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Abstract
This paper presents the results of research on the anticipation and solution of handling
excess material costs on open system toll road projects in Jadebotabek. The purpose of this study
is to determine the anticipation and solution of handling excess material costs. This research was
conducted by conducting a survey to 76 respondents consisting of Managers, Consultants and
Contractors involved in the construction of toll roads in Jabodetabek which is a coastal area. The
results of the survey were tested for validity, reliability and mean to determine the dominant factors
causing excess costs, then the preparation of anticipation and solutions for handling excess
equipment costs by a team of experts. The results showed that there were 12 valid factors causing
cost overruns with a coefficient value of 0.385 - 0.577 and 13 reliable factors causing cost overruns
with a Cronbach's alpha value above 0.700. The results of this study also show that anticipation
and solutions to handling equipment cost overruns on coastal toll road projects are preventive
actions to reduce and eliminate the occurrence of cost overruns at the planning stage and at the

implementation stage.
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Introduction

Toll road infrastructure development
is a vital part in supporting economic growth
and community mobility, especially in
metropolitan areas such as Jabodetabek
(Jakarta, Bogor, Depok, Tangerang, and
Bekasi). However, in its implementation, toll
road projects often face challenges in terms
of cost efficiency, especially those related to
equipment factors. One of the main problems
that arise is cost overrun, which can have an
impact on delays in project completion and
financial losses for both contractors and
project owners (Kaming et al., 1997).

Factors equipment has been identified
as one of the significant contributors to cost
overruns in construction projects. Issues such
as machine availability, operating costs,
machine breakdowns, as well as sub-optimal
management and maintenance can cause
deviations in cost overruns from the planned
budget (Azis, 2008). The study by Memon et
al. (2011) also showed that delays in
equipment procurement and inefficiencies in
the use of heavy equipment are the main

cause of major causes of cost escalation in
construction projects in the Southeast Asian
region.

In the Greater Jakarta area, with a
high level of project complexity and tight
time pressure, the challenges in equipment
management become even more crucial.
Several previous studies (Susilawati et al.,
2015; Nurhayati et al., 2020) highlighted that
the lack of careful equipment planning and
the absence of a data-driven monitoring
system can exacerbate the risk of cost
overruns.

Given the importance of toll road
projects in supporting regional connectivity
and national logistics efficiency, systematic
efforts are needed to identify the causes of
cost overruns related to equipment factors,
and formulating strategies, anticipation and
applicable solutions in the field. This research
aims to analyze the equipment factors that
cause cost overrun on toll road projects in the
Jabodetabek area, as well as provide strategic
recommendations in the form of mitigative
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solutions that can be implemented by project
stakeholders. With a data-driven approach
and a review of best practices, this practices,)
results research is expected to make a real
contribution to improving the cost efficiency
of toll road infrastructure projects in
Indonesia.

The topic of this paper is part of the
research to provide recommendations for
anticipation and solutions to the occurrence
of equipment management cost overruns in
toll road projects.

Equipment Cost Control

Equipment cost control is one of the
important elements in construction project
management, especially in large-scale
projects such as toll roads. Inefficiency in
managing equipment can lead to waste of
resources, time delays, and significant cost
overruns (Abd Majid & McCaffer, 1997).
Therefore, a systematic and sustainable
approach is required in controlling equipment
costs so that the project can run according to
the planned budget.

One of the effective methods in
controlling equipment costs is through
accurate planning of equipment needs,
including the determination of the type,
number, and duration of tool usage adjusted
to the project work schedule. According to
Kaka & Price (1991), errors in estimating
equipment requirements can lead to an excess
of unused equipment or a shortage of
equipment which has an impact on work
delays.

In addition, cost control can also be
done  through  scheduled equipment
maintenance and preventive maintenance. A
study by Chan and Kumaraswamy (1997)
showed that a high frequency of equipment
breakdowns due to lack of maintenance can
increase operational costs and slow down the
construction  process.  Therefore, the
implementation  of an  information
technology-based asset management system
can help monitor the condition of the

equipment in real-time and organize
maintenance schedules automatically (Azis,
2008).

The use of an equipment cost
monitoring and evaluation system on a
regular basis is also very important. Memon
et al. (2011) emphasized that without regular
and accurate cost reporting, deviations from
budget will be difficult to detect early on.
Therefore, the use of project management
software such as Primavera or Microsoft
Project can assist in recording and reporting
equipment costs in an integrated manner.
Research Methods

This research consists of 23 indicators
that cause cost overruns in material
management. Determination of indicator
variables by conducting a literature review
study of several internationally reputable
journals which resulted in 13 indicator factors
that are in accordance with the research. In
collecting data, this research uses 2 ways,
namely by distributing questionnaires and
interviews. At the questionnaire stage
distributed to experts in the field of toll roads
as many as 80 respondents and in the process
of returning as many as 76 respondents, this
data is already representative based on the
slovin sampling technique.

From the first stage data is then
processed to find valid and reliable indicators
and then proceed to the interview stage. At
the interview stage with experts or experts
who have experience in the field. in toll road
construction projects in the Jabodetabek area,
to obtain anticipatory actions and solutions to
the occurrence of cost overruns on equipment
factors at the planning and implementation
stages of toll road construction projects.
Research Results

The validity test on the equipment
factor for cost overruns in toll road
construction projects consists of 15 question
indicators. There are 3 items invalid
questions at number 2 (high equipment
mobilization costs), 6 (errors in equipment
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investment) and 9 (Tools work too heavy)
because the validity value is <0.300. So there
are 12 valid question indicators with a
coefficient value of 0.385 - 0.577. The results
of the external variable validity test are
presented in table 1

Table 1 Equipment Validity Test Results

Inappropriate equipment

: 0.516 0.300 Valid
repair

Limited funding sources

. 0.476 0.300 Valid
for equipment

. ||Validity -
N Equipment Factor Coefficie Threshol Validit
0 nt Value d y
[ ] Equipment .
1 . 0.529 0.300 Valid
|__|[purchase/rental price
High Not
2 ||mobilization/demobilizati||0.234 0.300 .
Valid
|__||on costs
3 |[Bauipment deliverylly 516 110300 [valia
| ||delays
[4 ][Machine selection 0390 ][0.300 ][valid |
|Equipment storage errors ||O.385 ||O.3OO ||Valid |
Errors in  equipment Not
6_ investment 0.216 0.300 Valid
7 |High rental costs o422 ][0.300 |[valid |
g |[nadequate equipmentlly 77 1lo 300 [valid
| ||capacity
Equipment working too Not
° |lheavily 0239 100300 Ihajig
|L0w equipment lifespan ||0.518 ||0.300 ||Valid |
1 [[Poor equipment)i 4159 110.300  |[Vatid
| ||maintenance
12
13

[Equipment availability  ][0.576  ](0.300  ||valid |

High  frequency  of]

15 . .
equipment repair

0.712 0.300 Valid

The results of the reliability test using
the Cronbach's alpha method of the factors
causing the cost overrun of equipment on toll
road construction projects consist of 15
factors, there are 2 reliable indicators with
coefficient values above 0.700, presented in
table 2 below

Table 2 Reliability Test Results of Equipment
Factors

] A}
No ||[Equipment Factor g:'[())::ach s Reliability
1_ Equipment  purchase/rental 0711 Reliable
| ||price )
High Not
2 ||mobilization/demobilization [|0.234 Reliable
| |[costs
|Equipment delivery delays ||0.728 HReliable |
|Machine selection ||0.761 HReliable |
|Equipment storage errors ||0.766 ||Reliable |
Errors in equipment Not
6_ investment 0.216 Reliable
7 ||High rental costs 0.685 II\{Igltiable
8_ Inadequate equipment 0717 Reliable
| ||capacity )
9 Equipment  working too 0.766 Reliable
| |[heavily )
|Low equipment lifespan ||0.518 ||Reliable
. . Not
11 [|Poor equipment maintenance [|0.429 Reliable
] Inappropriate equipment .
i repair 0.516 Reliable
Limited funding sources for .
i equipment 0.476 Reliable
|Equipment availability ||0.576 ||Reliable |
15 High frequency of equipment 0712 Reliable
|~ |[repair )

The development of anticipation
strategies and solutions to cost overruns due
to equipment factors in toll road projects in
the Jabodetabek area was carried out based
on input from expert respondents who have
more than 15 years of experience in the field
of infrastructure construction management.
The experts consist of project managers,
heavy equipment planners, as well as
academics who understand the dynamics of
toll road projects in dense urban areas such as
Jabodetabek.

Based on the results of interviews and
structured questionnaires, the experts agreed
on tables 3 and 4 below
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Table 3 Anticipation and Solution for Toll

8 High Develop an efficient (Musa,
equipment machine logistics plan, etal
mobilization/d| including routes, times 2005)

emo bilization and methods of
costs transportation.
Combining
mobilization schedule
with work breakdown
structure and cash flow.
project
9 Machine Engage a technical (Chan, Tal
selection team or vendor to 2002)
conduct a tool
feasibility study.
Get technical advice
on tool specifications
as needed
project
10| Errors in Application of Life (Ranshe
equipment Cycle Cost (LCC) rg, etal
investment Analysis 2008)
Before Investment and
Feasibility Study of
Equipment Investment
based on Demand
Project
11 | Tool capacity Assessment of (Ransbe
is not suitable Economic Life of rg, etal
Tools Before Purchase | 2008)
Tool Selection Based
on Total Cost of
Ownership (TCO)
12 | Tool repair is Establish tool repair (Sherwi n,
not appropriate| procedures based on 2000)
manufacturer's
recommendations and
guidelines
technical
13| Equipment Integrate equipment |(Elazou ni &
availability requirements in the | AbouRi zk,
schedule work (WBS & 2001)

CPM)

Road Project Equipment
No | EQUIPME Anticipate Cost Library
NT Overrun
1| Equipmen Develop a schedule (Doloi et
t delivery of construction al.,
delays equipment needs 2012)
according to the
project stages.
Establish lead times
for equipment
procurement and
delivery based on
vendor data.
Identify critical
equipment that will
affect the critical path
of the project.
equipment)

2 Errors in Design storage (Navon,
organizing procedures for heavy R. (2005)
equipment and light types of

storage equipment to prevent
damage.
or missing.
3 | Highrental |Using the usage schedule | (Cheng et
costs optimization model tools | al., 2005)
for avoid idle time

4 |Tools working| Determine the optimal | (Elazou ni,
too heavy | working capacity of tools | A, & Abou

according to specifications| Zeid, 20 03)
manufacturer

5 Poor tool Develop a schedule for |(Hegazy, T.,

maintenance [preventive maintenance of|& Ayed, A. -
equipment schedule). 1998)
6 Limited Ensure equipment cost |(Creedy -, et
funding estimates take into al, 2010)
sources for account actual project
equipment needs (quantity, rental
duration, operating costs).
7 High Establish a regular (Al-
frequency of | preventive maintenance B
tool repair schedule (based on Najjar,
2007)

working hours or cycles).

use of tools).

By adopting this experience-based
approach and expert input, it is expected that
toll road projects in Jabodetabek can reduce
the risk of cost overruns caused by equipment
factors more significantly and systematically.
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Conclusion

From the research results it can be concluded:

1) There are 15 factors causing cost overrun
valid with a coefficient value of 0.385 -
0.577 and there are 13 indicators causing
cost overrun realiable with Cronbach's
alpha value above 0.700.

2) The results showed that the anticipation
and solution to the cost overrun of variable
equipment in toll road projects are
preventive measures to reduce and
eliminate the incidence of cos overrun at
the planning stage and at the
implementation stage.
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