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76 respondents consisting of Managers, Consultants and Contractors involved in toll
road construction in Jabodetabek which is a coastal area. The survey results were
tested for validity, reliability and mean to determine the dominant factors causing cost
overrun, then developed anticipation and solutions for handling subcontractor cost
overrun by a team of experts. The results showed that there were 22 valid cost overrun
causal factors with a coefficient value of 0.245 - 0.670 and 23 reliable cost overrun
causal factors with a Cronbach's alpha value above 0.700. The results of this study also

Keywords: show that the anticipation and solution to handling subcontractor cost overruns in the
sub contractor cost overruns, coastal toll road project is a preventive measure to reduce and eliminate the
Anticipation and Solutions, Toll Roads occurrence of cost overruns at the planning stage and at the implementation stage.

1. Introduction

Today's increasingly competitive business competition, especially in the field of toll road
construction, demands an increase in the quality of construction service companies. There are
several steps that can be taken to improve this quality, for example by taking corrective action in
construction project operations. Corrective action at the operational stage can be in the form of a
Project Control system, which consists of cost, quality, and time control. Project cost control consists
of controlling the cost of materials, equipment, labor, subcontractors, overhead costs and general
conditions. In construction project operations, project cost overruns often occur. One of the variables
that most affect project cost overruns is subcontractors. Based on research by Plebankiewicz [16],
the proposed cost overrun risk prediction model effectively categorizes the risk of cost overruns on
construction projects, assisting general contractors in managing the stages of subcontracted work.
Frequent delays, incomplete information, slow arrival of materials, improper scheduling, and high
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frequency of equipment repairs are the five main factors that cause cost overruns in construction
projects [1]. Lack of experience and technical competence in project management.

Toll road development as part of national strategic infrastructure often faces serious challenges
in managing project costs. One of the most frequent problems is cost overruns that can affect the
overall sustainability and success of the project. Among the various causes of cost overruns,
subcontractor performance plays an important role. Subcontractors are responsible for most of the
technical work in the field, so delays, lack of resources, or poor planning on their part can cause
project costs to balloon. Kaming et al. [19] noted that inefficiencies in time and cost management,
especially on the part of subcontractors, are a major cause of cost overruns on large construction
projects in Indonesia, including toll road projects.

Factors such as late payments from the main contractor, sudden design changes, and
unanticipated fluctuations in material prices also worsen the situation at the subcontractor level [13].
In addition, weak project controls and lack of managerial expertise at the subcontractor level also
increase the risk of cost overruns. In the context of highway projects that have tight deadlines and
large volumes of work, the failure of subcontractors to meet time and cost targets can have a
systemic impact on the entire set of construction works. Therefore, it is important to identify and
mitigate cost overrun indicators in subcontractors from the beginning of project implementation to
improve the efficiency and accuracy of construction costs.

The topic of this paper is part of the research to provide recommendations for anticipation and
solutions to the occurrence of cost overruns in subcontractor management in the operation of
coastal highway construction projects.

1.1 Subcontractor Cost Control

Controlling cost overruns caused by variable subcontractors on toll road projects requires a
structured and proactive managerial approach. One of the main strategies is the implementation of
a regular monitoring and evaluation system of subcontractor performance. According to Doloi et al.
[13], performance tracking of subcontractors' schedule, cost, and quality through Key Performance
Indicators (KPIs) allows the main contractor to detect potential cost overruns early and take timely
corrective actions. In addition, selecting subcontractors that have a good track record in cost and
time management is an important first step in preventing project budget wastage.

Another effective strategy is the implementation of performance-based contracts that provide
incentives for target achievement and penalties for delays or cost overruns. This approach
encourages subcontractors to work more efficiently and responsibly in the use of resources. In
addition, improved communication between the main contractor and subcontractors and the
involvement of subcontractors in the early planning stages of the project can also minimize
unexpected changes to the scope of work. The combination of rigorous selection, performance-based
contracting, and a consistent monitoring system is the key to controlling cost overruns in toll road
projects.

2. Research Methods

This research consists of 23 indicators of the causes of cost overruns in Subcontractor
management. Determination of indicator variables by conducting literature review studies from
several internationally reputable journals which resulted in 23 indicator factors that are in
accordance with the research. In collecting data, this research uses 2 methods, namely by distributing
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qguestionnaires and interviews. At the questionnaire stage, 80 respondents were distributed to
experts in the toll road sector and 76 respondents returned, this data was representative based on
the slovin sampling technique. From the first stage data is then processed to find valid and reliable
indicators, then carried out to the interview stage. At the interview stage with experts or specialists
who have experience in toll road construction projects in the Jabodetabek area, to get anticipatory
actions and solutions to the occurrence of cost overruns on subcontractor factors at the planning and
implementation stages of toll road construction projects.

The questionnaire is compiled based on indicators that have been determined from literature
studies and uses a five-point Likert scale to measure the level of respondents' perceptions or
assessments of each statement item. Before being widely used, the questionnaire was tested first to
ensure its validity and reliability. The validity test was carried out using the Pearson Product Moment
correlation technique, where an item is declared valid if the correlation coefficient value is greater
than the r-table value at a certain level of significance. Furthermore, the reliability test was carried
out using the Cronbach's Alpha coefficient, with the criterion that an instrument is said to be reliable
if the a value is > 0.7. After being declared valid and reliable, the questionnaire was distributed to
respondents according to the specified sample criteria. The data obtained was then analyzed using
the Relative Importance Index (RIl) method to determine the relative importance of each factor or
item. Relative Importance Index (RIl) is a quantitative method used in research to determine the
ranking or level of importance of various factors based on respondents' assessments. This method is
often applied in survey data analysis to identify the most influential factors in a particular context.
The RIl calculation is done with the following formula:

RII (%) = 6(n6)+ 5(n5)+ 4(n4) +3(n3)+ 2(n2)+nl

W x (n6 +n5+n4 +n3 +n2 +nl)

with RIl = Relative Importance Index of each factor, n6 = total or number of respondents who filled
out scale 6, n5 = total or number of respondents who filled out scale 5, n4 = total or number of
respondents who filled out scale 4, n3 = total or number of respondents who filled out scale 3, n2 =
total or number of respondents who filled out scale 2, n1 = total or number of respondents who filled
out scale 1, W = the largest Likert scale used.

Table 1

Range of importance levels of Rll values
RII Value Range Level of Importance
0.8<Rll<1 High (H)
0.6<RII<£0.8 High-Medium (H-M)
0.4<RII<0.6 Medium (M)
0.2<RIl£04 Medium-Low (M-L)
0<RII£0.2 Low (L)

38



Semarak International Journal of Civil and Structural Engineering
Volume 8, Issue 1 (2026) 36-46

3. Research Results

The results of the validity test of the factors causing subcontractor cost overruns in toll road
construction projects consist of 23 factors. There is 1 invalid question item at number 10 (Slow flow
of information between parties) because the validity value is <0.300. So that there are 10 valid
indicators with a coefficient value of 0.245 - 0.670. The results of the validity test of the subcontractor
variable are presented in table 2.

Table 2
Subcontractor Validity Test Results

Sub Contractor

1 Inexperienced contractors 0.656 0.300 VALID
2 Contracts that do not favor contractors 0.628 0.300 VALID
3 Poor supervision of construction projects 0.670 0.300 VALID
4 Errors in predicting field conditions 0.438 0.300 VALID
5 Low subcontractor productivity 0.396 0.300 VALID
6 Lack of contractor competence 0.438 0.300 VALID
7 Lack of coordination (contractor) 0.280 0.300 NOT VALID
8 Delay in payment for work completed 0.556 0.300 VALID
9 Poor contract management 0.599 0.300 VALID
10 Slow flow of information between parties 0.245 0300 NOTVALID
11 Poor project management assistance 0.347 0300 VALID
12 Financial difficulties of subcontractors 0419 0300 VALID
13 Barriers from the government 0.321 0300 VAL
14 Lack of skilled labor 0.400 0.300 VALID
15 Incomplete image design 0.582  0.300 VALID
16 There is additional work / rework 0.366 0.300 VALID
17 Obsolete or  inappropriate construction 0.600 0.300 VALID
methods
18 Poor scheduling in project execution 0.542 0.300 VALID
19 Delays in decision making 0.555 0.300 VALID
20 Design error 0.506 0.300 VALID
21 Project management effectiveness 0.580 0.300 VALID
22 Poor project management 0.605 0.300 VALID
23 Poor project supervision 0.599 0300 VALID

The results of the reliability test using the Cronbach's alpha method , the factors causing
cost overrun of subcontractor costs on toll road construction projects consist of 23 factors, all
reliable indicators have a coefficient value above 0.700, presented in table 2 below.
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Table 2

Reliability Test Results of Subcontractor Factors

Sub Contractor

1 Inexperienced contractors 0.769 0.700 RELIABLE
2 Contracts that do not favor contractors 0.814 0.700 RELIABLE
3 Poor supervision of construction projects 0.85 0.700 RELIABLE
4 Errors in predicting field conditions 0.837 0.700 RELIABLE
5 Low subcontractor productivity 0.832 0.700 RELIABLE
6 Lack of contractor competence 0.813 0.700 RELIABLE
7 Lack of coordination (contractor) 0.861 0.700 RELIABLE
8 Delay in payment for work completed 0.759 0.700 RELIABLE
9 Poor contract management 0.796 0.700 RELIABLE
10 Slow flow of information between parties 0.864 0.700 RELIABLE
11" Poor project management assistance 0.741 0.700 RELIABLE
12" Financial difficulties of subcontractors 0.821 0.700 RELIABLE
13 Barriers from the government 0.738 0.700 RELIABLE
14 Lack of skilled labor 0.729 0.700 RELIABLE
15 Incomplete image design 0.771 0.700 RELIABLE
16 There is additional work / rework 0.731 0.700 RELIABLE
17" Outdated or inappropriate construction methods 0.877 0.700 RELIABLE
18  Poor scheduling in project execution 0.854 0.700 RELIABLE
19  Delays in decision making 0.801 0.700 RELIABLE
20  Design error 0.808 0.700 RELIABLE
21 Project management effectiveness 0.820 0.700 RELIABLE
22 Poor project management 0.872 0.700 RELIABLE
23 Poor project supervision 0.841 0.700 RELIABLE

Furthermore, the development of cost overrun anticipation measures for subcontractor variables
in toll road projects is valid and reliable. In this development, it is carried out with a team of experts
to get recommendations for anticipation and solutions when there is a cost overrun on the Toll Road

Project presented in table 3 and the implementation stage is presented in table 4.

Table 3
Test Results of Subcontractor Factors
No. Risk Factor Value
1 Inexperienced contractors 0.693
2 Contracts that are unfavorable to the contractor 0.688
3 Poor supervision of construction projects 0.685
4 Error in predicting field conditions 0.658
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No. Risk Factor Value
5 Low subcontractor productivity 0.713
6 Lack of competent contractors 0.715
7 Lack of coordination (contractor) 0.660
8 Slow payment for completed work 0.685
9 Poor contract management 0.713
10 Slow flow of information between parties 0.678
11 Poor project management assistance 0.750
12 Subcontractor financial difficulties 0.658
13 Obstacles from the government 0.625
14 Shortage of experts 0.685
15 Incomplete image design 0.698
16 Additional work / rework 0.680
17 Obsolete or inappropriate construction methods 0.688
18 Poor scheduling of the project implementation 0.670
19 Delays in decision-making 0.670
20 Design error 0.695
21 Women's management effectiveness 0.653
22 Poor management of Women's projects 0.673
23 Poor project supervision 0.695

From table 3 above, the results show that the highest with the RIl method is the subcon cost
overrun factor. In the subcon variable, the highest indicator is in terms of project management
assistance with an RIl test result of 0.750. The second indicator is the lack of competence of
the contractor with an RIl test result of 0.715. The third indicator is low subcon productivity
with an RIl test result of 0.713. The fourth indicator of poor contract management with a Rl
test result of 0.713. Fifth indicator of incomplete drawing design with a Rl test result of 0.698.
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The sixth indicator of design errors with an Rl test result of 0.695. The seventh indicator of lack
of contractor experience with an Rll test result of 0.693.

4. Anticipation and solutions for cost overruns

Some ways to anticipate and overcome the occurrence of cost overruns due to

subcontractor factors based on previous literature, to reduce the occurrence of cost overruns
are shown in tables 4 and 5 below;

Table 4
Anticipation for Toll Road Project Subcontractors
Method / -
No. Subcontractor Anticipate Reference
1 Inexperienced Selection of contractors based on experience and performance [33]
contractors history. Rigorous technical prequalification assessment.
5 Poor supervision of Implementation of technology-based project management (18]
construction projects system.
3 Low .su'bcontractor Performance-based Subcontract Agreement.
productivity
4 Lack of coordination Regular coordination meetings with various stakeholders. Use of (18]
(contractor) digital project management system.
Prepare detailed contract documents that include the scope of
5 Poor contract work, schedule, responsibilities and payment terms. Avoid
management conflicts due to multiple interpretations or gaps in the
documents.
Organize all additional work or changes to be made through
6 There is additional formal documents such as change orders or variation orders, [35]
work / rework with estimated costs and schedule impacts. Avoid additional
work being performed without authorization.
7 Incomplete image Adopt BIM to detect design flaws and conflicts before (18]
design implementation.
Outdated or
8 inappropriate Implementing more efficient construction technology. [18]
construction methods
Delays in decision . . . .
9 . Establish a clear decision-making structure and hierarchy. [36]
making
10 Project management Adopt a digital-based Project Management Information System [38]

effectiveness

(PMIS) for project planning, reporting, and control.
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Method
No. Anticipate Reference
Subcontractor P
11 Poor project Use assistive technology tools to monitor progress visually and [18]
supervision in real time.
Slow flow Implementation of centralized and digital communication
12 information between P g [18]
. systems.
parties
13 Lack of coordination Schedule weekly coordination meetings involving the main [36]
(contractor) contractor, subcontractors, consultants, and project owner.
Poor roject
proj Project managers have professional certifications such as PMP
14 management . . . . [13]
. and relevant experience in large infrastructure projects.
assistance
15 Delays in decision Implement a Project Management Information System (PMIS) or (18]
making digital document approval system that can be accessed online.
16 Poor scheduling Implement project scheduling software that is able to adapt to [19]
project execution dynamic changes and provide real-time updates.
. Use a Project Management Information System (PMIS) to
Project management .
17 . manage project documents, schedules, costs, and [41]
effectiveness . . .
communications in an integrated manner.
Table 5
Solution for Toll Road Project Subcontractors
Method .
No. Solution Reference
Subcontractor
1 Inexperienced Implement a contractor performance appraisal system
contractors P P PP ¥ '
.. Use technology-based surveillance systems such as BIM or
Poor supervision X . -
2 . . drones. Improve surveillance quality through training and
construction projects .
audits.
Low subcontractor .
3 . Evaluate subcontractor performance on a regular basis.
productivity
4 Lack of coordination Conduct regular coordination meetings (weekly coordination
(contractor) meetings). Use a digital project collaboration platform.
5 Poor contract Implement a digital system for contract management, which
management enables tracking of contract changes.
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Method
No. Solution Reference
Subcontractor
There is additional work . . . . .. .
6 Involve the technical design team in on-site decision-making.
/ rework
7 Incomplete Validating design drawings through multi-disciplinary review. [16]
design Using BIM technology for design integration.
Outdated Establish a technical supervision team that conducts periodic
8 inappropriate evaluations of the effectiveness of construction methods and
construction methods recommends changes when necessary.
Develop a real-time data-driven Decision Support System
9 Delays in  decision (DSS), which integrates physical progress, costs, risks and
making technical constraints to support fast and accurate decision-
making.
Proiect  management Establish a Project Management Office (PMO) as a centralized
10 ) . & unit. Implement PMBOK. Technical and financial audits on a
effectiveness .
regular basis.
11 Poor Use assistive technology tools to monitor progress visually and [18]
supervision in real time.
Slow flow Implement an application-based real-time communication
12 information  between P PP
. system.
parties
Poor
13 management Conduct periodic audits of management performance.
assistance
. . Implement a Project Management Information System (PMIS)
Delay in decision ..
14 . or digital document approval system that can be accessed [18]
making .
online.
15 Poor scheduling Conduct regular evaluation of the basic schedule with field
project execution progress.
Proiect  management Use a Project Management Information System (PMIS) to
16 ) g manage project documents, schedules, costs, and [41]

effectiveness

communications in an integrated manner.

5. Conclusions

From the results of the study it can be concluded:
1) There are 22 valid factors causing cost overruns with a coefficient value of 0.245
- 0.670 and there are 23 reliable factors causing cost overruns with Cronbach's
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alpha values above 0.700.

2) The results showed that the anticipation and solution of handling variable
subcontractor cost overruns on toll road projects is a preventive measure to
reduce and eliminate the occurrence of cost overruns at the planning stage and
implementation stage.

3) From the results of the study, it was found that the most influential factor was
poor project management assistance, and the solution was to conduct regular
audits of management performance.
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