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Abstract:

Construction project management requires precise scheduling, efficient resource allocation, and effective risk
mitigation to prevent delays and cost overruns. Traditional methods such as Microsoft Project and manual Gantt
charts often lack the flexibility needed to adapt to real-time project changes. This study evaluates the
effectiveness of Primavera P6 in optimizing project timelines, improving resource utilization, and enhancing risk
management. A comparative analysis between Primavera P6 and Microsoft Project revealed that Primavera P6
reduced project duration from 933 days to 739 days, demonstrating its superior scheduling capabilities.
Additionally, Primavera P6 optimized resource allocation, minimizing idle time and reducing labor costs by 20%.
The software’s real-time risk assessment tools further enhanced project efficiency by identifying and mitigating
delays proactively. These findings highlight Primavera P6 as a powerful tool for modern construction project
management, offering significant advantages in scheduling accuracy, cost control, and decision-making. The
study concludes that adopting Primavera P6 can lead to greater efficiency, reduced delays, and improved overall
project performance, making it a valuable asset in the construction industry.
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Introduction

Construction project management is a complex field, particularly for large-scale projects with multiple
interdependent tasks. Traditional methods such as Gantt charts and the Critical Path Method (CPM) are commonly
used but lack flexibility, making it difficult to adapt to real-time changes and optimize resource management.
Studies have shown that these limitations contribute to project delays, with Liu (2019) reporting an average delay
of 25% in large-scale construction projects due to inefficiencies in traditional management approaches. Primavera
P6 has emerged as a powerful project management tool, offering structured planning, real-time tracking, and
advanced scheduling features that improve project execution efficiency (Huang et al., 2024; Vitillo et al., 2024).

Despite its effectiveness, CPM faces several real-world challenges, including inaccurate task duration
estimates and difficulty in updating schedules dynamically. These limitations can lead to resource misallocation
and extended project timelines (Liu, 2019). Additionally, the dynamic nature of construction projects demands
frequent schedule revisions, a process that many project managers struggle to manage efficiently (El-adaway &
Abourizk, 2020). Primavera P6 addresses these challenges by providing real-time updates and dynamic
scheduling capabilities, enabling project managers to track progress, adjust schedules, and make informed
decisions to minimize disruptions (Walker & Lee, 2023).

The effectiveness of Primavera P6 in improving construction project management has been widely studied.
Research indicates that its real-time scheduling updates significantly enhance project timeline accuracy and
resource optimization (Huang et al., 2024). Furthermore, Primavera P6 helps resolve resource conflicts, allowing
project managers to allocate manpower and materials more efficiently, particularly in projects with multiple
interdependent activities (Vitillo et al., 2024). By integrating resource management features, Primavera P6
enables better cost control and minimizes waste, making it a valuable tool for large-scale construction projects.
In Malaysia, construction projects frequently experience cost overruns due to inefficient scheduling and poor
resource management. According to CIDB Malaysia (2020), 60% of large-scale projects face financial constraints
linked to these inefficiencies. Studies have demonstrated Primavera P6’s success in mitigating such issues, with
large-scale projects in Asia, including Malaysia’s MRT Putrajaya Line, benefiting from its advanced scheduling and
resource allocation capabilities (Walker & Lee, 2023). These case studies highlight Primavera P6’s potential in
improving project timelines, minimizing delays, and ensuring efficient execution.

This study evaluates Primavera P6’s potential in enhancing construction project management efficiency in
Malaysia. It examines it impact on scheduling accuracy, resource allocation, and risk management to reduce
project delays and cost overruns. Additionally, the study analyzes stakeholder feedback from contractors, clients,
and project managers to assess Primavera P6’s influence on decision-making and communication. By establishing
its effectiveness, this research aims to promote Primavera P6 as a standard tool for improving efficiency,
flexibility, and sustainability in construction project management.
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Research Methodology

This study adopts a structured approach to evaluate Primavera P6’s effectiveness in improving project
management through CPM. The methodology consists of project selection, data collection, schedule creation,
comparison with traditional methods, and data analysis. A construction project experiencing delays and cost
overruns was selected. Data on task durations, dependencies, and resource availability were collected from
project reports, interviews, and site observations. Primavera P6 was used to develop a CPM schedule, integrating
real-time updates and resource management. A comparative analysis with traditional Gantt charts assessed
scheduling accuracy, resource optimization, and responsiveness to real-time changes. Data analysis employed
both qualitative and quantitative methods. Key performance indicators such as time savings, reduction in resource
conflicts, and adherence to timelines were evaluated. Validation was conducted through cross-referencing project
documentation and stakeholder interviews. CPM identifies the longest sequence of dependent tasks, known as
the “critical path,” which determines the shortest project completion time. Primavera P6 enhances CPM by
dynamically adjusting schedules based on real-time changes, optimizing resources, and minimizing delays. Its
advanced scheduling and reporting tools enable efficient project execution, making it a preferred choice for
construction management. By integrating CPM, Primavera P6 ensures efficient task sequencing, resource
allocation, and real-time progress tracking, ultimately enhancing construction project performance and

minimizing inefficiencies.

l Select Construction Project I l Define study objective l
¢ Data requirement:
Collect project data . Task duration
l « Dependencies between activities
Data cleaning ]

—){ Input data into Primavera P6 ]

[ Critical path analysis ]

[Companson with traditional schedulmg]
@—»{ Data analysis and results ]

Yes

[ Conclusion and recommendation ]

Figure 1: Framework of this study

Discussion of analysis and findings

The comparison of activity duration between Primavera P6 and Microsoft Project highlights significant
differences in project scheduling efficiency. The analysis reveals that Primavera P6 optimizes project timelines
more effectively, reducing overall project duration from 933 days (Microsoft Project) to 739 days. This reduction
suggests that Primavera P6 provides a more streamlined and efficient scheduling framework, allowing for better
time management and task execution.

In key project categories such as Infrastructure Works and MEP Works (both in Tower and Podium),
Microsoft Project recorded longer durations, indicating a more conservative time estimation approach. In
contrast, Primavera P6 demonstrated superior scheduling capabilities, reducing MEP Works duration from 741
days to 624 days. Similarly, in Arch Works, the green bars representing Microsoft Project indicate longer task
durations than the red bars for Primavera P6, further supporting its efficiency in task management. At the
overall project level, the extended duration in Microsoft Project suggests that it may allocate additional buffer
time to account for uncertainties. While this approach might be beneficial for projects with high levels of
unpredictability, it can also lead to inefficiencies and unnecessary delays. Primavera P6, on the other hand,
offers real-time scheduling adjustments and critical path optimization, ensuring that tasks are executed in the
most time-efficient manner while maintaining project stability.

30



NATIONAL ENGITECH DIGEST "%

VOL.1ISSUE 1 »‘ANE AL

e-ISSN: 3030-5969

These findings suggest that Primavera P6 is a more effective tool for managing large-scale construction
projects, particularly when minimizing delays and optimizing schedules are critical. Users should consider
project complexity, resource availability, and the need for real-time adjustments when selecting a project
management software. By leveraging Primavera P6’s dynamic scheduling capabilities, project managers can
achieve better control over timelines, reduce inefficiencies, and improve overall project performance.

Primavera P6
Microsoft Project

Figure 5: Graph activity with duration (Days)

Discussion of analysis and findings

This study confirms that Primavera P6 enhances efficiency in construction project management by optimizing
scheduling, resource allocation, and risk management. Compared to traditional methods, Primavera P6 reduces
project duration, minimizes resource conflicts, and improves real-time decision-making. Its dynamic scheduling
and critical path adjustments ensure better project control and workflow optimization. The comparative analysis
highlights Primavera P6’s advantage over Microsoft Project in reducing labor costs and mitigating disruptions in
large-scale projects. Its integration of real-time risk assessment and schedule updates allows project managers to
proactively address delays and improve execution efficiency. Overall, Primavera P6 sets a new standard for
accuracy, flexibility, and sustainability in construction management. Its widespread adoption can lead to fewer
delays, lower costs, and enhanced industry competitiveness, benefiting all stakeholders, including contractors,

clients, and project managers.
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