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ABSTRACT KEYWORDS

Construction projects experience frequent changes that significantly impact time performance. Existing ~ Change control,
change control systems remain fragmented and lack integration with digital technologies. Throughout  Construction Project,
the construction project lifecycle, dynamically occurring changes require structured and easily accessible  BIM, knowledge
information through the implementation of effective Change Management practices. Change control  management, WBS
becomes a crucial element in project management to minimize delays, cost overruns, and conflicts. This

study aims to identify critical gaps in current change control practices and propose on change

management in construction projects, focusing on the comparison of best practice approaches, industry

strategies, as well as opportunities for the development of new methods. Method: A systematic literature

review (SLR) was conducted using the PRISMA approach. A total of 790 articles were initially identified,

and 121 relevant studies were selected after screening. The findings indicate the existence of various

change management systems, but there is no approach that comprehensively integrates knowledge,

Work Breakdown Structure (WBS)-based change management, and Building Information Modeling (BIM)

technology in one integrated framework. This research informs the development of an evolving change

management system in construction project management. The contribution of this research is to provide

new insights for academics and practitioners on the importance of technology integration and innovative

strategies in construction project change management.
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1. INTRODUCTION

Construction projects are frequently confronted with complex challenges arising from
continuously evolving project stages that trigger various changes (Alnuaimi et al., 2010). One of
the most critical issues in the construction industry is project delay, which is often closely
associated with changes occurring during project execution. These changes not only affect
project timelines but also significantly contribute to cost overruns. For instance, Love and Sohal
(2003) reported that owner-initiated changes can increase project costs by approximately 2.4% to
3.15% of the contract value. Similarly, Senaratne and Sexton (2009) highlighted that rework
resulting from unplanned changes may account for 10% to 15% of the total contract cost.
Furthermore, Yang and Chen (2015) emphasized that project changes have substantial negative
impacts, including increased costs, schedule delays, and reduced productivity. Therefore, change
is an inherent element of project management, and its effective management is essential to
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resolve issues, achieve project objectives, and mitigate risks (Afelete & Jung, 2021). Changes in
construction projects may involve adjustments in planning, design, or environmental conditions
(Shoar & Chileshe, 2021). In particular, project owners often play a significant role in initiating
changes through additional requests or change orders, with design modifications posing a
considerable risk to project success (Yap & Skitmore, 2018). Such design changes, whether
involving additions, reductions, or modifications to the original scope, can significantly influence
project schedules and costs, while also increasing the likelihood of disputes between owners and
contractors (Yap & Skitmore, 2018).

In addition to design-related issues caused by consultants, various external and internal factors—
such as weather conditions, financial constraints, and material availability—also contribute to
project changes experienced by contractors (Liu, 2013; Yawalekar et al., 2015). These factors
frequently lead to disputes and claims in construction projects. The absence of an effective
change control system has been widely recognized as a major contributor to cost overruns,
project delays, and safety risks, highlighting the critical importance of robust change
management practices in the construction industry (Keane et al., 2010). This situation reflects the
inherent uncertainty and complexity that characterize construction projects.

In practice, changes are typically implemented through iterative processes that involve extensive
data processing and knowledge generation. However, the knowledge generated during these
processes is often not systematically documented, limiting its potential reuse in future projects.
The inability to capture and store knowledge effectively hinders knowledge transfer and reduces
the efficiency of managing subsequent changes. Therefore, there is an urgent need for a
structured and efficient change management system to support project execution. Such a system
plays a crucial role in maintaining project objectives, controlling costs, and preventing delays (Naji
et al, 2022), thereby necessitating an integrated approach to change management and
knowledge management (Liu, 2013; Yawalekar et al., 2015).

According to Project Management Institute (2017), change control aims to obtain formal approval
for adjustments to the project cost baseline through the allocation of management reserves
(Muhsen & Rezouki, 2022). Effective cost control ensures that the factors triggering changes are
properly managed, that change requests are addressed in a timely manner, and that changes are
controlled throughout the project lifecycle. The integrated change control process includes
reviewing all change requests, authorizing and managing changes to project deliverables,
documentation, and plans, as well as communicating decisions to relevant stakeholders. By
evaluating change requests against project documentation, deliverables, and management plans,
this process supports informed decision-making while minimizing risks associated with changes
that are not aligned with project objectives (Project Management Institute, 2017). Nevertheless,
previous studies indicate that existing change control practices are still predominantly
implemented as standalone processes, with limited integration between change management,
knowledge management, and digital technologies, thereby reducing their effectiveness in
supporting project-wide decision-making (Liu, 2013; Senaratne & Sexton, 2009; Naji et al., 2022).

Based on the aforementioned discussion, this study aims to systematically review the existing
literature on change control in construction projects to identify the major causes of project
changes, their impacts on project performance, and the evolution of existing change control
approaches. Furthermore, this study seeks to identify critical research gaps in current change
control practices, particularly regarding the limited integration of change management,
knowledge management, Work Breakdown Structure (WBS), and Building Information Modeling
(BIM) in supporting effective project decision-making. Unlike previous studies that primarily
focused on specific aspects of change control, this study provides a comprehensive synthesis of
these interrelated aspects to establish a conceptual foundation for the development of a more
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integrated change control system for construction projects (Liu, 2013; Senaratne & Sexton, 2009;
Project Management Institute, 2017; Naji et al., 2022).

2. LITERATURE REVIEW

2.1. Change Control in Construction Projects

Change control is a critical component of project management that ensures any modification to
project scope, cost, time, and quality is systematically managed. According to the Project
Management Institute (2017), integrated change control involves identifying, evaluating,
approving, and implementing changes while maintaining alignment with project objectives. This
structured process is essential to prevent uncontrolled changes that may negatively impact
project performance. However, in practice, change control in construction projects remains
largely reactive and fragmented. Studies indicate that the absence of standardized procedures
often leads to inefficiencies, disputes, and poor coordination among stakeholders (Keane et al.,
2010). As construction projects are inherently dynamic, an effective change control system must
not only ensure procedural compliance but also support proactive decision-making.

2.2. Causes of Change in Construction Projects

The literature identifies multiple sources of change in construction projects, which can be broadly
categorized into design-related, contractor-related, owner-related, organizational, and
environmental factors. Design-related issues, such as errors, omissions, and lack of coordination,
are among the most dominant causes of change (Alnuaimi et al., 2010; Shoar & Chileshe, 2021).
Additionally, modifications initiated by project owners, including changes in scope and
specifications, significantly contribute to project changes (Yap & Skitmore, 2018).

External factors such as weather conditions, economic fluctuations, and regulatory changes
further increase project uncertainty and trigger variations during project execution (Padala et al.,
2022; Durdyev, 2021). Organizational issues, including poor communication and lack of
integration between project teams, also play a critical role in generating changes (llter & Celik,
2021). These findings suggest that changes in construction projects are inevitable due to both
internal and external factors. However, most existing studies focus primarily on identifying causes
rather than addressing how these changes can be effectively managed within an integrated
system.

2.3. Impact of Change on Project Performance

Changes in construction projects have significant and multidimensional impacts on project
performance. Previous studies consistently report that changes lead to cost overruns, schedule
delays, productivity loss, and increased disputes among stakeholders (Aslam et al., 2019; Waty &
Sulistio, 2022b). In particular, rework resulting from unplanned changes contributes significantly
to inefficiencies and resource wastage. Furthermore, changes often disrupt workflow and reduce
project performance by increasing uncertainty and complexity (Rahman et al., 2022). Disputes
between project participants, particularly between owners and contractors, are also common
consequences of poorly managed changes (Kisi et al., 2023). These impacts highlight the
importance of implementing effective change control mechanisms to minimize negative
outcomes. Despite extensive research on the impacts of change, there remains a lack of focus on
how integrated systems can mitigate these impacts and improve overall project performance.

3. METHODOLOGY

This study aims to examine existing literature on change management in construction projects,
with a focus on identifying best practices, strategies, and methodological developments within
the industry. The objective is to understand the evolution of change control approaches and their
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impact on project performance, as well as to explore key models, tools, and critical factors
influencing the effectiveness of change management across diverse construction contexts. A
systematic literature review (SLR) approach was adopted to ensure a comprehensive and
structured analysis. Relevant sources, including journal articles, books, and research reports, were
collected from major academic databases such as Scopus, ScienceDirect, and Emerald. The
literature search was conducted using various keyword combinations related to change control in
construction projects to establish a robust research framework. The review process followed the
PRISMA guidelines to ensure transparency and consistency throughout the literature selection
process (Moher et al., 2009).
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Figure 1. depicting the PRISMA flow chart for systematic review and meta-analysis can provide a visual
representation of the process of searching and screening the study database, showing the systematic
approach adopted to extract relevant insights from the literature
Source: Authors
As illustrated in Figure 1, an initial search identified 790 records, which were progressively
screened using predefined inclusion and exclusion criteria until 121 studies were retained for
qualitative synthesis. Most records were excluded during the initial screening because they did
not specifically address change control in construction projects or did not satisfy the established
eligibility criteria. Subsequent screening further removed duplicate and less relevant studies,
resulting in a focused body of literature directly aligned with the objectives of this review. The final
selection of 121 studies provides a robust foundation for analysing the causes, impacts, and
evolution of change control approaches in construction projects, while enabling the identification
of research gaps that support the development of more integrated change control practices in
project management. From a project management perspective, this evidence base also provides
a reliable reference for identifying recurring sources of change, prioritising preventive control
strategies, and supporting the development of more systematic and evidence-based decision-

making throughout the project lifecycle.
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4. RESULTS & DISCUSSION

4.1. Evolution of Research in Construction Project Management

A review of the selected literature shows that Al Ameri, Rahman, et al. (2020) ranked the factors
causing changes in UAE mega construction projects, whereas Al Ameri and Nasaruddin (2020)
examined client-related changes and their effects on construction schedule performance. These
studies support the identification of change causes and the assessment of schedule implications;
they do not present a general change-management model or a methodology for capturing and
reusing project knowledge. Together, these findings underscore the importance of synthesizing
recurring themes in construction change management. Examining titles, abstracts, and keywords
across different periods helps clarify the evolution of the research focus and identify the principal
areas of discussion.
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Figure 2. Number of researcher citations
Source: Authors

Figure 2 show the citation frequency of the most influential authors in construction change
management research, reflecting their academic impact and contribution to the development of
change control knowledge. The citation pattern indicates that research in this field has been
shaped by a relatively small group of highly influential studies addressing key topics such as
design changes, change orders, project coordination, BIM, and knowledge-based decision
support. Furthermore, the highly cited literature covers diverse construction sectors and
geographical contexts, demonstrating that change control is a universal challenge across
construction projects. From a project management perspective, these findings highlight the
growing emphasis on integrated and evidence-based change control practices that combine
technical evaluation, stakeholder collaboration, knowledge management, and digital
technologies to improve project cost, schedule, and quality performance.
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Figure 3. Annual Publication Trend
Source: Authors

Figure 3 illustrates the annual publication trend on construction change management from 2000
to 2024. The number of publications remained relatively limited during the early 2000s but
increased markedly after 2015, indicating growing academic and industrial interest in improving
change control practices. This upward trend reflects the increasing complexity of construction
projects and the need for more systematic approaches to managing project changes. The
sustained publication growth in recent years also suggests that research has expanded across
various construction sectors and project environments, indicating that change control has
become an increasingly important issue regardless of project type or geographical context. From
a project management perspective, this trend highlights the continuing demand for more
adaptive, integrated, and technology-supported change control approaches capable of
addressing the evolving challenges of modern construction projects.

The combined results in Figures 2 and 3 indicate that construction change management has
evolved into an increasingly mature research field, characterised by a steady increase in
publication output supported by a relatively small group of highly influential studies. While the
research foundation has become well established, most published studies continue to focus on
identifying the causes, impacts, and management of project changes rather than developing
integrated change control frameworks. This trend reveals a critical research gap and highlights
the need for more comprehensive, technology-enabled, and practice-oriented approaches to
support project management in increasingly complex construction environments.

Table 1. Causes of Change in Construction Projects

No. Causes of Change Reference

A Design-related changes

1 Errors and omissions of details in the design  (Afelete & Jung, 2021; Alnuaimi et al., 2010)
2 Uncertainty and complexity of design (Shoar & Chileshe, 2021)

3 Balancing feedback in design (Shoar & Chileshe, 2021)

4 Lack of coordination during design Yap & Skitmore, 2018)

(
(Alnuaimi et al., 2010; Keane et al., 2010; Liu,
2013; Yawalekar et al,, 2015)

6  Dimensional errors in architectural drawings  (Wang et al., 2022)

5  Modification of the original design
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No. Causes of Change Reference
7  Design improvements (Bassa et al., 2019)

(Alshdiefat & Aziz, 2018; Bassa et al., 2019;

8 Design Muhsen & Rezouki, 2022; Oladiran et al.,
2018)
B  Contractor-related changes
1 Ia_z:](;koovflr(i:rordlnatlon between contractor (Al Ameri, Rahman, et al., 2020)
2 Additional work (Khalifa & Mahamid, 2019; Liu, 2013)
3 Change in construction method (adopting (Famadico & Baccay, 2019)
new technology)
, ) (Famadico & Baccay, 2019; Mohammed,
4 Construction error correction
2016)
5  Improve the quality of work on site (Rahman et al., 2022)
D Changes related to organization and
management
1 Change in management (Rahman et al., 2022)
2 Lack of timely and effective communication ~ (Abalo, 2019; Wang et al., 2022)
3 Lack of integration between departments (Wang et al., 2022)
4 Poor project management (llter & Celik, 2021)
5 Insufficient detail of working drawings (Bassa et al., 2019)
6  Ambiguity in project objectives or scope (Bassa et al., 2019)
7  Shortage of skilled labor (Alraie et al., 2022)
8  Poor procurement process (Daniel & Waty, 2023)
E Project-related changes
1 Project complexity (Waty & Sulistio, 2022a)
2 Inaccurate cost estimation (Khoso et al., 2019)
3 Lack of resources (Padala et al., 2022)
4 ECZTVgezsil:tt:eesrnoajzzLal status of each party (Durdyev, 2021)
E Changes related to the environment and
site conditions
1 Difficult location conditions (Durdyev, 2021)
2 Inappropriate site investigation (Yap & Skitmore, 2018)
G Changes related to materials and
equipment
1 Unavailability of equipment (Bitamba & An, 2020)
(Alraie et al., 2022; Bitamba & An, 2020;
2 Material specifications Muhsen & Rezouki, 2022; Yap & Skitmore,
2018)
3 Lack of appropriate equipment (Al Ameri, Rahman, et al., 2020)
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The results of the document analysis (Table 1) reveal that changes in construction projects are
driven by multiple interrelated factors, which can be categorized into design-related, contractor-
related, owner-related, organizational, project-related, environmental, and economic factors.

Among these, design-related factors emerge as the most dominant source of change. Errors,
omissions, lack of coordination, and design modifications frequently trigger changes during
project execution. This finding indicates that deficiencies in the early planning and design stages
significantly influence project performance. In addition, owner-related changes, such as scope
modifications and financial constraints, are also major contributors to project variations. These
changes often occur due to evolving project requirements and insufficient alignment between
stakeholders at the initial stages of the project. Contractor-related and organizational factors,
including poor coordination, inadequate communication, and lack of skilled labor, further
exacerbate the occurrence of changes. These findings suggest that most project changes are not
solely caused by external uncertainties but are largely driven by internal project management
inefficiencies. A clear pattern emerges from the analysis, where internal factors (design, contractor,
and management) contribute more significantly to changes compared to external factors such as
environmental and regulatory conditions. This highlights that most project changes are not purely
unavoidable but are often driven by controllable project management issues. The following table
shows the impact of changes on construction projects.

Table 2. Impact of Change on Construction Project Performance
No. Causes of Change
A  Design-related impacts

Reference

1 Increase design costs (Aslam et al., 2019; Zainudeen et al., 2008)

) Ineffective design (Bassa et al., 2019; Muhamad &
Mohammad, 2018)

3 Increases the likelihood of design errors (Bassa et al., 2019; Zadeh et al., 2014)

4 impact on project completion time (delayed (Setiawan et al., 2019)

completion schedule)

B Organization and management related impacts

1 Resources and equipment that have an impact (Sarhan & Dulaimi, 2022)

2 Inadequate project change management (Waty & Sulistio, 2022b)

3  Disputes between professionals (Waty & Sulistio, 2022b)

4 Loss of productivity and efficiency due to (Rahman et al., 2022)

distractions and out-of-order work

C Impacts related to owners and contractors
(Amoah & Hlatshwayo, 2023; Kisi et al.,

1 Disputes between owners and contractors 2023; Shash & Habash, 2021; Trangkanont,
2018)

5 Additional costs for contractors (Al Ameri, Nasaruddin, et al., 2020; Kisi et
al., 2023)

3 Delay in payment to contractors (Trangkanont, 2018)

4 Increase construction costs (Waty & Sulistio, 2022b)

5 Rework and dismantling (Lature & Hinge, 2015; Rahman et al., 2022)

6 Decline in construction quality (Rahman et al., 2022)

D Project and material related impacts

1 Loss of motivation (Sarhan & Dulaimi, 2022)
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No. Causes of Change Reference

Increases the likelihood of frustration among (Al Ameri, Nasaruddin, et al., 2020)
interested persons

2

Increase the possibility of material wastage due to (Al Ameri, Nasaruddin, et al., 2020; Lature &

3 rework operations Hinge, 2015)

4 Revision of reports, drawings, and project (Lature & Hinge, 2015)
documents

E Economic and governance-related impacts

1 Material price fluctuations (Oladipo & Oni, 2012)

2 Inflation (Oladipo & Oni, 2012)

3 Exchange-rate fluctuations (Oladipo & Oni, 2012)

The analysis of the impact of change (Table 2) shows that changes have significant and
multidimensional effects on construction project performance. The most critical impacts include
cost overruns, schedule delays, reduced productivity, and increased disputes among project
stakeholders. Rework and additional work are identified as major consequences of poorly
managed changes, leading to inefficiencies and increased resource consumption. Furthermore,
changes disrupt project workflows, resulting in decreased efficiency and loss of productivity.
Another important finding is the high frequency of disputes between project stakeholders,
particularly between owners and contractors. These conflicts are often caused by unclear scope
changes, delays in decision-making, and inadequate documentation of change processes.
Overall, the results indicate that ineffective change control not only affects project outcomes but
also creates cascading effects that influence multiple aspects of project performance

4.2. Framework of the Change Control Process in Construction Projects

The findings of the literature review indicate that ineffective change control remains one of the
primary factors contributing to cost overruns, schedule delays, and project disputes. To address
these challenges, a structured change control process is required to ensure that project changes
are systematically identified, evaluated, approved, implemented, and monitored throughout the
project lifecycle. According to the Project Management Institute (2017), the integrated change
control process consists of six sequential stages.

Figure 4 show the purpose of each change control process can be explained. The Change control
process according to Project Management Institute (2017) consists of six stages which are further
divided into several activities. In the first process, namely identifying changes, including
identifying the relevance of changes, the goal is to detect changes that will and have occurred.
Furthermore, identifying the causes of change with the aim of classifying changes based on the
list of causes of change that has been made. The next process is to check contractual documents,
namely technical specification documents, scope of work, schedule, budget, and responsibilities
of all parties. This document serves as a reference to ensure that changes are in accordance with
what has been agreed. This document prevents changes outside the terms of the contract and
cause disputes. The next step is to conduct a general review of changes and a detailed review of
changes by the engineering team with the aim of ensuring that the proposed changes are
carefully evaluated. Preparing a change request form is used to ensure that proposed changes
are implemented through a structured process and in accordance with specified procedures
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Figure 4. Change Control Process on Projects

Source: Project Management Institute (2017)
The second process is to record changes. Change recording documents include change logs and
change request forms. The purpose of this process is to prevent changes that are made without
the consent of the relevant parties. Secondly, it aims to archive knowledge that can be reused.
This is what will continue in the knowledge management section. The third goal in this process is
for transparency and accountability. The next goal is to make it easier for the project team or
change control board (CCB) to evaluate the impact of changes on scope, time, cost, risk and
quality. By recording changes, the project team can monitor and manage the impact of changes
effectively.
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The third process is change impact assessment which aims to thoroughly evaluate the
consequences of the proposed changes. How it will impact scope, schedule, cost, quality, and
risk. This process also influences whether the proposed change can be accepted, rejected or
modified by the CCB or manager.

The fourth process is negotiation with the aim of avoiding conflicts and preventing risks in the
future, producing decisions that have been formally agreed by various parties, which is no less
important is to ensure that the project continues to run within the agreed limits.

The fifth process is the application of changes to implement the approved changes, maintain the
consistency of the new plan, control the impact that occurs, increase the success of the project.

The last process is change monitoring with the purpose of focusing on monitoring the
implementation of approved changes to ensure that the changes are implemented as planned
and do not cause unintended negative impacts on the project. maintain control over the project,
mitigate risks, and ensure successful implementation of changes. 6.5 Evaluation of Existing
Change Control Systems. The evolution of change control systems in construction projects shows
a transition from ad hoc approaches to more structured and technology-supported systems. Early
approaches were characterized by a lack of standardization, resulting in frequent disputes and
project inefficiencies.

Structured models introduced more systematic frameworks, enabling better documentation and
evaluation of changes. However, these models often face implementation challenges due to their
complexity and the lack of integration with project workflows. Modern tools and technological
advancements have improved data management and change identification processes.
Nevertheless, these systems often depend heavily on technology and may not fully address the
underlying organizational and process-related issues. Despite these advancements, existing
change control systems still face significant limitations, particularly in terms of integration, real-
time decision-making, and adaptability to project complexity.

Despite the extensive identification of change causes in previous studies, most research remains
limited to classification rather than providing actionable solutions. This indicates a gap between
theoretical identification and practical implementation of effective change control systems.
Therefore, this study extends previous research by synthesizing these findings into a structured
understanding of change patterns, which serves as a basis for improving change control practices
in construction projects. By integrating the findings from both the causes and impact analysis, it
can be observed that poorly managed design changes not only trigger cost overruns but also
propagate delays across multiple project stages, indicating a cascading effect of change in
construction projects.

Table 3. Evolution of change-control approaches

No. Main Object Methods Key Features Challenges

Ad hoc and reactive Limited Frequent disputes

1 Early approaches  methods (Magbool standardization and  and cost/time
& Rashid, 2017) weak documentation overruns
Integrated change
control and
configuration Structured approval, Implementation

2 Structured models  management documentation, and  difficulty and process
(Project impact assessment  rigidity
Management

Institute, 2017)
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No. Main Object Methods Key Features Challenges

Project control and
inhibiting-factors

management
(PCIM); change Practitioner-oriented
control tool (CCT);  project control, early Implementation
knowledge-based identification of complexity and
3 Modern tools decision support change implications, data/knowledge
system (KBDSS) and knowledge- maintenance
(Arain & Pheng, supported decision- requirements
2006; Isaac & making
Navon, 2008;
Olawale & Sun,
2013)
Building
information Improved data
. . . . Dependence on
Technological modeling (BIM) and integration,
4 T technology and data
advancements automated visualization, and .
: . . quality
processes (Liu, impact analysis
2013)
Int ted project
: e?gra ec projec Earlier coordination,
. delivery (IPD) e . .
Integrated project . fewer modifications, Limited adoption and
5 i principles and early . ,
delivery , . and improved contractual barriers
collaboration (Liu,
performance

2013)

Table 3 show the evolution of change control approaches in construction projects, progressing
from conventional administrative procedures to integrated and technology-enabled
management systems. In this context, the Main Object represents the primary focus of each
evolutionary stage, reflecting how the objectives and scope of change control have developed
over time. Early approaches primarily focused on responding to project changes after they
occurred through ad hoc decision-making with limited documentation. Structured models
subsequently introduced formal approval procedures, documentation standards, and systematic
impact assessments to improve accountability and consistency. Modern approaches further
expanded this focus by incorporating decision-support tools capable of evaluating change
implications before implementation, while recent technological advancements have integrated
Building Information Modeling (BIM) and automated processes to improve visualization,
coordination, and change analysis. The latest stage, represented by Integrated Project Delivery
(IPD), emphasizes early stakeholder collaboration and shared decision-making to minimize
changes before construction activities begin.

These evolutionary stages demonstrate that the objective of change control has shifted from
simply documenting project changes to proactively supporting decision-making and improving
project performance. For example, in building construction projects, BIM enables design
modifications to be visualized and evaluated before field implementation, thereby reducing
rework and design conflicts. In transportation and infrastructure projects, structured change
control procedures facilitate the assessment of schedule and cost implications before approving
variation orders, allowing project teams to minimise delays and budget overruns. Similarly, in
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industrial projects such as oil and gas facilities, knowledge-based decision support systems assist
project managers in evaluating technical, contractual, and operational consequences before
implementing major engineering changes.

Although these approaches have significantly improved project control, Table 3 also
demonstrates that each stage presents distinct implementation challenges. Early approaches
were hindered by poor documentation and inconsistent decision-making, whereas structured
models often introduced procedural rigidity. More advanced systems, including BIM and
knowledge-based platforms, improve data integration and analytical capability but require high-
quality project information, organisational readiness, and skilled personnel. Likewise, IPD offers
substantial benefits through early collaboration; however, its implementation remains constrained
by contractual arrangements and limited industry adoption.

Overall, the evolution summarised in Table 3 indicates that existing change control systems have
progressively improved project coordination and decision-making but remain fragmented
because they generally address individual aspects of change management rather than providing
a fully integrated framework. This finding reinforces the need for future change control systems
that combine structured processes, organisational knowledge, digital technologies, and
collaborative project delivery into a unified management, approach capable of improving cost,
schedule, quality, and overall project performance.

5. CONCLUSION

Current project management systems, despite being equipped with change management
features, still have significant shortcomings. Their inability to capture lessons and integrate data
in a structured manner is a major gap that must be addressed immediately. This is particularly
urgent given the substantial potential of knowledge management in reducing project costs and
improving performance. Important risk management processes such as risk control, monitoring
and response have not been sufficiently scrutinized, especially in the context of integration with
project management systems. In fact, these processes are crucial to ensure project success,
especially in the face of inevitable change. Overall, there is a clear gap in the literature on how to
integrate change control, knowledge management, BIM, and WBS to improve construction
project performance. Further research in this area is urgent to meet the evolving needs of the
industry. drent periods.

Through a review of previous articles, it is evident that integrating change management and
knowledge management can provide a basis for identifying stages of work that are vulnerable to
change and the associated risks. The synthesis of previous literature highlights the potential for
integrating change management and knowledge management with Building Information
Modeling (BIM). Utilizing BIM enables project visualization, design change data storage, and
effective stakeholder communication. In addition, the comprehensive integration of change
aspects through the information system allows easy access for stakeholders, thus easing the
decision-making process.

Notably, existing research has not addressed the optimal mechanisms for seamlessly integrating
knowledge management changes and practices into Building Information Modeling (BIM)
systems, which highlights an area ripe for future investigation and development in the
construction industry.

5.1. Practical Implication

The findings of this study indicate that the primary causes of change in construction projects are
related to design issues and owner-initiated modifications, highlighting the need to strengthen
early-stage planning, particularly in design coordination and stakeholder alignment. In addition,
the implementation of structured change control systems—supported by proper documentation,
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timely evaluation, and effective communication—is essential to minimize project delays and cost
overruns. Improving coordination and transparency among stakeholders is also critical to
enhancing overall project performance, especially in terms of time, cost, and quality control.

5.2. Limitations and Future Research

This study has several limitations, as it is based on a systematic literature review that relies on
secondary data, making the findings dependent on the scope and quality of the selected literature
and lacking empirical validation from real project cases. Furthermore, the study remains
conceptual and does not develop or test a specific implementation model. Therefore, future
research is recommended to conduct empirical validation through case studies or quantitative
approaches, as well as to develop more adaptive and efficient change control systems to address
the complexity of construction projects.

6. ACKNOWLEDGEMENT

The authors would like to thank the Center for Higher Education Funding and Assessment Ministry
of Higher Education, Science, and Technology of the Republic of Indonesia as a financial
supporter of this research provided through a funding scheme with SK number
00757/BPPT/BPI.06/9/2023 concerning recipients of the Indonesian Education scholarship.

7. REFERENCES

All Abalo, E. (2019). Management of change: Identifying the needs, preparation, implementation,
and theoretical background. LAP LAMBERT Academic Publishing.

Afelete, E., & Jung, W. (2021). Causes of design change depending on power project-types in
Ghana. Energies, 14(21), 6871. https://doi.org/10.3390/en14216871

Al Ameri, A., & Nasaruddin, N. A. N. (2020). Client related changes affecting construction schedule
performance. International Journal of Sustainable Construction Engineering and Technology,
11(3), 51-58. https://doi.org/10.30880/ijscet.2020.11.03.006

Al Ameri, A., Nasaruddin, N. A. N., & Memon, A. H. (2020). Effects due to change in UAE
construction projects. International Journal of Sustainable Construction Engineering and
Technology, 11(2). https://doi.org/10.30880/ijscet.2020.11.02.013

AlAmeri, A., Rahman, I. A., & Nasaruddin, N. A. N. (2020). Ranking of factors causing construction
project changes in UAE mega construction projects. International Journal of Sustainable
Construction Engineering and Technology, 11(1), 1-6.
https://publisher.uthm.edu.my/ojs/index.php/IJSCET/article/view/6146

Alnuaimi, A. S., Taha, R. A., Al Mohsin, M., & Al-Harthi, A. S. (2010). Causes, effects, benefits, and
remedies of change orders on public construction projects in Oman. Journal of Construction
Engineering and Management, 136(5), 615-622. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000154

Alraie, A. A., Kadhum, A. M. A,, & Shabbar, R. (2022). Causes of change orders in the cycle of
construction project: A case study in Al-Najaf province. Open Engineering, 12(1), 799-807.
https://doi.org/10.1515/eng-2022-0340

Alrizal, F. F.,, Choiriyah, S., & Alfiana, F. (2023). Analisis pengaruh penyebab change order pada
pembangunan  apartemen di  Kota  Surabaya. Extrapolasi, 20(1), 38-47.
https://doi.org/10.30996/ep.v20i01.8585

Alshdiefat, A., & Aziz, Z. (2018). Causes of change orders in the Jordanian construction industry.
Journal  of Building  Construction and Planning Research, 6(4), 234-250.
https://doi.org/10.4236/jbcpr.2018.64016

Amoah, C., & Hlatshwayo, N. (2023). Effective management strategies for construction contract
disputes. International Journal of Building Pathology and Adaptation, 41(6), 70-84.
https://doi.org/10.1108/IJBPA-01-2022-0004

Journal of Project Management Research (JPMR) — Vol. 2 Issue 1(2026), pp.39-55 | ISSN: 3110-1119 | 52



Apriani, W., Latief, Y., & Riantini, L. S. (2026). A Systematic Review of Change Control in Construction Projects: Causes, Impacts, and
Challenges.

Arain, F. M., & Pheng, L. S. (2006). A framework for developing a knowledge-based decision
support system for management of variation orders for institutional buildings. Journal of
Information Technology in Construction, 11, 285-310. https://www.itcon.org/2006/21

Aslam, M., Baffoe-Twum, E., & Saleem, F. (2019). Design changes in construction projects: Causes
and impact on the cost. Civil Engineering Journal, 5(7), 1647-1655.
https://doi.org/10.28991/CEJ-2019-03091360

Bassa, M., Reta, A., Alyew, A., & Tora, M. (2019). Causes and effects of design change in building
construction projects in three selected Southern Ethiopia zones. International Journal of
Engineering Research & Technology, 8(12), 757-761.
https://doi.org/10.17577/IJERTV8IS120213

Bitamba, B. F., & An, S.-H. (2020). Construction project change management in the Democratic
Republic of the Congo: Status, causes, and impacts. Sustainability, 12(22), 9766.
https://doi.org/10.3390/su12229766

Daniel, D., & Waty, M. H. (2023). Penyebab change order proyek konstruksi rumah sakit. Jurnal
Mitra Teknik Sipil, 6(2), 429-440. https://doi.org/10.24912/jmts.v6i2.22252

Durdyev, S. (2021). Review of construction journals on causes of project cost overruns.
Engineering,  Construction and  Architectural ~Management, 28(4), 1241-1260.
https://doi.org/10.1108/ECAM-02-2020-0137

Famadico, J.J.F., & Baccay, M. A.(2019). Comparative study on change orders in building projects.
In B. Pradhan (Ed.), GCEC 2017 (Lecture Notes in Civil Engineering, Vol. 9, pp. 79-110).
Springer. https://doi.org/10.1007/978-981-10-8016-6 8

lliter, O., & Celik, T.(2021). Investigation of organizational and regional perceptions on the changes
in construction projects. Teknik Dergi, 32(6), 11257-11286.
https://doi.org/10.18400/tekderg.595995

Isaac, S., & Navon, R. (2008). Feasibility study of an automated tool for identifying the implications
of changes in construction projects. Journal of Construction Engineering and Management,
134(2), 139-145. https://doi.org/10.1061/(ASCE)0733-9364(2008)134:2(139)

Keane, P., Sertyesilisik, B., & Ross, A. D. (2010). Variations and change orders on construction
projects. Journal of Legal Affairs and Dispute Resolution in Engineering and Construction,
2(2), 89-96. https://doi.org/10.1061/(ASCE)LA.1943-4170.0000016

Khalifa, W. M. A., & Mahamid, I. (2019). Causes of change orders in construction projects.
Engineering,  Technology =~ &  Applied Science  Research, 9(6), 4956-4961.
https://doi.org/10.48084/ETASR.3168

Khoso, A.R.,Khan, J.S., Faiz, R. U., & Akhund, M. A.(2019). Assessment of change orders attributes
in preconstruction and construction phase. Civil Engineering Journal, 5(3), 616-623.
https://doi.org/10.28991/CEJ-20192-03091273

Kisi, K. P, Kayastha, R., & Chitrakar, Y. (2023). Construction claims and payment disputes analysis:
Alternative dispute resolution to litigation. Journal of Legal Affairs and Dispute Resolution in
Engineering and Construction, 15(1), 06522005. https://doi.org/10.1061/JLADAH.LADR-908

Lature, A., & Hinge, G. A. (2015). Study of impacts due to work change on performance of
construction projects. International Journal of Engineering Research & Technology, 4(5),
1596-1600. https://doi.org/10.17577/IJERTV4IS051235

Liu, M. (2013). Investigation of the impact of BIM and IPD on change orders using Bayesian
network method. Applied Mechanics and Materials, 397-400, 2064-2068.
https://doi.org/10.4028/www.scientific.net/AMM.397-400.2064

Love, P. E. D., & Sohal, A. S. (2003). Capturing rework costs in projects. Managerial Auditing
Journal, 18(4), 329-339. https://doi.org/10.1108/02686200310474343

Magbool, R., & Rashid, Y. (2017). Detrimental changes and construction projects: Need for
comprehensive controls. International Journal of Project Organisation and Management, 9(2),
154-170. https://doi.org/10.1504/1JPOM.2017.10006017

Mishra, A. K., & Aithal, P. S. (2022). Causes and effects of design change of construction projects.
International Journal of Applied Engineering and Management Letters, 6(1), 87-99.

Journal of Project Management Research (JPMR) — Vol. 2 Issue 1(2026), pp.39-55 | ISSN: 3110-1119 | 53



Apriani, W., Latief, Y., & Riantini, L. S. (2026). A Systematic Review of Change Control in Construction Projects: Causes, Impacts, and
Challenges.

https://doi.org/10.47992/IJAEML.2581.7000.0122

Mohammed, A. J. (2016). A study for the causes of variation orders in different sectors of
construction projects in Erbil Governorate from the point of view of the involved parties.
Journal of Engineering and Sustainable Development, 20(5), 30-54.
https://jeasd.uomustansirivah.edu.iag/index.php/jeasd/article/view/718

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group (2009). Preferred reporting
items for systematic reviews and meta-analyses: The PRISMA statement. PLOS Medicine, 6(7),
e1000097. https://doi.org/10.1371/journal.pomed.1000097

Muhamad, N. H., & Mohammad, M. F. (2018). Impact of design changes in construction project.
Malaysian Journal of Sustainable Environment, 4(1), 1-18.
https://doi.org/10.24191/myse.v4i1.5603

Muhsen, H. K., & Rezouki, S. E. (2022). The causes influencing the occurrence of variation orders
in the construction of buildings. Journal of Engineering, 28(8), 34-53.
https://doi.org/10.31026/j.eng.2022.08.03

Naji, K. K., Gunduz, M., & Naser, A. F. (2022). Construction change order management project
support system utilizing Delphi method. Journal of Civil Engineering and Management, 28(7),
564-589. https://doi.org/10.3846/jcem.2022.17203

Oladipo, F. O., & Oni, O. J.(2012). Review of selected macroeconomic factors impacting building
material prices in developing countries: A case of Nigeria. Ethiopian Journal of Environmental
Studies and Management, 5(2), 131-137. https://doi.org/10.4314/ejesm.v5i2.3

Oladiran, O.J., Umeadi, C. N., & Onatayo, D. A.(2018). Evaluating change orders and their impacts
on construction project performance in Lagos, Nigeria. FUTY Journal of the Environment,
12(2), 81-89. https://doi.org/10.4314/fje.v12i2

Olawale, Y., & Sun, M. (2013). PCIM: A project control and inhibiting-factors management model.
Journal of Management in Engineering, 29(1), 60-70.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000125

Padala, S. P. S., Maheswari, J. U., & Hirani, H. (2022). Identification and classification of change
causes and effects in construction projects. International Journal of Construction
Management, 22(14), 2788-2807. https://doi.org/10.1080/15623599.2020.1827186

Project Management Institute. (2017). A guide to the project management body of knowledge
(PMBOK guide) (6th ed.).

Rahman, I. A., Al Ameri, A., Memon, A. H., Al-Emad, N., & Alhammadi, A. S. A. M. (2022). Structural
relationship of causes and effects of construction changes: Case of UAE construction.
Sustainability, 14(2), 596. https://doi.org/10.3390/su14020596

Sarhan, S. A., & Dulaimi, M. F. (2022). The impact of changing project organization structure on
project performance. IOP Conference Series: Earth and Environmental Science, 1101(8),
082027. https://doi.org/10.1088/1755-1315/1101/8/082027

Senaratne, S., & Sexton, M. (2009). Role of knowledge in managing construction project change.
Engineering,  Construction  and  Architectural ~Management, 16(2), 186-200.
https://doi.org/10.1108/09699980910938055

Setiawan, T. H., Waluyo, S. P, & Sagara, A. (2019). The effects of design change on the completion
time of Universitas Multimedia Nusantara Tower 3 construction project. Applied Science and
Engineering Progress, 12(2), 140-147. https://doi.org/10.14416/|.asep.2019.04.001

Shash, A. A., & Habash, S. I. (2021). Disputes in construction industry: Owners and contractors’
views on causes and remedies. Journal of Engineering, Project, and Production Management,
11(1), 37-51. https://doi.org/10.2478/JEPPM-2021-0005

Shash, A. A., Zaaza, M., & Al-Salti, M. (2020). Change management in construction contracting
organizations in Saudi Arabia. International Journal of Construction Engineering and
Management, 9(5), 142-153. https://doi.org/10.5923/j.ijcem.20200905.02

Shoar, S., & Chileshe, N. (2021). Exploring the causes of design changes in building construction
projects: An interpretive structural modeling approach. Sustainability, 13(17), 9578.
https://doi.org/10.3390/su13179578

Journal of Project Management Research (JPMR) — Vol. 2 Issue 1(2026), pp.39-55 | ISSN: 3110-1119 | 54



Apriani, W., Latief, Y., & Riantini, L. S. (2026). A Systematic Review of Change Control in Construction Projects: Causes, Impacts, and
Challenges.

Trangkanont, S. (2018). Impacts of dispute on project cost: Contractors’ perspective. International
Journal of GEOMATE, 14(45), 210-221. https://doi.org/10.21660/2018.45.CEM62

Wang, R., Samarasinghe, D. A. S., Skelton, L., & Rotimi, J. O. B. (2022). A study of design change
management for infrastructure development projects in New Zealand. Buildings, 12(9), 1486.
https://doi.org/10.3390/buildings12091486

Waty, M., & Sulistio, H. (2022a). Causes for the change orders in road construction: Reviewed from
owner. Communications, 24(2), D72-D84. https://doi.org/10.26552/com.c.2022.2.d72-d84

Waty, M., & Sulistio, H. (2022b). Impact of change orders on road construction project:
Consultants’ perspective. Journal of Applied Engineering Science, 20(3), 736-744.
https://doi.org/10.5937/jaes0-35894

Yang, J.-B., & Chen, C.-C. (2015). Causes of budget changes in building construction projects: An
empirical  study in  Taiwan. The  Engineering  Economist,  60(1),  1-21.
https://doi.org/10.1080/0013791X.2013.879972

Yap, J. B. H., & Skitmore, M. (2018). Investigating design changes in Malaysian building projects.
Architectural Engineering and Design Management, 14(3), 218-238.
https://doi.org/10.1080/17452007.2017.1384714

Yawalekar, S., Narkhede, B. E., & Raut, R. (2015). Change management in electrical installation
projects. International Journal of Scientific Research in Science, Engineering and Technology,
1(4), 109-114. https://doi.org/10.32628/IJSRSET151417

Zadeh, M. T., Dehghan, R., Ruwanpura, J. Y., & Jergeas, G. (2014). Factors influencing design
changes in oil and gas projects. International Journal of Construction Engineering and
Management, 3(4), 117-133. https://doi.org/10.5923/}.ijcem.20140304.03

Zainudeen, M. N., Kumari, G.R.S. P, & Seneviratne, T. K. K. S. (2008). Impact of design changes on
contractors’ cash flow. Built-Environment Sri Lanka, 8(1), 2-10.
https://doi.org/10.4038/besl.v8i1.1905

Journal of Project Management Research (JPMR) — Vol. 2 Issue 1(2026), pp.39-55 | ISSN: 3110-1119 | 55



