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ABSTRACT

This study evaluates the cost and schedule performance of the Bima Grand Mosque construction
project using the Earned Value Management (EVM) method as an comprehensive project control
approach. A descriptive quantitative case study was conducted using cumulative project progress
data at two critical monitoring points, namely week 55 and week 69. The analysis employed key
EVM indicators, including Budgeted Cost of Work Scheduled (BCWS), Budgeted Cost of Work
Performed (BCWP), Actual Cost of Work Performed (ACWP), Schedule Variance (SV), Cost
Variance (CV), Schedule Performance Index (SPI), and Cost Performance Index (CPI). The results
indicate that at week 55 the project was slightly on schedule, with an SPI of 1.001, but experienced
cost inefficiency, as reflected by a CPI of 0.990. At week 69, project performance declined, marked
by schedule delays and increasing cost overruns, with SPI and CPI values of 0.963 and 0.956,
respectively. In addition, the estimated cost at completion increased, accompanied by a slight
extension of the projected completion time. The novelty of this study lies in the milestone-based
application of EVM to capture dynamic changes in project performance, providing early warning
information to support effective cost and schedule control. The findings confirm that EVM is a
reliable approach for evaluating construction project performance and facilitating informed
managerial decisions.

Keywords: construction management; earned value management; project performance; cost
control; schedule control.

INTRODUCTION

Construction projects consist of temporary activities constrained by specific time, cost, and resource
limitations to deliver outputs that meet contractual quality requirements [1]. As the complexity of
modern construction projects increases, project management challenges are no longer limited to
technical or structural aspects but also involve the integration of cost and schedule control to ensure
optimal project performance [2], [3]. In practice, limitations related to resources, equipment,
construction methods, materials, and budgets frequently lead to deviations from initial project plans.
Inadequate control of these factors may reduce project performance, as reflected in cost overruns
and schedule delays [4], [5]. Accordingly, effective cost and time planning and control play a vital
role in construction project management, where project success is measured not only by product
quality but also by conformity between planned and actual cost and schedule performance [6].

One widely applied approach for project performance control is Earned Value Management (EVM),
which integrates physical work progress, actual costs, and planned budgets into a single performance
evaluation framework [7]. EVM enables the assessment of cost and time variances and the
calculation of performance indicators such as the CPI and SPI, which function as early warning
indicators of potential project deviations [8], [9]. Early studies have demonstrated that the
implementation of EVM improves the accuracy of project control and supports more objective
managerial decision-making [10]. Other researchers have emphasized that integrating EVM into
construction project control provides a more comprehensive overview of cost and schedule
performance compared to conventional monitoring methods [11]. Furthermore, EVM has been
shown to support sustainable project control when integrated with life-cycle cost approaches [12].

This study adopts a case study of the Bima Grand Mosque construction project, a large-scale public
building characterized by high work complexity. The project experienced significant
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implementation disruptions during its early stages due to the COVID-19 pandemic. In the post-
pandemic period, evaluating cost and schedule performance becomes crucial for evaluating the
effectiveness of overall project control and extracting lessons for future similar projects [13].
Accordingly, This study adopts a quantitative approach grounded in the EVM method, utilizing
project cost, schedule, and physical progress data to evaluate performance indicators such as SV,
CV, SPI, and CPI, as well as to estimate final project cost and completion time [7], [9].

The aim of this study is to to examine the cost and schedule performance of the Bima Grand Mosque
construction project using the EVM method and to examine its capability in assessing project
performance under post-pandemic conditions. This study offers novelty through the application of
amilestone-based EVM analysis to a public building project in Indonesia, enabling the identification
of performance dynamics at different implementation stages. This approach is intended to contribute
empirical evidence related to the effectiveness of EVM as a proactive monitoring and a decision-
support framework to assist cost and schedule control in construction project management while
also enriching empirical references related to post-pandemic construction project performance
evaluation.

RESEARCH METHODS
Materials

This study uses primary and secondary data obtained from the Bima Grand Mosque Construction
Project located in Bima Regency, West Nusa Tenggara Province. Primary data were acquired via
direct field observations and documentation of project implementation, while secondary data were
obtained from the project management team and the supervising consultant, including the Cost
Budget Plan, project time schedule, and daily and weekly progress reports.
The object of this research is a large-scale public building construction project with a land area of
approximately +40,000 m? and a building area of approximately +£10,000 m?, consisting of three
floors, with a contract value of about IDR 78.02 billion, and implemented during the 2020-2021
fiscal years. All data used in this study have undergone a verification process to ensure completeness,
consistency, and reliability prior to further analysis. The project site plan of the Bima Grand Mosque
and the planned elevation drawing of the Bima Grand Mosque building can be seen in Figures 1
and 2.

Figure 2. Planned Elevation Drawing of the Bima Grand Mosque Building

1015


http://dx.doi.org/10.32832/astonjadro.v15i3.22646
http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

Rini Pebri Utari, Lintang Satiti Mahabella, Lourina Evanale Orfa
Performance Assessment of Construction Projects Using Earned Value Method: Bima Grand Mosque Case Study

Methods

This study employs a descriptive quantitative method with a case study approach, with the objective
of describing and evaluating cost and schedule performance of a construction project under actual
field conditions. The research stages, as illustrated in Figure 3, begin with preliminary observations
of project implementation to identify issues related to cost and schedule performance, followed by
a literature review to establish the theoretical basis of construction project management and EVM
method. Based on the literature review, the indicators and analysis variables used in this study are
determined. Data collection was carried out systematically following the structured research stages
shown in Figure 3, encompassing primary data obtained from field observations and secondary data
derived from project documents such as cost plans, progress reports, and schedules. The collected
data were then processed and analyzed using the Earned Value Management method.

The novelty of this study lies in the application of EVM through a milestone-based evaluation
framework, where project performance is assessed at two critical monitoring points (week 55 and
week 69), enabling the identification of dynamic shifts in cost and schedule performance over time.
This approach allows EVM not only to function as a performance measurement tool but also as an
a proactive monitoring system for detecting prospective deviations in project execution. The main
indicators used in the analysis contain the BCWS, BCWP, and ACWP, which collectively represent
the relationship between planned progress, actual physical accomplishment, and incurred project
costs within an integrated performance evaluation framework.

Literature Review @
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Figure 3. Flow chart
Data Analysis

Data were analyzed using the EVM method to quantitatively evaluate project cost and schedule
performance. Based on the values of BCWS, BCWP, and ACWP, SV and CV were calculated to
examine differences between planned and actual project implementation. Furthermore, the SPI and
CPI were measured to evaluate project performance levels efficiency in terms of time and cost. To
obtain a summary of the project’s final condition, the analysis was extended by predicting the cost
and time required to entire the project using the relevant indicators ETC, EAC and ECD. All
calculation and data tabulation processes were performed using Microsoft Excel software to
facilitate data processing and presentation of the analysis results. The results were then interpreted
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descriptively to to offer an overall overview of project performance and to serve as the basis for
drawing the study’s conclusions.

RESULT AND DISCUSSION

The Earned Value Management (EVM) method is commonly applied in construction projects
because it is able to integrate cost control, schedule control, and physical progress monitoring
simultaneously, as well as provide early warnings of potential deviations in project performance
[14], [15]. Therefore, the results of this study are discussed with reference to the main EVM
indicators, namely the Budgeted Cost of Work Scheduled (BCWS), Budgeted Cost of Work
Performed (BCWP), and Actual Cost of Work Performed (ACWP), which are subsequently used to
to evaluate cost and schedule variances, performance metrics, and projections of project cost and
completion time.

Overview of the Study Object and Project Cost Recapitulation

The object of this study is the Construction Project of the Bima Regency Grand Mosque, which was
implemented during the 2020-2021 fiscal years with a contract value of IDR 78.02 billion. The
project cost recapitulation indicates that the ground-floor building works constitute the largest cost
component, thereby having a dominant influence on the cumulative cost and time performance of
the project. This condition is consistent with the findings of several prior studies, which state that
work packages with the highest cost weight have the greatest potential to become the main sources
of cost overruns and schedule delays if not optimally controlled [16], [17]. Detailed project cost
information is presented in Table 1.

Table 1. Recapitulation of Project Work Items and Costs

Description of Work Items Cost

Ground Floor Building Rp 41.758.260.615,88
First Floor Building Rp 15.869.884.187,24
Second Floor Building Rp 2.631.429.359,06
Tower Building Rp 6.580.796.609,43
Ground Tank Building Rp 83.465.329,11
Generator House Building Rp 193.619.287,99
Mechanical and Electrical (M&E)

Costs Rp 2.585.226.106,96
Site Development Works Rp 1.224.593.428,22
Real Cost Rp 70.927.274.923,89
Tax / VAT 10% Rp 7.092.727.492,39
Total Construction Cost Rp 78.020.002.416,28
Rounding Rp 78.020.000.000,00

Work Weighting as the Basis for Earned Value Analysis

The determination of work weights is based on the proportion of the cost of each item to the total
construction cost. This weighting serves as the basis for calculating earned value and for developing
the project’s planned curve. The results show that the ground floor building works have the most
dominant weight, at approximately 58.87%, followed by the first-floor building works at 22.37%
and the tower building works at 9.28% (see Table 2). The dominance of these major work
components indicates that even small deviations in progress or cost for these items can have a
significant impact on overall project performance. This finding is consistent with studies stating that
imbalances in the control of major work packages will directly affect EVM indicators such as the
CPI and SPI [18].

The weight of each work item is calculated from the proportion of its cost relative to the total
building cost, as follows:
Volume X Unit Price

PBP = 1009
Total Building Cost x 100%
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Table 2 Recapitulation of Work Descriptions and Prices

Description of Work Items Cost Weight
Ground Floor Building Rp 41.758.260.615,88 58.87%
First Floor Building Rp 15.869.884.187,24 22.37%
Second Floor Building Rp 2.631.429.359,06 3.71%

Tower Building Rp 6.580.796.609,43 9.28%

Ground Tank Building Rp 83.465.329,11 0.12%

Generator House Building Rp 193.619.287,99 0.27%

Mechanical and Electrical (M&E)

Costs Rp 2.585.226.106,96 3.64%
Site Development Works Rp 1.224.593.428,22 1.73%
Real Cost Rp 70.927.274.923,89 100%

Cost and Schedule Performance Analysis Based on Earned Value

The results of the EVM analysis are focused on two main review points, namely week 55 and week
69. In week 55, the SPI value of 1.001 indicates that the project was almost on schedule or slightly
ahead of the planned schedule. However, the CPI value of 0.990 suggests that the realized project
costs exceeded the earned value corresponding to the work performed. This condition indicates cost
inefficiency, even though schedule performance was still relatively well maintained. A similar
pattern has also been identified in other studies, which state that a project may be on schedule but
still experience cost overruns due to weak control of operational costs [14].

In week 69, the project performance shows a fairly significant decline. The SPI value decreased to
0.963 with a negative Schedule Variance (SV), indicating a delay in project execution. In addition,
the CPI value of 0.956 with a negative Cost Variance (CV) indicates that cost overruns were
increasing. These findings are consistent with studies stating that a decrease in SPI accompanied by
a CPI below one is a strong indication of declining project performance that requires immediate
corrective action[19][20] . A summary of the EVM analysis results at both review points is presented
in Table 3, while the formulas used are presented as follows. In addition, the Earned Value Chart is
shown in Figure 4.

Table 3 Results of Earned Value Analysis (Review Points at Week 55 and Week 69)

Indicator Week 55 Week 69

BCWS Rp 47.312.297.189,82 Rp 61.572.438.140,61
BCWP Rp 47.358.633.287,86 Rp 59.304.493.983,08
ACWP Rp 47.832.219.620,74 Rp 62.032.500.706,30

SV =BCWP — BCWS (Rp)

CV =BCWP — ACWP
SPI=BCWP/BCWS
CPI = BCWP/ACWP

ETC= (BCWS-BCWP)/CPI

EAC = ACWP + ETC
ECD (day)

Rp 46.336.098,04
-Rp  473.586.332,88
1.001
0.990
-Rp 46.799.459,02
Rp 47.785.420.161,72
546

-Rp 2.267.944.157,53
-Rp 2.728.006.723,22
0.963
0.956
Rp 2.372.269.588,77
Rp 64.404.770.295,07
548

e  Budget Cost Of Work Schedule (BCWS) = Planned Work Percentage x Budget

e  Budget Cost Of Work Performance (BCWP) = Actual Work Percentage x Budget
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Figure 4 Earned Value Chart
Projection of Project Cost and Completion Time

One of the main advantages of the Earned Value Management (EVM) is its ability to project project
cost and completion time. In week 55, the Estimated to Complete (ETC) value was negative,
indicating that the additional cost required for the remaining work was relatively small based on the
performance trend at that time. However, the Cost Performance Index (CPI), which remained below
one, indicated that cost efficiency had not yet reached an optimal level.

In week 69, the ETC value turned positive at IDR 2.37 billion, and the Estimate at Completion
(EAC) increased to IDR 64.40 billion. This indicates that, if no improvements in control are
implemented, the project has the potential to experience cost overruns by the end of execution. This
finding is consistent with the study by [18] which emphasizes that EAC is a critical indicator for
strategic decision-making by project managers.

From the schedule perspective, the Estimated Completion Date (ECD) value in week 55 indicates
that the estimated project completion was in accordance with the original plan. However, in week
69, the ECD increased to 548 days, indicating a potential delay of approximately two days. This
condition shows that small changes in the SPI value can have a significant impact on the projected
project completion time.

Implications of the Analysis Results for Project Control

The analysis results indicate that the application of the Earned Value Management method is able
to provide a comprehensive overview of project performance conditions, both with respect to cost
and schedule. The combination of declining SPI and CPI values in week 69 indicates the need for
improved project control, particularly for work items with dominant weights. Overall, the findings
of this study reinforce previous research stating that EVM is an efficient tool for examining project
performance and supporting data-driven decision making in construction management[16], [17].

CONCLUSION

This study evaluated the cost and schedule performance of the Bima Grand Mosque construction
project using the Earned Value Management (EVM) method. The results show that at week 55 the
project was slightly ahead of schedule, with an SPI value of 1.001, but experienced cost inefficiency,
indicated by a CPI of 0.990. At week 69, project performance declined, as reflected by schedule
delays and increasing cost overruns, with SPI and CPI values decreasing to 0.963 and 0.956,
respectively. Cost projections indicate a significant increase in the Estimate at Completion (EAC),
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accompanied by a slight extension of the estimated project completion time. These findings confirm
that early schedule acceleration does not necessarily guarantee cost efficiency or timely project
completion. Overall, the Earned Value Management method proved effective in providing early
warning information on project performance dynamics and supporting data-driven managerial
decision-making for cost and schedule control in construction projects.
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