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Abstract 

This study examines the effects of risk management and operational management on the 

performance of road maintenance projects in East Kutai Regency, Indonesia, a region characterized 

by complex terrain, high rainfall, and logistical constraints that often challenge project 

implementation. The research addresses the persistent problem of inconsistent project outcomes in 

terms of time, cost, and quality, which are frequently associated with managerial and operational 

inefficiencies. The primary objective is to analyze the extent to which risk management and 

operational management contribute to improving project performance. A quantitative approach was 

employed using an explanatory research design, with data collected through structured 

questionnaires from 32 stakeholders directly involved in road maintenance projects. The data were 

analyzed using Structural Equation Modeling based on Partial Least Squares to evaluate the 

relationships among variables. The results indicate that both risk and operational management have 

positive, significant effects on project performance. However, operational management exerts a 

stronger influence, underscoring the critical roles of effective planning, coordination, resource 

allocation, and supervision in achieving project success. In contrast, the effect of risk management 

is moderate, suggesting that its impact depends on its integration into operational practices. The 

model explains a substantial proportion of the variance in project performance, indicating satisfactory 

predictive capability. In conclusion, enhancing operational management while strengthening the 

practical implementation of risk management is essential to improving the efficiency, quality, and 

sustainability of road maintenance projects in complex environments. 

 
Copyright: © 2025 by the authors. Submitted for possible open-access publication under the terms and conditions of the Creative Commons 
Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

1. Introduction 

Road infrastructure development plays a pivotal role 

in accelerating regional economic growth and promoting 

equitable development across geographic areas. Well-

developed road networks enhance connectivity between 

regions, facilitate the efficient movement of goods and 

services, and strengthen socio-economic integration, 

thereby contributing significantly to regional 

competitiveness and sustainability. In many developing 

regions, including East Kutai Regency, Indonesia, the 

demand for reliable road infrastructure continues to 

increase in response to rapid growth in key sectors such 

as mining, plantations, industry, port activities, and 

residential expansion. These sectors rely heavily on 

efficient transportation systems to maintain productivity 

and ensure uninterrupted logistics flows. Consequently, 

the quality and performance of road maintenance 

projects become critical determinants of regional 

economic stability and long-term development 

outcomes. 

The geographical and environmental characteristics 

of East Kutai Regency further complicate infrastructure 

maintenance. The region is characterized by extensive 

territory, heterogeneous topography, and high rainfall 

intensity, all of which contribute to increased vulnerability 

of road infrastructure to deterioration and damage. 

Studies have shown that environmental and technical 

risks, such as erosion, landslides, and pavement 

degradation, are major contributors to project delays and 
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cost overruns in road construction and maintenance 

projects. In addition, financial constraints, limited 

resources, and managerial inefficiencies often 

exacerbate these challenges, leading to inconsistencies 

in project performance across time, cost, and quality. 

These conditions highlight the need for systematic, data-

driven planning to ensure road maintenance activities 

are executed effectively and in accordance with technical 

standards. 

Risk management has emerged as a critical 

discipline in addressing uncertainties inherent in 

infrastructure projects. It involves systematically 

identifying, assessing, and mitigating risks that may 

affect project outcomes. Effective risk management 

enables project stakeholders to anticipate potential 

disruptions and implement proactive strategies to 

minimize their impact. Previous studies emphasize that 

integrating reliability-based and risk-based approaches 

can significantly enhance maintenance decision-making 

and improve overall system performance (Da Silva et al., 

2023; Selvik & Aven, 2011). Furthermore, risk 

management frameworks in infrastructure projects, 

including public–private partnerships, have been shown 

to improve project performance by aligning risk 

mitigation strategies with project objectives and 

stakeholder expectations (Fatima et al., 2024; Jiang et 

al., 2022). However, despite its theoretical importance, 

empirical evidence on the direct impact of risk 

management on project performance remains 

inconclusive, particularly in complex and dynamic 

environments. 

In parallel, operational management plays a 

fundamental role in ensuring the effective execution of 

project activities. It encompasses planning, organizing, 

coordinating resources, supervising implementation, and 

evaluating performance. Strong operational 

management practices contribute to improved efficiency, 

better resource utilization, and enhanced quality control. 

Empirical findings indicate that project planning and 

managerial competencies are significant predictors of 

project success, often exerting a stronger influence than 

other managerial factors (Irfan et al., 2021). Similarly, 

operational inefficiencies, such as poor coordination, 

inadequate supervision, and ineffective resource 

allocation, can lead to substantial performance 

degradation in infrastructure projects. The integration of 

operational management with risk management is 

therefore essential to ensure that projects are not only 

well-planned but also resilient to uncertainties. 

Despite the growing body of literature on project 

management, a critical gap remains in understanding the 

combined, context-specific effects of risk management 

and operational management on project performance, 

particularly in road maintenance projects in developing 

regions. Many existing studies examine these two 

aspects independently, without adequately exploring 

their interactions in shaping project outcomes. Moreover, 

limited research has focused on the unique challenges 

posed by environmental and logistical conditions in 

regions such as East Kutai Regency. This gap is further 

compounded by evidence suggesting that risk 

management practices are often not fully integrated into 

operational processes, thereby limiting their 

effectiveness in improving project performance 

(Damayanti, 2023; Rahi, 2019). 

Additionally, recent studies highlight the importance 

of adopting integrated and adaptive management 

frameworks that combine technical, managerial, and 

environmental considerations to enhance infrastructure 

performance. For instance, risk-based maintenance 

approaches and resilience-oriented frameworks have 

been shown to improve the reliability and sustainability 

of infrastructure systems (Malik et al., 2024; Taherdoost, 

2022). Similarly, the application of multi-criteria 

decision-making methods, such as the Analytical 

Hierarchy Process (AHP), provides a systematic approach 

for prioritizing risks and optimizing resource allocation in 

complex project environments (Syahrani & Diyanty, 

2023; Sirait et al., 2023). These approaches underscore 

the need for a more holistic and integrated perspective 

in managing infrastructure projects. 

Given these considerations, this study aims to 

examine the influence of risk management and 

operational management on the performance of road 

maintenance projects in East Kutai Regency. By focusing 

on the interplay between these two critical management 

dimensions, this research seeks to provide empirical 

evidence on their relative and combined contributions to 

project performance. The study also aims to address the 

persistent issue of inconsistent project outcomes by 

identifying key factors that influence efficiency, cost 

control, and quality achievement in road maintenance 

activities. 

Ultimately, this research contributes to both 

theoretical and practical domains by proposing an 

integrated framework that links risk management and 

operational management to project performance. The 

findings are expected to provide policymakers, project 

managers, and infrastructure stakeholders with valuable 

insights for developing more effective, resilient, and 

context-sensitive management strategies. In doing so, 

the study supports the broader goal of enhancing the 

sustainability and reliability of road infrastructure 

systems, particularly in regions characterized by high 

environmental and operational complexity. 

 

2. Literature Review 

2.1. Risk Management in Infrastructure Projects 

Risk management has evolved into a fundamental 

component of modern project management, particularly 

in infrastructure development where uncertainty, 

complexity, and long project lifecycles are prevalent. It is 

commonly defined as a systematic process of identifying, 

analyzing, evaluating, and responding to risks that may 

affect project objectives, including time, cost, and quality. 
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In infrastructure contexts, risk management is not only a 

protective mechanism but also a strategic tool that 

enhances decision-making and project resilience. 

Early frameworks such as Reliability-Centered 

Maintenance (RCM) emphasized the importance of 

maintaining system functionality through reliability 

analysis. However, subsequent developments have 

extended this perspective by integrating risk 

considerations into maintenance planning. For instance, 

the concept of Reliability and Risk-Centered 

Maintenance (RRCM) highlights the need to 

simultaneously account for system reliability and 

potential risk impacts in maintenance decision-making, 

thereby improving asset performance and cost efficiency 

(Selvik & Aven, 2011; Da Silva et al., 2023). These 

approaches suggest that risk-informed maintenance 

strategies can lead to more robust and sustainable 

infrastructure systems. 

In the context of large-scale infrastructure projects, 

particularly public–private partnerships, risk 

management frameworks have been shown to enhance 

project performance by aligning risk identification and 

mitigation strategies with project objectives and 

stakeholder expectations (Fatima et al., 2024; Jiang et 

al., 2022). These frameworks often incorporate 

multidimensional risk factors, including financial, 

environmental, technical, and institutional risks, and 

emphasize the importance of continuous monitoring and 

adaptive response mechanisms. Furthermore, empirical 

studies demonstrate that effective risk management 

enhances resilience and operational stability in 

infrastructure systems (Malik et al., 2024). 

Despite these theoretical advancements, the 

practical effectiveness of risk management remains 

inconsistent. Several studies indicate that while risk 

management frameworks are widely adopted, their 

implementation is often fragmented and lacks 

integration with operational processes (Damayanti, 

2023). Additionally, the impact of risk management on 

project performance is not always direct, as it may be 

mediated by other factors such as managerial capability, 

organizational culture, and environmental conditions 

(Rahi, 2019). This suggests that the relationship 

between risk management and project performance is 

complex and context-dependent, requiring further 

empirical investigation. 

 

2.2. Operational Management and Project Performance 

Operational management plays a critical role in 

translating project plans into tangible outcomes. It 

encompasses a range of activities, including planning, 

organizing, coordinating resources, supervising 

execution, and evaluating performance. In infrastructure 

projects, operational management ensures that 

resources are utilized efficiently, processes are executed 

effectively, and project objectives are achieved within the 

specified constraints. 

The literature consistently identifies operational 

management as a key determinant of project success. 

For example, project planning and managerial 

competencies have been found to significantly influence 

project performance, with planning often emerging as 

the most critical factor (Irfan et al., 2021). Effective 

planning provides a structured framework for resource 

allocation, scheduling, and risk anticipation, thereby 

reducing uncertainties and enhancing project outcomes. 

Similarly, operational efficiency, reflected in 

coordination, supervision, and process control, directly 

affects the quality and timeliness of project delivery. 

In the context of road infrastructure, operational 

management becomes even more crucial given the 

environment's dynamic, uncertain nature. Studies on 

road maintenance projects highlight that factors such as 

resource availability, stakeholder coordination, and 

technical execution significantly influence project 

performance (Ghanbari & Hasani, 2024; Murugi & 

Nyang’au, 2023). Moreover, integrating advanced 

management tools and data-driven approaches has 

been shown to improve operational efficiency and 

decision-making in infrastructure projects (Taherdoost, 

2022). 

However, operational management is not without 

challenges. Inefficiencies in coordination, lack of 

supervision, and poor resource management can lead to 

delays, cost overruns, and quality issues. These 

challenges are particularly pronounced in developing 

regions where institutional capacity and technological 

resources may be limited. Therefore, strengthening 

operational management practices is essential for 

improving project performance and ensuring the 

sustainability of infrastructure systems. 

 

2.3. Integration of Risk and Operational Management 

While risk management and operational 

management have been extensively studied as separate 

domains, there is a growing recognition of the need to 

integrate these two aspects to enhance project 

performance. Infrastructure projects are inherently 

complex systems where risks and operations are 

interdependent. Effective risk management requires a 

deep understanding of operational processes, while 

operational efficiency depends on the ability to anticipate 

and mitigate risks. 

Recent studies suggest that integrating risk 

management with operational management can lead to 

more resilient and adaptive project systems. For 

instance, risk-based maintenance and asset 

management models emphasize aligning risk 

assessment with operational decision-making to 

optimize resource allocation and minimize system 

vulnerabilities (Alshboul et al., 2023; Alkhawaja & 

Varouqa, 2023). Similarly, the use of multi-criteria 

decision-making methods, such as the Analytical 

Hierarchy Process (AHP), enables prioritizing risks based 
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on their impact on operational performance, thereby 

facilitating more informed decision-making (Syahrani & 

Diyanty, 2023; Sirait et al., 2023). 

Moreover, empirical evidence indicates that risk 

management effectiveness is often contingent on the 

quality of operational management. For example, 

financial risk management has been shown to 

significantly improve safety outcomes in road 

construction projects when supported by a conducive 

project environment and strong operational practices 

(Kirui et al., 2025). This highlights the interdependent 

relationship between risk and operational management, 

where the effectiveness of one is influenced by the other. 

Despite these insights, the integration of risk and 

operational management remains underexplored in the 

literature. Many studies continue to treat these domains 

independently, without adequately examining their 

interaction and combined impact on project 

performance. This limitation is particularly evident in 

road maintenance projects, where the dynamic interplay 

between environmental risks and operational processes 

is critical to project success. 

The existing literature reveals several critical gaps 

that warrant further investigation. Although risk 

management and operational management are widely 

recognized as key determinants of project performance, 

prior studies have predominantly examined these factors 

in isolation, with limited empirical evidence on their 

interactions and combined influence on project 

outcomes, particularly in infrastructure maintenance 

contexts. Moreover, the effectiveness of risk 

management in enhancing project performance remains 

inconclusive. While some studies report a positive 

relationship, others suggest that its impact may be 

indirect or highly context-dependent, underscoring the 

need for deeper empirical exploration across diverse 

project environments.  

In addition, there is a notable lack of context-specific 

research that captures the unique challenges faced by 

road maintenance projects in regions characterized by 

complex environmental and logistical conditions, such as 

East Kutai Regency. High rainfall intensity, diverse 

topography, and infrastructure limitations create a 

dynamic, uncertain operational setting that necessitates 

a more integrated, adaptive management approach. 

Although recent literature highlights a shift toward 

holistic frameworks that integrate technical, operational, 

and risk management dimensions, empirical validation 

of such approaches remains limited, particularly in 

developing regions. 

In response to these gaps, this study adopts an 

integrative perspective to examine the influence of risk 

management and operational management on the 

performance of road maintenance projects. By 

emphasizing their combined and context-specific effects, 

this research seeks to provide a more comprehensive 

understanding of the factors driving project success. 

Ultimately, the study contributes to both theory and 

practice by offering insights that support the 

development of more effective, resilient, and context-

sensitive infrastructure management strategies. 

 

3. Materials and Methods 

This study adopts a quantitative, descriptive-

verifiable approach to obtain objective, measurable 

evidence on the effectiveness of risk and operational 

management in road maintenance projects. The 

quantitative approach enables systematic measurement 

of operational phenomena, while the descriptive 

component provides a comprehensive depiction of 

existing conditions related to risk management, 

operational management, and project performance. The 

verifiability aspect allows empirical testing of 

relationships among variables, thereby ensuring the 

scientific rigor of the findings. The research design is 

explanatory, examining causal relationships among risk 

management and operational management as 

independent variables and project performance as the 

dependent variable. 

Data were collected through a structured survey 

targeting stakeholders directly involved in road 

maintenance projects in East Kutai Regency. 

Respondents included technical implementing officials, 

contractors, supervisory consultants, and field personnel 

responsible for planning, execution, and control of 

maintenance activities. This approach ensures that the 

data reflect practical insights from experienced 

practitioners within the project environment. The study 

focuses on three main variables. Risk management (X₁) 
is a systematic process that involves risk identification, 

probability assessment, impact analysis, mitigation 

planning, and control evaluation. Operational 

management (X₂) involves planning, coordinating, 

allocating resources, supervising, and monitoring project 

performance. Project performance (Y) is measured 

based on the achievement of key project indicators, 

including time efficiency, cost effectiveness, quality 

compliance, and output performance. 

Primary data were collected using a closed-ended 

questionnaire with a five-point Likert scale, widely 

recognized for its reliability and ease of use in capturing 

respondents’ perceptions and attitudes (Taherdoost, 

2022). The data collection process involved distributing 

questionnaires to all relevant project personnel. The 

study employed saturated sampling, in which all 

members of the defined population were included as 

respondents, yielding a total sample of 32 participants. 

This approach ensures comprehensive representation of 

the project stakeholders and enhances the validity of the 

findings. 

Data analysis was conducted using Structural 

Equation Modeling based on Partial Least Squares (SEM-

PLS) with SmartPLS software. The analysis followed a 

two-stage procedure. The first stage involved evaluating 

the measurement model to ensure the validity and 
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reliability of the constructs. Convergent validity was 

assessed using outer loading values with a threshold of 

0.70, while discriminant validity was evaluated using the 

Average Variance Extracted (AVE) with a minimum 

criterion of 0.50. Reliability was confirmed through 

Cronbach’s Alpha and Composite Reliability values 

exceeding 0.70. The second stage involved assessment 

of the structural model to test the hypothesized 

relationships among variables. The model’s predictive 

power was evaluated using the coefficient of 

determination (R²), and hypothesis testing was 

conducted using path coefficients and bootstrapping to 

assess statistical significance. Both partial (t-test) and 

simultaneous (F-test) analyses were applied to examine 

the individual and combined effects of risk management 

and operational management on project performance. 

The study was conducted in the North Sangatta 

District of East Kutai Regency, specifically focusing on 

culvert repair works along Jalan Soekarno Hatta. This 

location was selected due to its high-risk characteristics, 

including ongoing traffic activity, open excavations, 

varying soil conditions, and high rainfall intensity, all of 

which contribute to increased project complexity. These 

conditions provide a relevant context for examining the 

effectiveness of risk and operational management 

practices in real-world infrastructure maintenance 

projects. 

 

4. Results and Discussions 

4.1. Demography Profile of Respondent  

This study involved 32 respondents who were directly 

engaged in road maintenance projects in East Kutai 

Regency. Respondents were selected using a purposive 

sampling technique based on possessing relevant 

knowledge and involvement in risk management 

processes and project operational management. The 

respondents’ profiles are described by gender, age 

group, work unit or institution, and length of work 

experience on the project. An analysis of these 

characteristics is essential to ensure that the data were 

obtained from competent sources and to better 

understand the context of potential variations in 

respondents’ perspectives. 

 

Table 1. Result of Demography Profile of Respondents 

Demographic Category Frequency Percentage 

Gender 
Male 28 87.5 

Female 4 12.5 

Age 

< 30 years 13 40.63 

30–40 years 11 34.38 

41–50 years 8 25 

Work Unit / 

OPD 

Public Works 

and Spatial 

Planning 

Office 

12 37.5 

Perkim 

Service 
1 3.13 

Demographic Category Frequency Percentage 

Consultant 11 34.38 

Private 

Company 

(CV/PT) 

8 25 

Length of 

Work on 

Project 

< 1 year 2 6.25 

1–3 years 8 25 

3–5 years 7 21.88 

> 5 years 15 46.88 

 

Table 1 presents the demographic profile of 

respondents involved in road maintenance projects in 

East Kutai Regency. The distribution of respondents 

provides important insights into the composition, 

experience, and institutional representation of the 

sample, which are critical for ensuring the reliability and 

relevance of the study findings. 

In terms of gender, the sample is predominantly 

male, comprising 28 respondents (87.5%), while female 

respondents account for only 4 individuals (12.5%). This 

distribution reflects the typical gender composition within 

the construction and infrastructure sectors, where male 

participation remains dominant, particularly in field-

based and technical roles. 

Regarding age, the respondents are relatively young 

and within the productive working age groups. The 

largest proportion falls into the 30 years or younger 

category, with 13 respondents (40.63%), followed by 

those aged 30–40 years, with 11 respondents (34.38%). 

Meanwhile, respondents aged 41–50 years represent 8 

individuals (25%). This distribution indicates that most 

participants are in their early to mid-career stages, 

suggesting a workforce that is both active and adaptable 

to project demands, while still supported by a proportion 

of more experienced personnel. 

From the perspective of institutional affiliation (Work 

Unit/OPD), the respondents are drawn from diverse 

organizational backgrounds. The largest group comes 

from the Public Works and Spatial Planning Office, with 

12 respondents (37.5%), reflecting the central role of 

government agencies in managing and supervising road 

maintenance projects. Consultants represent 11 

respondents (34.38%), indicating strong involvement of 

professional expertise in project planning and 

supervision. Private companies (CV/PT) contributed 8 

respondents (25%), highlighting contractors' 

participation in project execution. Meanwhile, the Perkim 

Service is minimally represented with only 1 respondent 

(3.13%), suggesting a more limited role in this specific 

project context. 

Regarding work experience on the project, the data 

indicate a relatively experienced respondent pool. Most 

respondents have more than 5 years of experience, 

totaling 15 individuals (46.88%), indicating a strong 

presence of seasoned professionals who are likely to 

possess in-depth knowledge of project operations and 

risk management practices. Respondents with 1–3 years 

of experience account for 8 individuals (25%), while 
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those with 3–5 years of experience account for 7 

individuals (21.88%). Only 2 respondents (6.25%) have 

less than 1 year of experience. This distribution suggests 

the sample is dominated by experienced personnel, 

thereby enhancing the credibility and validity of the 

collected data. 

The demographic profile indicates that the 

respondents are largely experienced practitioners with 

diverse institutional backgrounds and predominantly 

technical roles. The combination of substantial work 

experience and involvement from key stakeholders, 

including government agencies, consultants, and private 

contractors, provides a strong foundation for capturing 

reliable perceptions of risk management, operational 

management, and project performance in road 

maintenance projects. This diversity and experience level 

strengthen the robustness of the subsequent analysis 

and support the generalizability of the study findings 

within similar infrastructure contexts. 

 

4.2. Measurement Model Evaluation 

4.2.1. Construct Validity and Reliability 

Table 2 presents the results of the measurement 

model evaluation, including indicator loadings, internal 

consistency reliability (Cronbach’s alpha and composite 

reliability), and convergent validity assessed through the 

Average Variance Extracted (AVE). These metrics are 

essential to ensure that the constructs used in this study 

are both valid and reliable for further structural model 

analysis. 

 

 

Table 2. Result of Construct Validity and Reliability 

Construct(s) Indicator(S) Loadings 
Cronbach's 

Alpha 

Composite 

Reliability 

Average Variance Extracted 

(AVE) 

Risk Management 

X1.1 0.766 

0.865 0.869 0.649 

X1.2 0.846 

X1.3 0.803 

X1.4 0.848 

X1.5 0.762 

Operational 

Management 

X2.1 0.730 

0.835 0.848 0.605 

X2.2 0.716 

X2.3 0.812 

X2.4 0.832 

X2.5 0.835 

Project Performance 

Y1 0.878 

0.919 0.922 0.714 

Y2 0.850 

Y3 0.863 

Y4 0.864 

Y5 0.830 

Y6 0.780 

 

The outer loading values for all indicators across the 

three constructs, namely Risk Management, Operational 

Management, and Project Performance, exceed the 

recommended threshold of 0.70. Specifically, the 

loadings for the Risk Management construct range from 

0.762 to 0.848, indicating that all five indicators (X1.1–

X1.5) have strong contributions in explaining the latent 

construct. Similarly, the Operational Management 

construct shows loadings between 0.716 and 0.835, 

while the Project Performance construct shows even 

higher loadings, ranging from 0.780 to 0.878. These 

results confirm that all indicators have satisfactory 

indicator reliability and are appropriate for representing 

their respective constructs. 

The reliability of each construct was evaluated using 

Cronbach’s alpha and composite reliability. The results 

indicate that all constructs meet the recommended 

minimum threshold of 0.70, demonstrating high internal 

consistency. The Risk Management construct shows a 

Cronbach’s alpha value of 0.865 and a composite 

reliability of 0.869, indicating strong reliability. The 

Operational Management construct also exhibits 

acceptable reliability, with Cronbach’s alpha of 0.835 

and composite reliability of 0.848. Meanwhile, the 

Project Performance construct demonstrates the highest 

level of reliability, with Cronbach’s alpha of 0.919 and 

composite reliability of 0.922. These findings suggest 

that the measurement items within each construct are 

consistent in capturing the underlying theoretical 

concepts. 

Convergent validity was assessed using the Average 

Variance Extracted (AVE), with a recommended threshold 

of 0.50. All constructs exceed this threshold, indicating 

that a substantial proportion of variance in the indicators 

is explained by their respective latent variables. The AVE 

values are 0.649 for Risk Management, 0.605 for 

Operational Management, and 0.714 for Project 

Performance. The relatively high AVEs, particularly for 

Project Performance, indicate strong convergent validity 

and that the constructs are well represented by their 

indicators. 

The results of the measurement model evaluation 

confirm that all constructs meet the criteria for indicator 

reliability, internal consistency, and convergent validity. 



Rusdi et al., (2025). International Journal of Industrial Engineering, Technology & Operations Management, 3(2), 56-65. 

International Journal of Industrial Engineering, Technology & Operations Management, 3(2), December 2025, pp.56-65. 62  

 

No indicators needed to be removed, as all loading 

values exceeded the acceptable threshold. The 

robustness of these results indicates that the 

measurement model is well-specified and suitable for 

further analysis of the structural relationships between 

risk management, operational management, and project 

performance. 

 

4.3. Structural Model Evaluation 

4.3.1. Coefficient Determination 

The evaluation of the structural model begins with 

assessing the coefficient of determination (R²), which 

indicates the model’s predictive accuracy and the extent 

to which the independent variables explain the variance 

of the dependent variable. 

 

Table 3. Result of Coefficient Determination (R-Square) 

Variable R-Square 
R-Square 

Adjusted 

Project Performance 0.532 0.522 

Note: Independent variables: Risk Management (X1) and 

Operational Management (X2) 

 

Table 3 presents the R-square and adjusted R-

square values for the Project Performance variable. The 

results show that the R-square value is 0.532, indicating 

that Risk Management (X1) and Operational 

Management (X2) collectively explain 53.2% of the 

variance in project performance. This level of explanatory 

power is moderate, suggesting that the model has a 

meaningful ability to predict project performance 

outcomes in the context of road maintenance projects. 

The adjusted R-square of 0.522 further confirms the 

model's robustness, given the number of predictors 

included. The relatively small difference between the R-

square and adjusted R-square values indicates that the 

model is stable and not overfitted, suggesting that the 

independent variables contribute effectively without 

inflating the explanatory power. 

These findings imply that more than half of the 

variation in project performance is influenced by the 

combined effects of risk management and operational 

management. However, the remaining 46.8% of the 

variance is explained by other factors not included in this 

model, such as environmental conditions, organizational 

capacity, technological adoption, and external 

uncertainties. Therefore, while the model demonstrates 

satisfactory predictive capability, it also suggests 

opportunities for future research to incorporate 

additional variables to enhance explanatory power. The 

results of the coefficient of determination confirm that 

the proposed model adequately explains project 

performance and provides a solid foundation for further 

hypothesis testing and structural relationship analysis. 

 

4.4. Hypothesis Testing 

The next stage of the structural model evaluation 

involves testing the proposed hypotheses using path 

coefficient analysis via bootstrapping. This analysis 

examines the significance and strength of the 

relationships between the independent variables, 

including Risk Management (X1) and Operational 

Management (X2), and the dependent variable, Project 

Performance (Y). 

 

Table 4. Result of Hypothesis Testing 

Path Analysis 
Original sample 

(O) 

Standard deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 

P 

values 
Decision 

Risk Management -> Project 

Performance 
0.222 0.122 1.813 0.040 Supported 

Operational Management -> Project 

Performance 
0.550 0.101 5.453 0.000 Supported 

Note: Directional Hypotheses use One-Tailed 

 

The results presented in Table 4 indicate that both 

hypothesized relationships are statistically significant 

and positively influence project performance. First, the 

relationship between Risk Management and Project 

Performance shows a path coefficient of 0.222, 

indicating a positive effect. The t-statistic value of 1.813 

exceeds the critical threshold for one-tailed testing, and 

the p-value of 0.040 is below the significance level of 

0.05. These results confirm that Risk Management has a 

statistically significant, albeit relatively moderate, effect 

on project performance. This suggests that effective 

identification, assessment, and mitigation of risks 

contribute to improved project outcomes, although the 

magnitude of the effect is not as strong as that of other 

factors. 

Second, Operational Management demonstrates a 

stronger and more substantial influence on Project 

Performance, with a path coefficient of 0.550. The t-

statistic of 5.453 is well above the required threshold, 

and the p-value of 0.000 indicates a highly significant 

relationship. This finding highlights that operational 

management practices—such as planning, coordination, 

resource allocation, and supervision—play a dominant 

role in determining the success of road maintenance 

projects. The strength of this relationship suggests that 

improvements in operational processes can lead to 

significant enhancements in project efficiency, quality, 

and timeliness. 

Thus, the two proposed hypotheses are supported, 

confirming that Risk Management and Operational 
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Management significantly affect Project Performance. 

However, the comparative results reveal that Operational 

Management has a more pronounced impact than Risk 

Management. This indicates that while risk management 

is important, the effectiveness of day-to-day operational 

execution is a more critical driver of project success in 

road maintenance projects. These findings reinforce the 

importance of integrating both management dimensions, 

with particular emphasis on strengthening operational 

capabilities to achieve optimal project performance. 

 

5. Discussion 

This study aims to examine the influence of risk 

management and operational management on the 

performance of road maintenance projects in East Kutai 

Regency. The findings reveal that both variables have a 

positive and significant effect on project performance; 

however, their magnitude and practical implications 

differ. The results provide important insights into how 

managerial practices shape infrastructure project 

outcomes, particularly in complex and high-risk 

environments. 

 

5.1. Role of Risk Management in Project Performance 

The results indicate that risk management has a 

positive, statistically significant effect on project 

performance, although its influence is relatively 

moderate compared to operational management. This 

finding supports the theoretical perspective that risk 

management serves as a critical mechanism for 

identifying, assessing, and mitigating uncertainties that 

may disrupt project execution. In line with reliability- and 

risk-centered maintenance theories, integrating risk 

considerations into project planning enhances system 

stability and supports better decision-making (Selvik & 

Aven, 2011; Da Silva et al., 2023). 

Furthermore, the findings are consistent with prior 

studies that emphasize the importance of structured risk 

management frameworks for improving infrastructure 

performance (Fatima et al., 2024; Jiang et al., 2022). 

Effective risk management allows project stakeholders to 

anticipate potential disruptions such as environmental 

hazards, financial uncertainties, and technical 

constraints, which are particularly relevant in East Kutai, 

where high rainfall and varied topography increase 

project vulnerability. 

However, the relatively modest effect size suggests 

that risk management alone is insufficient to significantly 

improve project performance. This aligns with previous 

research indicating that the impact of risk management 

is often indirect or contingent on other organizational and 

operational factors (Damayanti, 2023; Rahi, 2019). In 

practice, risk management frameworks may be 

implemented formally but not fully integrated into daily 

project operations, thereby limiting their effectiveness. 

This highlights the need for a more embedded and 

operationally aligned risk management approach. 

5.2. Dominant Role of Operational Management 

In contrast, operational management demonstrates 

a strong and highly significant effect on project 

performance, making it the most influential factor in this 

study. This finding reinforces the central role of 

operational processes in translating project plans into 

successful outcomes. Operational management 

encompasses key activities such as planning, 

coordination, resource allocation, and supervision, all of 

which directly influence project efficiency, quality, and 

timeliness. 

The results are consistent with the existing literature, 

which identifies project planning and managerial 

competencies as critical determinants of project success 

(Irfan et al., 2021). Effective operational management 

ensures that project activities are executed 

systematically, resources are utilized optimally, and 

potential issues are addressed promptly. In the context 

of road maintenance projects, where field conditions are 

dynamic and unpredictable, strong operational control 

becomes even more essential. 

Additionally, studies on infrastructure management 

highlight that operational efficiency significantly 

contributes to improved project outcomes, particularly in 

environments with limited resources and high 

uncertainty (Ghanbari & Hasani, 2024; Murugi & 

Nyang’au, 2023). The strong effect observed in this study 

suggests that operational management is the primary 

driver of performance, as it directly governs the project's 

execution phase. This finding implies that even well-

designed risk management strategies may not yield 

optimal results without effective operational 

implementation. 

 

5.3. Interplay between Risk Management and 

Operational Management 

The combined findings of this study highlight the 

complementary relationship between risk management 

and operational management. While risk management 

provides a strategic framework for anticipating and 

mitigating uncertainties, operational management 

ensures that these strategies are effectively 

implemented in practice. The moderate contribution of 

risk management, compared to the stronger influence of 

operational management, suggests that its effectiveness 

is largely dependent on how well it is integrated into 

operational processes. 

This observation is supported by studies 

emphasizing the importance of aligning risk assessment 

with operational decision-making to enhance project 

resilience and efficiency (Alshboul et al., 2023; 

Alkhawaja & Varouqa, 2023). Moreover, the use of 

decision-support tools such as the Analytical Hierarchy 

Process (AHP) has been shown to improve risk 

prioritization and facilitate better resource allocation, 

thereby strengthening the link between risk and 
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operational management (Syahrani & Diyanty, 2023; 

Sirait et al., 2023). 

In the specific context of East Kutai Regency, the 

interaction between these two management dimensions 

becomes even more critical due to environmental and 

logistical complexities. High rainfall, unstable soil 

conditions, and ongoing traffic activities require 

continuous monitoring, adaptive planning, and rapid 

response mechanisms. Therefore, an integrated 

management approach that combines proactive risk 

identification with effective operational execution is 

essential to ensure project success.  

 

6. Conclusions 

This study investigated the influence of risk 

management and operational management on the 

performance of road maintenance projects in East Kutai 

Regency, Indonesia. The findings demonstrate that both 

variables have a positive, statistically significant effect on 

project performance, with operational management as 

the dominant determinant. Specifically, effective 

planning, coordination, resource allocation, and 

supervision were found to play a critical role in ensuring 

timely completion, cost efficiency, and quality 

compliance.  

While risk management also contributes to 

performance improvement, its effect is comparatively 

moderate, suggesting that its effectiveness depends on 

the extent to which it is integrated into daily operational 

practices. The study contributes to the literature by 

providing empirical evidence on the combined, context-

specific effects of risk and operational management in 

infrastructure maintenance projects, particularly under 

complex environmental conditions. It highlights the 

importance of adopting an integrated management 

approach that aligns proactive risk mitigation with strong 

operational execution to achieve optimal project 

outcomes. 

From a practical perspective, the findings suggest 

that project stakeholders should prioritize strengthening 

operational management systems while enhancing the 

implementation of risk management strategies in real 

project settings. Improving coordination among 

stakeholders, optimizing resource utilization, and 

ensuring continuous monitoring and evaluation are 

essential to improving project performance in 

challenging environments such as East Kutai Regency. 

Despite its contributions, this study has several 

limitations. The sample size is relatively small and limited 

to a specific geographic location, which may affect the 

generalizability of the findings. Additionally, the study 

focuses on two key variables, while other potentially 

influential factors, such as technological adoption, 

organizational culture, and external environmental 

conditions were not included in the model. 

Future research is recommended to expand the 

scope by incorporating additional variables and applying 

the model in different regions or infrastructure sectors to 

enhance generalizability. Further studies may also 

explore the mediating or moderating roles of contextual 

factors to better understand the complex dynamics 

between risk management, operational management, 

and project performance. 
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