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Abstract

Implementation of construction projects often faces delays in work completion. Delays in project
completion that exceed the time limit specified in the contract cause losses both from the
contractor as the executor and the assignor. Project implementers pay more attention to the cost
aspects incurred and often ignore the time control of project implementation so that project
implementation often experiences delays in work. The purpose of this study is to analyze the time
efficiency carried out by the provider from the beginning of the work, during monitoring, to the
end of the project implementation. And estimate how much it costs from the start of work, when
monitoring until the project is completed using the Earned Value Method. From the analysis,
results and discussion of the Bondowoso Polije Campus Administration Building project, it can
be concluded that the project work time exceeds 2,543 weeks for the total work and will
experience a loss of Rp 393,323,318.10 from the reduction of the total contract minus the total
financing. Therefore, the construction management proposes to shift the work schedule to work
that does not require the achievement of the main construction. In addition, the contractor should
communicate to the assignor of the Administration Building project to increase the duration of
the administrative building construction project work. And participate in finding alternative
suppliers of the main material without having to wait for the vendor to get the material needed.
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1. INTRODUCTION

A construction project is a series of activities carried out to build a building within
a specified time frame. Cost, time and quality are three important aspects that must be
considered in the implementation of a project. The resource cost planning aspect in
project implementation is intended to control costs during  project
implementation(Pranowo, 2007). The time aspect in preparing the project schedule is
carried out to monitor the progress of the project so that the project is completed on time.
The quality aspect, a project is said to be good if it can satisfy the client. Realistic project
costs, projects completed on time, and good project quality then the project can be said
to be successful (Bhakti, 2018).

A construction project is always required to be completed on time without any
delays in project implementation(Marleno et al., 2018). But in fact, in the implementation
of construction projects, there is often a mismatch between the planned schedule and the
reality in the field. This is caused by several obstacles, both calculated obstacles and
obstacles outside the calculation. This obstacle is the cause of the delay in project
implementation. If delays in project implementation occur, then this delay must be
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anticipated by accelerating the duration of the project so as not to be subject to agreed
sanctions. In this case, acceleration is carried out to obtain the optimum time with the
minimum project cost (direct costs and indirect costs)(Hendriyani et al., 2020).

The implementation of construction projects often faces delays in work completion.
Delays in project completion that exceed the time limit specified in the contract cause
losses both from the contractor as the executor and the assignor. Project implementers
pay more attention to the cost aspects incurred and often ignore the time control of project
implementation so that project implementation often experiences delays in
work(Asnuddin et al., 2018).

For the smooth running of a project, good management is needed to manage or
handle the project from the beginning until the project ends, namely project
management(Santoso, 2003). Project management is an effort to use limited resources
efficiently, effectively and on time in completing a project that has been determined or
planned(Soeharto, 1997). There are 3 activities from the basic functions of project
management, namely planning, scheduling and controlling(Marpaung et al., n.d.).

Planning is one of the vital functions in project management activities(Dimyati &
Kadar, 2014). Therefore, to achieve goals, management must make proactive steps in
conducting comprehensive planning so that goals and objectives can be achieved.
Planning is said to be good if the entire process of activities in it can be implemented in
accordance with the predetermined goals and objectives with a minimum level of
deviation and maximum final results (Husein & Perencanaan, 2011).

Then the result of planning is the project scheduler, with project scheduling
information can be known about the planned schedule and project progress, in terms of
resource performance in the form of costs, labor, equipment, and materials as well as
project duration plans and time progress for project completion(lfeanyi, 2019).

Control is defined as a systematic effort to determine standards in accordance with
planning goals and objectives, design information systems, compare implementation with
standards, analyze possible deviations, then take the necessary corrective actions so that
resources can be used effectively and efficiently in order to achieve goals and objectives
(Monica, 2013).

From the above definition, it can be concluded that control requires standards or
benchmarks as a comparison, performance measurement tools and corrective actions that
will be taken if deviations occur(Ayudya et al., 2023). Activities carried out in the control
process can be in the form of supervision, inspection and corrective action, which are
carried out during the implementation process. (Ginting, 2020)Project control is a system
that organizes all activities in the project with the aim that all are seen to function
optimally, so that the implementation is on time in accordance with the project schedule
(time schedule), and makes it well coordinated in order to produce work with the quality
that is in accordance with the plan.

Once the project is broken down into component activities, the project scope is
reorganized into a sequence of activities according to dependency logic. The output of
this process is the Project Work Network. From the resulting work network, each activity
is estimated for the period of time required to complete the activity concerned. The output
of this process is a work network that already has the timeframe and estimated resources
required to complete the activities(Mangkunegara & Prabu, 2005).
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The work network, in which each component of the activity has been given a period
of time, is then analyzed as a whole and the project completion period and milestones are
calculated, which are important points from the project schedule point of view(Wijanarko
& Oetomo, 2019). The output of this process is the master schedule, milestones and
schedule for the implementation of work in the field.

The problem in the implementation of the Bondowoso Polije Campus
Administration Building Project is the limited cost and time available. With a 5 (five)
storey building design with a reinforced concrete structure, each floor of which has an
area of 240 M2 with a total floor area of almost 1440 M2, this building is a fairly complex
building, in terms of the function of the building itself. The contract value of physical
work amounted to Rp. 5,599,873,601.60 and was carried out within 120 days or 18 weeks.

2. RESEARCH METHODS

The method used in this research is descriptive quantitative, research that describes
the condition of a particular project by analyzing existing data. Data analysis uses
analytical and descriptive methods. Analytical means that existing data is processed in
such a way as to produce final results that can be concluded. While descriptive means
describing the problems that already exist or appear. The Earned Value Analysis concept
examines the tendency of schedule variance and cost variance at a period of time during
the project(Barrientos-Orellana et al., 2023). However, in this study it will only discuss
the time variant. The object used in this research is the Bondowoso Polije Campus
Administration Building Construction Project(Soemardi et al., 2007).

The subject of this research is Cost and Time Performance Analysis with Earned
Value Method on the Bodowoso Polije Campus Administration Building Project(Ariana
& Lestari, 2023). This research focuses on cost and time control. There are two kinds of
data in research, namely qualitative data and quantitative data. Qualitative data is data
expressed in the form of words, sentences, and images. Quantitative data is data in the
form of numbers or quantitative data that is summarized. The data needed to conduct this
research are actual project costs, weekly project reports, project plan S-curves, and
interviews.

3. ANALYSIS AND DISCUSSION

This analysis will focus on evaluating the cost and time control of the Bondowoso
Polije Campus Administration Building Project. From this analysis, the results of job
performance will be obtained every week. The performance is used to find solutions to
errors that may arise in a job in order to control costs and time(Rahman, 2010). The
analysis used data from the Bondowoso Polije Campus Administration Building Project
with a cost budget plan of Rp 5,599,873,601.60 which was carried out for 120 days or
equal to 18 weeks. Drawing and calculations were carried out using Microsoft Excel
software.

ACWRP is the actual cost incurred to work on the project. Then BCWS is the amount
of costs incurred based on the planned work weight. While BCWP is the amount of costs
incurred based on the amount of work that has been completed.
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Figure 1. Comparison of ACWP, BCWS and BCWP

From the comparison of Figure 1, it shows that the BCWP value tends to experience
a steady increase but is below the BCWS value from week 1 to week 13. While ACWP
has always been below the BCWS and BCWP values since the start of the project.

This shows that a lot of work has not been completed since week 1 to week 13.
Then in week 11 to week 13 the unfinished work experienced a peak delay. The actual
cost is always below the project plan budget limit.

A cost variation value equal to zero is an indicator that the work carried out is in
accordance with the planned cost.
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Figure 2. Cost Variation

From Figure 2, the results of the cost variation analysis show an increase and
decrease in CV values over time. Until the last week the author conducted the research,
namely week 13. The CV indicator shows a negative value. This shows that all periods
of work from week 1 to week 13 are lower than the planned cost.

Schedule variation is the difference between the amount of planned work costs and

realized costs. The calculation of the schedule variation value shows the project
conditions for each week.
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Figure 3. Schedule Variations
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From Figure 3, the results of the schedule variation analysis show a slight increase
in the SV value from week 1 to week 6 and continues in the following week until it reaches
its peak in week 9. Then from week 11 the SV value decreases until it passes the value of
0 in week 11 and continues to decline sharply to touch the lowest value in week 12 then
back up again until week 13. According to the interview results, the SV value was
negative in the 11th-12th period due to the lack of material supply.

The cost performance index (CPI) is an indicator used to determine the cost
productivity index on realized work whether it is in accordance with the budget plan or
not. A CPI value of less than one indicates a schedule delay and a CPI value of more than
one indicates the realized work is more economical than the project budget. While a CPI
value equal to 1 indicates cost performance with the project budget.
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Figure 4. Cost Productivity Index
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The cost productivity index for week 3 to week 6 shows a CPI value above one,
which means that the cost productivity index is saving work costs from the project
budget. And the highest index is in week 6.

Schedule productivity index (SPI) is an indicator used to determine the schedule
productivity index on realized work whether it is in accordance with the plan schedule
or not. An SPI value of less than one indicates a schedule delay and an SPI value of
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more than one indicates the work is realized ahead of the plan schedule. While the SPI

value equal to 1 indicates the performance of the realized work is the same as the plan
schedule.
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Figure 5. Time Productivity Index

In Figure 5, the Time Productivity Index for week 1 to week 13 shows that the SPI
value is below 1, which means that the work productivity index is carried out later than
the planned schedule.

This indicates that the work schedule is over 13 periods, namely week 1 to week
13.

According to the interview results (Appendix-3), SPI values of less than 1 in all
periods were caused by the lack of material supply and the non-implementation of
additional working hours. This led to the disruption of the sale and prioritization of the
work order.

From the results of the analysis of the ETC value of the cost of work shows
variations in the estimated remaining cost of work in each week. The effective ETC value
must be at a number where the work realized is in accordance with the remaining work
budget plan. Beyond that the work realized is said to be ineffective.
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Figure 6. Projected cost of remaining work
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From the results of the ETC analysis described in Figure 4.6 from week 7 to week
13, it shows that the ETC value tends to decrease until the end of week 13 reporting at Rp

4,145,586,504.49.

From the results of the analysis of the EAC value on the remaining cost of work
shows the variation in the total cost required to complete a project. The EAC value is
more economical if the value is below the planned budget.
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Figure 7. Projected Total Cost of Work
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The results of the ETC analysis depicted in Figure 7 show a very high value in the
7th week reporting period, which is IDR 8,333,682,347.69 the cost required to complete
a project. While in the 13th period obtained a value of Rp 5,993,156,919.70 which means
that the estimated project will be completed with a total cost of work of Rp
5,993,156,919.70.

From the results of the analysis of the ETS value on the work schedule, it shows
variations in the estimated remaining work schedule in each week. The effective ETS
value must be at the number where the work is realized in accordance with the remaining
work budget plan. Beyond that the work realized is said to be ineffective.
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Figure 8. Projected Remaining Work Schedule
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From the results of the ETS analysis described in Figure 4.8 from week 2 to week
13, the ETS value tends to decrease until the end of reporting week 13 at 7.543 weeks.

From the results of the analysis of the EAS value on the remaining cost of work
shows the variation in the total schedule required to complete a project. The SAC value
is faster if the value is below the total duration of the work that has been planned.
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Figure 9. Projected Total Work Schedule
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The results of the ETS analysis depicted in Figure 9 show a very high value in the
week 2 reporting period, namely 61.745 weeks of the schedule required to complete a
project. While in the 13th period obtained a value of 20.543 weeks which means the
estimated project will be completed with a delay.

4. CONCLUSION
Building project, it can be concluded that:

1. a. Cost (CV) and Time Variation (SV) values, as follows:

The CV value found variations in positive and negative values in each period. With
the lowest value (-)IDR 228,191,016.04 in the 7th week period.
SV values were not found to be negative in all periods.

b. The Cost (CPI) and Time Productivity Index (SPI), are as follows:
CPI values were found to vary positively and negatively across reporting periods.
The lowest figure was 0.672 in the 7th period.
The SPI value has an SPI value that is < 1, namely in all periods with a final SPI
value of 0.663.

2. a. Estimated Cost (EAC) and Time (EAS) of Administration Building project as
follows If the cost productivity index of the remaining period is considered the same
as the end of the reporting period, the estimated cost to complete the project (EAC)
of the administration building project is Rp 5,993,156,919.70.

b. If the time productivity index of the remaining period is considered equal to the end
of the reporting period, the estimated total work time (EAS) of the Administration
Building project is 20.543 weeks.
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So the estimated performance of the Administration Building construction project
of the Bondowoso Polije Campus Building from a time review will experience a delay of
2.543 weeks and will experience a cost loss of Rp 393,323,318.10 from the reduction in
the total contract minus the total financing.

5. ADVICE
Based on the results of this study, the researcher provides suggestions for several
things that can be developed as follows:

a. In further research, in order to analyze project performance on the Bondowoso Polije
Campus Administration Building construction project to get maximum results, further
analysis is needed in week 13 until the end of project completion.

b. It is necessary to analyze project performance based on the quality of work so that the
project is not only right in terms of cost and time but also right in terms of quality.

c. Inanalyzing project performance using the Earned Value Method so that work can be
controlled properly, it is carried out using the help of the Microsoft Project program
because some work that is in critical activities can be seen(Salsabila et al., 2022).
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