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ABSTRACT 

This study examines the effect of risk management, technological innovation, and human resource 

quality on the performance of government infrastructure construction projects in Jakarta. Using a 

quantitative research design, data were collected from 70 key personnel involved in these projects. 
The data were analyzed using SPSS version 26, with multiple regression and correlation analysis 

employed to test the relationships between the variables. The results indicate that all three factors 

– risk management, technological innovation, and human resource quality – significantly and 

positively influence project performance. Human resource quality had the strongest effect, followed 

by risk management and technological innovation. These findings suggest that improving these 
factors can enhance the success of large-scale government infrastructure projects in Jakarta, 

providing valuable insights for construction managers and policymakers. 

Keywords: Risk management, Technological innovation, Human resource quality, 

Construction project performance, Government infrastructure projects.  

INTRODUCTION  

Infrastructure development is vital for economic growth, public service improvement, and 

societal welfare, especially in rapidly developing regions like Jakarta. Government projects are 

crucial to accommodate the growing population and support sustainable urbanization [1], [2]. 

Effective risk management is essential for these projects, with Public-Private Partnerships (PPPs) 

commonly used to mitigate financial risks, though issues like corruption and transparency remain 

challenges [3], [4]. Innovative financing methods, such as crowdfunding, can enhance transparency 

and public trust through digital platforms and blockchain technology [5], [6]. Technological 

advancements, including digital platforms and blockchain, improve transparency and efficiency in 

project planning and stakeholder engagement, leading to more sustainable infrastructure [5]. 

Additionally, the quality of human resources is key, requiring skilled personnel to manage PPPs and 

ensure project success [7], [8]. Empowering policies that enhance human resource capabilities are 

recommended to support infrastructure development and promote economic growth [9], [10]. 

Risk management is a key element in project success as it involves identifying, assessing, 

and controlling potential threats that could hinder project completion [11]. Effective risk 

management allows project teams to anticipate issues and develop mitigation strategies, reducing 
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the likelihood of delays, budget overruns, and performance issues [12], [13]. In the construction 

industry, where uncertainties are common, a robust risk management framework is crucial for 

maintaining project performance and achieving the desired outcomes [14]. 

Technological innovation has also emerged as a major driver of efficiency and performance 

in the construction sector [15]. The adoption of advanced technologies such as Building Information 

Modeling (BIM), automation, and project management software has revolutionized the way 

construction projects are planned and executed [16]. These innovations enable better 

communication, resource allocation, and decision-making processes, ultimately leading to improved 

project performance [17], [18]. In government infrastructure projects, where precision and 

accountability are paramount, technological advancements play an essential role in ensuring 

successful project delivery [19]. 

Human resource quality, encompassing the skills, knowledge, and experience of the 

workforce, is another critical determinant of project performance [20]. Skilled labor is required to 

implement complex project plans and utilize advanced technologies effectively. In the construction 

industry, particularly in large-scale government projects, the quality of human resources can directly 

influence the efficiency, safety, and overall success of the project [21]. A highly competent workforce 

contributes to better project management, higher productivity, and enhanced problem-solving 

capabilities. This study aims to examine the impact of risk management, technological innovation, 

and human resource quality on the performance of construction projects in Jakarta, focusing on 

government infrastructure projects [22]. 

LITERATURE REVIEW 

Risk Management in Construction Projects 

Risk management is a structured process used to identify, assess, and control potential risks 

that could negatively impact a project, particularly in construction where risks may arise 

from financial constraints, technical issues, labor shortages, and environmental factors. 

According to Project Management Institute (PMI) guidelines, effective risk management 

involves identifying risks, analyzing them, planning responses, and monitoring and 

controlling them throughout the project [11]. Managing these risks is essential for keeping 

projects on schedule, within budget, and meeting performance goals. Studies have 

emphasized the importance of risk management in improving project performance; for 

example, [11], [23] found that effective risk management reduces delays and cost overruns, 

while [11], [23] highlighted that it enables construction teams to anticipate issues and create 

mitigation strategies. In government infrastructure projects, where accountability and public 

scrutiny are high, the need for effective risk management becomes even more critical. 

Technological Innovation in Construction 

Technological innovation involves the adoption of advanced tools, processes, and 

techniques to enhance the efficiency, accuracy, and success of construction projects. Over 

the past two decades, innovations such as Building Information Modeling (BIM), cloud-

based project management software, drones for site inspections, and automation in 

construction machinery have revolutionized the industry. These technologies have 

improved project planning, resource allocation, and real-time decision-making [24], [25]. 

Research supports the positive impact of technological innovations on project performance; 
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for example, [17], [26] found that BIM enhances collaboration, reduces errors, lowers costs, 

and shortens timelines. Similarly, [18], [24], [26] highlighted that these innovations improve 

both efficiency and quality. In large-scale government infrastructure projects, utilizing 

technological advancements is crucial for delivering successful outcomes in complex 

environments. 

Human Resource Quality in Construction 

Human resource quality in construction projects refers to the skills, expertise, and 

experience of personnel, including project managers, engineers, supervisors, and laborers, 

all of whom play a crucial role in the success of a project. Human resource development is 

vital in the construction industry to ensure workers can adapt to new technologies and 

methodologies. According to [27], [28], continuous training and skill development 

significantly enhance project outcomes, particularly in highly technical projects like 

infrastructure development. Research has shown a strong correlation between human 

resource quality and project performance. For instance, [20], [29] emphasized that a skilled 

workforce is essential for project success, especially in complex projects. Similarly, [30] 

found that well-trained managers lead to higher success rates by efficiently managing 

resources, timelines, and challenges. In government infrastructure projects, where precision, 

safety, and regulatory adherence are critical, the quality of human resources directly impacts 

project effectiveness and efficiency. 

Construction Project Performance 

Construction project performance is typically evaluated based on key criteria such as time, 

cost, quality, and safety, with project performance indicators measuring how well a project 

meets its goals. According to [31], [32], a project is considered successful when it is 

completed on time, within budget, and meets quality standards. Research identifies risk 

management, technological innovation, and human resource quality as key factors 

influencing performance. [33], [34] found that effective risk management improves project 

outcomes related to time and cost, while technological innovations streamline workflows 

and reduce errors [32], [35]. Additionally, the quality of the workforce is crucial, as 

experienced professionals are better equipped to handle the complexities of large-scale 

projects [31], [33]. 

Synthesis and Research Gap 

While there is substantial literature on the individual effects of risk management, 

technological innovation, and human resource quality on construction project performance, 

studies examining their combined influence, especially in the context of government 

infrastructure projects in Jakarta, are limited. Most research addresses these factors 

independently, overlooking the potential synergistic effects when implemented together. 

This study aims to fill this gap by analyzing the collective impact of risk management, 

technological innovation, and human resource quality on the performance of government 

infrastructure projects in Jakarta. By providing empirical data on these relationships, the 

research seeks to contribute to the existing body of knowledge and offer practical insights 

for improving project performance in the construction industry. 
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METHODS  

Research Approach 

This study utilizes a quantitative research approach to examine the relationships between 

the independent variables (risk management, technological innovation, and human resource quality) 

and the dependent variable (construction project performance). A quantitative approach is 

appropriate for this research because it allows for the measurement and statistical analysis of data 

collected from a specific population to test predefined hypotheses. Through this method, the study 

seeks to identify significant relationships between the key factors and project performance, enabling 

generalization of the findings within the context of government infrastructure projects. 

Population and Sample 

The population for this research consists of project managers, engineers, and key personnel 

involved in government infrastructure projects in Jakarta. These individuals were selected because 

they are directly responsible for the management and execution of construction projects and have 

relevant experience in applying risk management strategies, implementing technological 

innovations, and overseeing human resources. A purposive sampling technique was employed to 

select 70 respondents who have a significant level of involvement in these projects. The criteria for 

selection included individuals who have at least 3 years of experience in government infrastructure 

projects and hold managerial or supervisory positions. This sampling method ensures that the 

respondents possess the necessary expertise to provide meaningful insights into the variables being 

studied. 

Data Collection 

Data were collected through a structured questionnaire distributed to the 70 respondents. 

The questionnaire was designed to measure the respondents’ perceptions of risk management 

practices, the extent of technological innovation adoption, the quality of human resources, and 

overall project performance. A Likert scale (1-5) was used for all questions, where 1 represents 

"strongly disagree" and 5 represents "strongly agree." This scale was chosen because it allows for the 

capture of varying degrees of agreement or disagreement with specific statements, enabling a 

nuanced analysis of the data. 

Data Analysis 

The data collected from the questionnaires were analyzed using SPSS version 26, utilizing 

several statistical techniques to test the hypotheses and examine relationships between the variables. 

Descriptive statistics were first applied to summarize respondent demographics and key variables, 

using measures such as mean, standard deviation, and frequency distribution to detect any outliers 

or inconsistencies. To ensure the reliability of the measurement instruments, Cronbach’s Alpha was 

calculated, with values above 0.70 indicating acceptable internal consistency, and factor analysis was 

conducted to validate the constructs being measured, including risk management, technological 

innovation, human resource quality, and project performance. Pearson correlation analysis assessed 

the strength and direction of relationships between the independent and dependent variables, with 

correlation coefficients indicating positive or negative linear associations. Before proceeding with 

regression analysis, diagnostic tests were performed to ensure model validity, including 

multicollinearity (using VIF), homoscedasticity, normality (using the Kolmogorov-Smirnov test), 

and linearity through scatter plots. Finally, hypothesis testing was conducted to draw conclusions. 

The following hypotheses were tested using multiple regression analysis: 

H1: Risk management has a significant positive effect on construction project performance. 
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H2: Technological innovation has a significant positive effect on construction project performance. 

H3: Human resource quality has a significant positive effect on construction project performance. 

RESULTS AND DISCUSSION 

Descriptive Statistics 

Descriptive statistics were used to provide an overview of the data collected from the 70 

respondents, who were involved in government infrastructure projects in Jakarta. The demographic 

characteristics of the respondents are summarized in Table 1. 

Table 1. Demographic Sample 

Demographic Variable Frequency Percentage 

Role in Project   

Project Manager 25 35.7% 

Engineer 30 42.9% 

Supervisor 15 21.4% 

Years of Experience   

3-5 years 20 28.6% 

6-10 years 35 50% 

More than 10 years 15 21.4% 

Source: Data Analysis, 2024 

The project participants were categorized into three roles: Project Manager (25 participants, 

35.7%), Engineer (30 participants, 42.9%), and Supervisor (15 participants, 21.4%). This breakdown 

indicates a relatively balanced distribution of roles, with engineers making up the largest group. The 

presence of project managers and supervisors demonstrates a balanced representation of leadership 

and oversight in the project. In terms of experience, most participants (50%) have 6-10 years of 

experience, followed by 28.6% with 3-5 years, and 21.4% with more than 10 years of experience, 

suggesting a workforce with mid-level experience. Table 2 provides the descriptive statistics for the 

key variables: risk management, technological innovation, human resource quality, and construction 

project performance. 

Table 2. Descriptive Statistics 

Variable Mean Standard Deviation 

Risk Management 4.12 0.73 

Technological Innovation 4.08 0.78 

Human Resource Quality 4.23 0.65 

Construction Project Performance 4.17 0.70 

Source: Data Analysis, 2024 

The analysis of key variables reveals that respondents generally rated the effectiveness of 

risk management, technological innovation, and human resource quality highly, with average scores 

above 4.00, indicating strong implementation in government infrastructure projects in Jakarta. Risk 

management received a mean of 4.12 with a standard deviation of 0.73, reflecting that while 

respondents generally perceive risk management practices as effective, there is moderate variability 

in opinions. Technological innovation, with a mean of 4.08 and a slightly higher standard deviation 

of 0.78, suggests that respondents appreciate the adoption of advanced technologies, although 

perceptions of its implementation vary slightly more. Human resource quality was rated the highest 

with a mean of 4.23 and a low standard deviation of 0.65, indicating strong consensus on the critical 

role of skilled personnel. Construction project performance scored a mean of 4.17 with a standard 

deviation of 0.70, showing that respondents feel these factors contribute positively to project 

outcomes, though there is some variability in their perceptions of overall project performance. 

Reliability and Validity Testing 
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The reliability of the questionnaire was evaluated using Cronbach’s Alpha, which measures 

internal consistency. The results for each section of the questionnaire are shown in Table 3. 

Table 3. Reliability Testing 

Variable Cronbach’s Alpha 

Risk Management 0.82 

Technological Innovation 0.85 

Human Resource Quality 0.88 

Construction Project Performance 0.86 

Source: Data Analysis, 2024 

All variables have a Cronbach’s Alpha value above 0.70, indicating acceptable levels of 

internal consistency and reliability. Construct validity was assessed using factor analysis. The results 

confirmed that all items loaded significantly on their respective constructs, with factor loadings 

above 0.60, indicating that the questionnaire effectively measures the intended variables. 

Correlation Analysis 

A Pearson correlation analysis was conducted to further explore the relationships between 

the independent variables and construction project performance. The correlation matrix is presented 

in Table 4. 

Table 4. Correlation Analysis 

Variable Risk 

Management 

Technological 

Innovation 

Human 

Resource 

Quality 

Construction 

Project 

Performance 

Risk Management 1.00    

Technological 

Innovation 

0.625** 1.00   

Human Resource 

Quality 

0.583** 0.656** 1.00  

Construction Project 

Performance 

0.716** 0.693** 0.768** 1.00 

Source: Data Analysis, 2024 

The results indicate strong positive correlations between all three independent variables and 

construction project performance. Human resource quality has the highest correlation (r = 0.768, p < 

0.01), followed by risk management (r = 0.716, p < 0.01) and technological innovation (r = 0.693, p < 

0.01). 

Hypothesis Testing 

Multiple Regression Analysis 

Multiple regression analysis was conducted to test the three hypotheses and to examine the 

influence of risk management, technological innovation, and human resource quality on 

construction project performance. The results are summarized in Table 5. 

Table 5. Multiple Regression 

Variable B t-value p-value 

Risk Management 0.357 3.852 0.000 

Technological Innovation 0.288 3.226 0.002 

Human Resource Quality 0.393 4.154 0.000 

Source: Data Analysis, 2024 

The regression model was statistically significant (R² = 0.68, F = 46.12, p < 0.001), indicating 

that 68% of the variance in construction project performance is explained by the independent 
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variables: risk management, technological innovation, and human resource quality. Risk 

management had a significant positive effect on project performance (B = 0.357, t = 3.852, p < 0.001), 

supporting the hypothesis that effective risk management improves outcomes. Technological 

innovation also positively influenced performance (B = 0.288, t = 3.226, p = 0.002), suggesting that 

advanced technologies enhance the efficiency of government infrastructure projects. Human 

resource quality had the strongest positive impact (B = 0.393, t = 4.154, p < 0.001), highlighting the 

importance of skilled and experienced personnel in ensuring the success of large-scale projects. 

Discussion 

The findings of this study confirm the significant role that risk management, technological 

innovation, and human resource quality play in improving construction project performance in 

government infrastructure projects in Jakarta. These results align with previous research, which has 

highlighted the importance of these factors in enhancing project outcomes. 

Risk Management: The significant positive relationship between risk management and 

project performance is consistent with the findings of [11], who emphasized that effective risk 

management reduces delays and cost overruns. In government projects, which are often complex 

and subject to numerous risks, a robust risk management framework is essential for ensuring timely 

and cost-efficient project delivery. 

Technological Innovation: The positive impact of technological innovation on project 

performance supports the work of [24], [25], [26], who found that advanced technologies such as 

BIM and project management software significantly improve construction processes. The adoption 

of such technologies in Jakarta’s government infrastructure projects has likely led to better 

communication, real-time decision-making, and efficient resource allocation, all of which contribute 

to enhanced project outcomes. 

Human Resource Quality: The strong positive effect of human resource quality on project 

performance aligns with the findings of [27], [28], [29], who argued that skilled and experienced 

personnel are critical to project success. In large-scale government projects, the ability to effectively 

manage teams, apply technical knowledge, and solve problems is directly linked to the quality of 

the workforce. This highlights the need for continuous training and development programs to 

improve the skills of personnel involved in government infrastructure projects. 

Implications for Practice 

The results of this study have several practical implications for construction managers and 

policymakers involved in government infrastructure projects in Jakarta. First, there is a need for a 

more structured and formalized approach to risk management, with clear protocols for identifying, 

assessing, and mitigating potential risks. Second, the adoption of technological innovations should 

be prioritized to streamline project management processes and improve overall efficiency. Finally, 

investments in human resource development, including continuous training and capacity building, 

are essential to ensure that the workforce is equipped to handle the complexities of large-scale 

infrastructure projects. 

CONCLUSION 

This study highlights the critical role that risk management, technological innovation, and 

human resource quality play in improving the performance of government infrastructure projects in 

Jakarta. The results show that all three variables have a significant and positive effect on project 

performance, with human resource quality exerting the strongest influence. These findings reinforce 

the importance of adopting a structured approach to risk management, embracing technological 

advancements, and investing in human capital development to enhance the success of construction 

projects. For policymakers and construction managers, these insights underscore the need to focus 

on continuous workforce training, effective risk mitigation strategies, and leveraging cutting-edge 

https://north-press.com/index.php/sneb


Sciences du Nord Economics and Business 

Vol. 1, No. 02, July – December 2024: pp. 73 - 82 
 

80 

technologies to optimize project outcomes. Future research could explore these relationships in other 

regions or sectors to further validate the results and expand the knowledge base on construction 

project management. 
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