple bridge asset management system, categorized for specific conditions, 

making it easier to manage. Moreover, the current system should continue to be developed to align 

with evolving needs, ensuring that interventions applied to each bridge are more precise. These 

recommendations include competent management, simplified system implementation policies, and 

ongoing system development for effective and precise bridge asset management. 

The interviews yielded several conclusions regarding the challenges in implementing bridge 

asset management in Indonesia, which currently faces impediments. In general, the availability of 

budgetary allocations for the execution of bridge asset management remains a crucial factor for the 

implementation of activities. Budget constraints may result in suboptimal outcomes in the evaluation 

of programming and bridge intervention activities. Additionally, poor data quality significantly 

influences decision-making by bridge managers. Therefore, there is a need to enhance the capacity of 

bridge asset managers in evaluating implementation and processing bridge data to provide 

assessments aligned with on-site requirements. Furthermore, the utilized system requires further 

development to ensure that programming outcomes serve as a useful basis for decision-making by 

asset managers in budgeting and executing bridge preservation activities. 

5. Discussion 

The intention of asset managers may be influenced by attitude, subjective norm, and perceived 

behavioral control. In this context, these three variables are additionally substantiated by five pivotal 

factors, namely budget, data quality, policies, resources, and systems. Subsequently, this discourse 

will explicate the outcomes of conducted calculations, aiming to discern the correlations between 

variables and factors. This analysis seeks to address inquiries pertaining to the current misalignment 

between expectations and the implementation of asset management.  

Moreover, the results of the Multiple Regression and Qualitative Comparative Analysis (QCA) 

calculations will be elucidated. The Multiple Regression calculations will depict the relationships 

among variables, as indicated by the magnitudes of the Standardized Coefficients Beta (β*) and 
significance values (P). The results of the Multiple Regression analysis indicate a strong correlation 

between a bridge asset manager's intention and their perceived behavioral control. This finding is 

further supported by the outcomes of the QCA, where the perceived behavioral control of a manager 

plays a significant role in determining their intention. Perceived behavioral control represents the 

belief of an asset manager in carrying out bridge asset management activities, supported by the 

availability of various influencing factors. The strong link identified through both Multiple 

Regression and QCA underscores the importance of a manager's perception of their ability to control 

and execute bridge asset management tasks, highlighting it as a crucial factor in shaping their 

intentions.  

Furthermore, this perceived behavioral control is reinforced by three factors that have a strong 

connection with the intentions of the asset manager. The intention of a bridge asset manager to 

engage in bridge asset management is likely influenced by their belief in the availability of supporting 

factors such as budget, data quality, and resources. This condition is also substantiated by statements 

from interviews with bridge asset management experts, indicating that these three factors are 

believed to provide positive support for high-quality bridge asset management outcomes. According 

to Bush S, et al. (2012), the budget reflects the priorities and objectives of bridge owners and 

managers, influencing the trade-offs and choices they make regarding service levels and life cycle 

costs of bridge assets [52]. This statement supports the research findings that the availability of funds 

specifically allocated for bridge asset management significantly impacts bridge managers positively. 

According to Omettezer P, et al. (2011), poor data quality can lead to erroneous decisions, inefficient 

resource allocation, increased risks, and reduced performance of bridge assets, affecting the belief of 

a bridge asset manager in executing bridge asset management [53]. According to Gavrikova E., et al. 

(2020) the knowledge and skills of the staff involved in asset management activities, as well as the 

organizational culture and support that enable effective asset management [54]. Additionally, the 

necessary tools also need to be updated and maintained regularly to ensure their functionality and 

performance.  
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Based on the results of the Multiple Regression analysis, it is indicated that Attitude and 

Subjective Norms do not support the intention of bridge asset managers to carry out their tasks. The 

lack of alignment in the attitude of an asset manager towards this intention is likely due to the 

inadequacy of the budget provided for allocation to the bridge asset management team. Additionally, 

poor-quality data serves as one of the reasons why asset managers still hesitate to execute bridge 

asset management. Furthermore, unclear policies that do not align with the target achievements of 

bridge asset management also serve as another reason why the attitude of asset managers does not 

positively support their intention.  

The Subjective Norm of asset managers appears to be inversely related to their intention, 

prompting a need to elucidate the factors contributing to this condition. Based on the results of the 

Multiple Regression analysis, this situation is likely influenced by two factors. Firstly, it may be due 

to the lack of updated bridge asset management policies, leaving asset managers confused in seeking 

guidelines that align with current needs. Another factor influencing this condition is the inability of 

asset managers to manage bridge assets due to the unavailability of suitable and reliable resources. 

This aligns with the findings from interviews indicating that the current human resources and tools 

are perceived as needing improvement in quality. 

In the QCA analysis, the solution with the highest coverage and consistency involves the 

availability of budget, data quality, resources, and system, along with the conditions of Attitude and 

Perceived Behavioral Control of an asset manager to trigger their intention in implementing bridge 

asset management. This solution takes the top position in the QCA results, surpassing the coverage 

values of other configurations. Its consistency value is above 0.9, confirming that this solution yields 

highly reliable outcomes. The analysis also reveals core conditions where data quality and the system 

appear in both parsimonious and intermediate solutions, suggesting a close association of these two 

factors with the variables of Attitude and Perceived Behavioral Control. 

There are two dominant patterns among the total of eighteen solutions derived from the QCA 

calculations. In the first dominant pattern, it is observed that asset managers engage in bridge asset 

management without considering policies. This condition suggests that, under such circumstances, 

an asset manager operates voluntarily without supportive policies. As long as the budget is available, 

data is of high quality, resources are fulfilled, and the system is available, it is sufficient to influence 

their attitude and perceived behavioral control in conducting asset management. In the second 

dominant pattern, it is evident that asset managers implement bridge asset management by adhering 

to policies. However, in this scenario, asset managers disregard the existing data conditions, and 

regardless of the received data conditions, they continue to carry out bridge asset management. Both 

of these conditions are substantiated by factual evidence, as revealed in expert interviews. Currently, 

asset managers lack clear guidelines for implementing bridge asset management, primarily because 

the target for the stability of bridge conditions is not clearly outlined in the national strategic plan. 

Additionally, the quality of data, which is not well-validated, compels asset managers to entirely 

delegate data validation to the central directorate. This situation is also attributed to the uneven 

capabilities of asset managers in managing bridge assets. 

The QCA calculations also indicate differences in factors influencing the intentions of Certified 

and Non-Certified asset managers. Certified asset managers exhibit supportive attitudes, subjective 

norms, and perceived behavioral control toward their intention to implement bridge asset 

management. In contrast, non-certified managers are only influenced by their attitude in supporting 

their intention. This discrepancy may be attributed to a knowledge and skill gap between certified 

and non-certified engineers. Therefore, it is highly recommended that all bridge asset managers 

obtain the appropriate certification aligned with their needs.  

QCA also demonstrates that a bridge asset manager with more than 10 years of experience will 

determine their attitude toward their intention to implement bridge asset management. This is in 

contrast to asset managers with less than 10 years of experience, where their perceived behavioral 

control significantly influences their intention to carry out bridge asset management. This condition 

may be attributed to differences in experience in handling issues related to bridge asset management, 

where experienced managers are likely to have better strategies. 
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Another fact revealed by the QCA calculations is that bridge asset managers in the Directorate 

rely on the strength of their attitude and perceived behavioral control. Meanwhile, asset managers in 

the regions lean on their attitude to carry out bridge asset management. This condition may occur 

due to a lack of resource support in the regions, requiring them to still depend on the Directorate in 

the central office to address existing asset management issues. 

6. Conclusion 

The present state of bridge asset management implementation in Indonesia remains 

unsatisfactory, falling short of expectations. The apparent lack of commitment among asset managers 

to execute effective bridge asset management can be attributed to the suboptimal quality of data that 

does not align with actual field conditions and a limited comprehension of the bridge asset 

management system by these managers. This situation is further compounded by the scarcity of asset 

managers, including insufficient resources, knowledge, and experience in the domain of asset 

management. Additionally, the constrained budgetary support for bridge asset management 

impedes efforts to enhance resource capacity and support activities related to bridge asset 

management.                                                                                      

The research findings suggest that the inclination of a bridge asset manager to oversee assets is 

likely influenced by their perceived behavioral control. This condition arises from an increased level 

of confidence in a manager when significant contributing factors to asset management, such as 

budget availability, high-quality data, reliable resources, and a robust system, are present. The 

assurance in the availability of these factors emerges as a pivotal element supporting their intention 

to enhance bridge asset management practices in Indonesia. In this context, policies are overlooked 

by asset managers due to the absence of government targets in planning the level of service for 

bridges. Unlike roads, where government policies have formulated strategies, such as annual 

percentage targets for achieving good road conditions, a similar approach has not been established 

for bridges. 

The attitudes and subjective norms of an asset manager have not yet provided impetus to their 

intention. This condition is likely attributed to the asset manager's lack of confidence in the outcomes 

of the asset management process, which is perceived to be inadequately understood. The limited 

knowledge of the asset manager regarding the assets under their purview has resulted in the bridge 

asset management process falling short of expectations. Additionally, the work environment of the 

asset manager has not fully developed due to the insufficient availability of human resources with 

reliable competencies to assist in the bridge asset management process. 

Moreover, the asset manager's intention to engage in bridge asset management is significantly 

influenced by the robustness of data quality and systems, acting as the foundational support. 

Additionally, the current available resources require enhancement through the screening of 

managers possessing sufficient experience and certifications. Establishing an optimal environment 

for effective bridge asset management is imperative, particularly for national road asset managers. 

On the other hand, budget, policy, and resources have yet to emerge as driving factors for an asset 

manager in managing bridge assets. The government's allocated budget for bridge asset management 

is currently directed towards asset improvement, lacking specific details for the needs of the asset 

management team, such as human resource development and tools. This extends to the placement of 

competent personnel in their respective fields to effectively manage bridge assets. Recognizing the 

importance of bridge asset management knowledge seems crucial to prevent undesirable outcomes 

related to bridge failures. This circumstance demonstrates that an elevated quality of received data 

and the utilization of a superior asset management system will augment the intention of asset 

managers to engage in bridge asset management. 

Furthermore, this study posits a novel hypothesis, suggesting that achieving effective 

implementation of bridge asset management necessitates the undertaking of suitable measures, 

encompassing activities such as data validation, data enhancement, and regular updates to both data 

and systems. This is essential to mitigate errors generated by the bridge asset management system 

during the execution of bridge intervention programs. Otherwise, regular socialization sessions on 
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the utilization of the bridge asset management system should be conducted to enhance the 

capabilities of existing resources. By upgrading the asset manager's ability to process and interpret 

the available data, the results of the system-based bridge preservation program will be more in line 

with the actual bridge conditions. 
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