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ABSTRACT 

In recent years, numerous studies published in various journals have highlighted the critical importance of 

understanding project risk in construction projects. Construction projects are inherently susceptible to a 

multitude of risks, which can significantly impact their success. This systematic review conduct in three 

study steps, first step is primary research with predefined keyword of project risk in construction projects, 

second rapid abstract review to identify appropriate in scope papers, and last step by doing full in-depth 

review to synthesize and summarize the results. Category of the identified risks are grouped into several 

key areas, including risk identification, assessment, response strategies, and monitoring practices. It 

highlights that most major projects have risks that require thorough analysis and mitigation strategies to 

ensure successful outcomes. Effective risk management techniques are essential for minimizing potential 

threats and fostering a culture of continuous improvement and collaboration among stakeholders. The 

findings reveal that organizations must adopt a proactive approach to risk management, emphasizing the 

importance of training and development to equip teams with the necessary skills to navigate complex project 

environments. By implementing robust risk analysis and mitigation strategies, construction organizations 

can enhance project performance and resilience. Ultimately, this review contributes to the understanding 

of project risk dynamics in construction and provides a foundation for future research aimed at refining 

risk management practices within the industry.   
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1. Introduction 

The construction industry is inherently complex and involves numerous uncertainties that pose 

significant risks to project performance. Effective risk management is critical to ensuring that 

construction projects are completed on time, within budget, and meet quality expectations. Across 

various construction sectors—ranging from buildings, infrastructure, and megaprojects to 

specialized projects such as ports, bridges, and railways—risk factors are diverse and multifaceted. 

These risks include natural hazards, financial challenges, labor inefficiencies, material shortages, 

regulatory constraints, and project-specific technical complications. A review of existing literature 

reveals that risks in construction projects can be categorized into external risks (e.g., natural 

disasters, environmental factors, and political conditions) and internal risks (e.g., design errors, 

cash flow issues, and labor productivity). For instance, studies have identified risks such as rising 

material prices, delays due to poor time management, and unforeseen technical challenges as 

recurring issues that significantly affect project outcomes (Dharmika et al., 2015; Iribaram & Huda, 

2018; Utomo et al., 2006). Moreover, the severity and frequency of risks vary depending on the 

type of project, geographic location, and project delivery methods, underscoring the need for 

tailored risk management strategies. The purpose of this literature review is to synthesize findings 

from a wide range of studies to provide a comprehensive understanding of risk identification, 

assessment, and mitigation in construction projects. By analyzing research conducted on diverse 

projects—such as hotels, apartments, warehouses, bridges, and dams—this paper aims to highlight 

key risk factors, methodologies for risk analysis, and strategies for risk mitigation. This review also 

explores the application of advanced tools, such as the Analytical Hierarchy Process (AHP), Fuzzy 

Failure Mode and Effects Analysis (FMEA), and Building Information Modeling (BIM), which 

have been increasingly adopted to enhance risk management effectiveness. This paper emphasizes 

the importance of integrating risk management practices into the planning and execution phases of 

construction projects. By identifying common challenges and effective mitigation strategies, this 

review seeks to contribute to a deeper understanding of project risk management and provide 

insights for improving project performance in the construction industry. 

 

2. Methodology 

This paper presents a thorough literature review from reputable sources that investigates project 

risk in construction projects through the analysis of specific case studies. The findings have been 

critically reviewed and synthesized to provide the most current insights in the field. To effectively 

address the research objectives, a two-stage methodological approach (Fig. 1) was implemented, 

ensuring a comprehensive and systematic evaluation of the relevant data. This structured approach 

enhances the rigor of the analysis. 
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Figure 1. Study Framework. 

 

 

3. Result and Discussion 

The list of selected articles analyzed from the aspect of risk identification in the construction project 

is as shown in Table 1. 

 
Table 1. Mapping of Project Risk in Construction Projects. 

No 
Paper identification and 

region 
Constuction type Result 

1 (Dharmika et al., 2015). 

Indonesia [1] 

Hotel Building Ten risks are acceptable, and seven risks are negligible. 

2 (Iribaram & Huda., 2018). 

Indonesia [2] 

Apartment Building The risk that has the greatest impact on project performance in terms of 

cost and time for the construction of the Biz Square Apartment in 

Surabaya is caused by the increase in material prices and errors in 

technical assumptions at the implementation stage. 

3 (Utomo et al., 2006). 

Indonesia [3] 

Port Construction Natural risks are risks caused by natural events that can affect the 

implementation of construction project work that cannot be overcome 

or controlled by the contractor because they are beyond human 

capability or control and cannot be specifically predicted by humans. 

4 (Apriliyani & Amin., 

2019). Indonesia [4] 

Warehouse project In the construction of Lazada Warehouse Phase 2, 28 risk variables for 

delays were identified 

5 (Sugiharto R., 2020). 

Indonesia [5] 

Building If not managed properly, these risk factors can reduce profits by 5 to 

10% of the project's planned profit value. 

6 (I Ismael., 2013). Indonesia 

[6] 

Bulding The results of this study can be concluded that the problem is due to 

inappropriate tool operating methods, making changes to the design, 

insufficient expertise for changing design specifications, using 

unskilled labor, and using less material than required. 

7 (Kiswati et al., 2019). 

Indonesia [7] 

Hospital Building Better time management is needed for service providers in 

implementing construction projects from the beginning to the 

completion of construction implementation. 

Synthesize and summarize the review results into a mapped paper by:

Construction Type Nature of Risks
Risk Management 

Framework

Full in-depth review of short-listed papers using review attributes based on nature of 
project risk 

Rapid abstract review to identify appropiate in scope papers: 32 papers

Primary research with predefined keywords: 40 papers
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8 (Muka & Wibowo., 2021). 

Indonesia [8] 

Tourism Area The risk in the Garuda Wisnu Kencana Cultural Park tourism area is in 

the moderate category 

9 (Chattapadhyay et al., 

2021). India [9] 

construction megaproject A total of 63 risk factors pertaining to the cost, time, quality, and scope 

of the megaproject and primary data were collected from industry 

experts on a five-point Likert scale 

10 (Ibrahim et al., 2022). 

Nigeria [10] 

Building Construction Delay is a risk uncertainty and is problematic phenomenon that require 

knowledge of experts to the unknown circumstances 

11 (Siang & Ali., 2012). 

Malaysia [11] 

Precast Company Risk management practices in Malaysian construction companies were 

relatively low and lack of standardization 

12 (Hutari T., 2022). 

Indonesia [12] 

Construction heavy 

equipment industry 

Risk analysis on lifting and rigging work using the HIRARC method at 

PT. Sumi Gita Jaya has been running well but it is necessary to update 

the JSA to reduce existing risks. 

13 (Pratiwi & Priyanto., 

2023). Indonesia [13] 

Dam Construction This paper presents the results of risk management that can affect the 

quality of the resulting building, resulting in delays that cause 

additional time and budget costs in the context of concrete work for 

dams. 

14 (Agus et al., 2022). 

Indonesia [14] 

Buildings and 

Infrastructure 

This paper presents the results of an analysis of the risk factors for cost 

overruns in building and infrastructure projects in Makassar City 

related to lumpsum contract types and unit prices using the AHP 

method. 

15 (Nurjanah et al., 2024). 

Indonesia [15] 

Railway This paper presents the results of a risk analysis of the steel bridge 

erection construction method for railways, reviewed from the safety 

and technology aspects used. 

16 (Wibawa et al., 2021). 

Indonesia [16] 

Building Construction The dominant question from the labor risk variable was the low 

productivity of the workforce due to lack of experience with a 

frequency percentage of 46.67% who answered rarely and 53.33% who 

often answered 

17 (Bachdar et al., 2020). 

Indonesia [17] 

Runway The three highest risk factors are poor quality work at the paving stage, 

the result of the asphalting/runway joints is not smooth at the paving 

stage and poor-quality work at the marking painting stage. 

18 (Tumimomor et al., 2014). 

Indonesia [18] 

Bridge Construction This paper identifies risks in bridge projects in North Sulawesi using a 

ranking system of 11 risk factors, both internal and external, ranging 

from material risks to political and governmental conditions. 

19 (Pratama et al., 2022). 

Indonesia [19] 

Road Construction Identification of risk factors that affect the quality of asphalt material 

production at AMP in the Aceh Region 

20 (Perrenoud et al., 2016). 

US [20] 

Building This study shows that the risk factor that most influences project 

performance is labor risk. The biggest risk in the construction process 

is the risk of the influence of the rainy season and bad weather, so that 

natural and environmental risk factors are a priority in risk mitigation. 

21 (Shrestha et al., 2020). US 

[21] 

Airport Projects External risks to airport Construction-Manager-at-Risk (CMAR) 

projects include factors such as environmental compliance, changes in 

local and federal regulations, funding delays, third-party involvement, 

extreme weather conditions, and political and social pressures. These 

risks can lead to delays, additional costs, or even project termination if 

not managed properly. Therefore, it is important to implement a 

comprehensive risk mitigation strategy from the planning stage to 

minimize the negative impact of these external risks. 

22 (Ismiyati et al., 2019). 

Indonesia [22] 

Port Extension Effective risk management is needed to identify and manage external 

risks, as well as to ensure smooth project implementation. ensuring 

external impacts and risks can be mitigated from a review of 

government regulations, legal risks, social and environmental risks, and 

Natural Conditions. 

23 (Choudhry et al., 2023). 

Pakistan [23] 

Bridge This study shows that risk analysis can help bridge construction project 

managers to predict potential cost and schedule issues. Some of the key 

risks identified include Severe weather, Delayed approvals, Design 
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changes, Technology issues, Workspace constraints, Material 

availability, Funding issues 

24 (Conca et al., 2020). China 

[24] 

Office Building Building renovation projects often face the risk of delay due to several 

factors inherent in the characteristics of the renovation project, such as 

the condition of the building that is difficult to identify. This risk varies 

depending on project attributes, such as the age of the building, the 

owner's experience, and the scope of work. To mitigate delays, the 

model developed in this study estimates the risk of delay by 

considering project attributes. By using this model, delay times can be 

predicted more accurately, allowing for more effective planning, and 

reducing the risk of delays in renovation projects. 

25 (Shrestha et al., 2018). 

China [25] 

PPP Water Project External risks in PPP projects in the water sector in China include 

political, legal, financial, social, environmental and demand risks. 

Political instability, regulatory changes and social impacts are often not 

managed well. Unbalanced distribution of responsibilities reduces 

project efficiency and success. Therefore, better risk management and 

fair distribution of responsibilities is necessary. 

26 (Al Matin et al., 2022). 

Indonesia [26] 

Building There are 4 dominant risks in the medium and high categories, namely 

the risk of design errors or incompleteness (11.39%), the risk of cash 

flow congestion (11.39%), the risk of problematic service providers 

(20.25%) and the risk of the Covid pandemic outbreak (31.64%). 

27 (Situmorang et al., 2018). 

Indonesia [27] 

Building that there are six main risks in building construction projects, namely 

lack of labor, low productivity, rising material prices, damage or loss 

of materials, equipment damage, and schedule delays. Proper risk 

management, such as ensuring the availability of labor, early ordering 

of materials, and good equipment maintenance, is needed to minimize 

the negative impacts of these risks and ensure the success of the 

project. 

28 (Yuliani & Dailibas., 

2022). Indonesia [28] 

Apartment Bulding External risks in apartment construction include government 

regulations, material price increases, labor availability, and 

environmental conditions/natural disasters. All these factors can affect 

the cost, time, and smoothness of the project, so it requires the right 

mitigation strategy. 

29 (Haryono et al., 2022). 

Indonesia [29] 

electric transmission 

construction 

This paper identifies the main risks in power transmission construction 

projects with turnkey contracts in Indonesia. The biggest risks are 

contractor financial problems and poor financial capacity, which can 

cause delays in project completion. In addition, there are other risks 

such as Right of Way (RoW) problems, delays in material delivery, 

community resistance, and severe weather conditions. These risks 

affect the completion time and overall success of the project. 

30 (Samudra, et al., 2023). 

Indonesia [30] 

Bridge Priority risk factors are used as initial steps in risk management and 

response strategies for bridge construction implementation. 

31 (Pratama., 2024). 

Indonesia [31] 

Building Foundation 

Construction 

Study of BIM application in risk factor analysis of foundation piling 

construction method in building projects 

32 (Conca et al., 2020). Italia 

[32] 

Seaport A methodology has been designed to assess the seismic risk of ports 

viewed as multicomponent systems. This paper compares the results 

obtained in the seismic vulnerability assessment of ports, considering, 

and ignoring the interdependence between their components. to then be 

able to provide an overview of the Natural Risk (Earthquake) to port 

construction. 
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Dharmika et al. [1] Describe risks with the category of unacceptable and undesirable require further 

attention and handling because these risks have a high level of frequency and consequences so that 

they will have a significant impact. While acceptable risks and risks that are fully accepted 

(negligible) theoretically do not require mitigation measures, because these risks can be retained 

(retention risk), ignored and do not require significant consideration. Huda et al [2] in every 

apartment development project there are always risks, both internal and external risks, which affect 

project performance, resulting in losses to project costs and delays to project time. Utomo et al. [3] 

natural risks are risks caused by natural events that can affect the implementation of construction 

project work that cannot be overcome or controlled by the contractor because they are beyond 

human capabilities or control and cannot be specifically predicted by humans.  

According to Apriliyani et al [4] Construction projects often experience poor performance in terms 

of time delays so that delays are the most common, expensive, complicated and risky. When delays 

occur in a project, it can cause losses to various parties such as the owner (in terms of performance) 

and the contractor (in terms of money). Sugiharto R et al [5] Every project activity certainly 

contains an element of risk, the more complex a project is, the greater the risk that will occur. Lack 

of attention to risk management can disrupt the commercial process of the project. Risk planning 

must be carried out before starting a project with the ultimate goal that financial performance can 

run well and profit achievement can be in accordance with the target. I Ismael et al [6] The success 

of a construction project cannot be separated from decision making based on analysis and 

corrective actions against various risk factors from the consequences of obstacles faced during 

project implementation, both risks that have been calculated and those that have not been 

anticipated during project implementation. The possibility of obstacles during project 

implementation can occur due to poor management, inappropriate resources, inappropriate 

working methods. The influence of the company's financial condition and the environment in 

which the project is implemented does not support. Kiswati et al. [7] Proper, fast, and safe time 

management is something that greatly helps in completing work on construction projects. Good 

time management is the process of planning, organizing, and controlling project implementation. 

So that the timeliness at each stage of work must be in accordance with the planned time. The 

implementation, management, and control of time in project implementation is one of the factors 

in completing it according to plan. While the extension of time is based on things that have been 

coordinated with all parties and can be accounted for. 

Wibowo et al. [8] The ability to manage risk is highly dependent on project characteristics and 

must consider vulnerability in risk assessment. In the property development process, vulnerability 

is a characteristic of the system that will create the possibility of damage, danger, and failure that 

affect the risk assessment. The risk management process is one of the steps that can be taken to 

create continuous improvement. Chattapadhyay et al. [9] The proposed risk identification model 

also showed that optimal risk management policies or practices require the addressing of 

unforeseen project-change problems, changes in government or local bodies, government 

interventions, pollution and vibration, and im-plementation (here, construction) errors. Ibrahim et 

al. [10] Risk management helps the key project participants client, contractor or developer, 

consultant, and supplier to meet their commitments and minimize negative impacts on construction 

project performance in relation to cost, time, quality and safety. A construction risk is very 

important the process of construction, whose occurrence results in uncertainty as to the final cost, 

duration and safety in construction site. 
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Ali. et al. [11] concluded that risk management practices in Malaysian construction companies 

were relatively low and lack of standardization. However, there were little evidence shows that 

project performance improved by implementing risk management exercise. Hutari T. et al. [12] 

concluded that the risk analysis on lifting and rigging work uses the HIRARC method at PT. Sumi 

Gita Jaya has been running well but needs to update the JSA to reduce existing risks. Priyanto et 

al. [12] states, in avoiding delays in concrete work, it is necessary to identify risk factors for 

concrete work. By using qualitative methods obtained through interviews and observations at the 

research location, several risk factors for concrete work were obtained, namely the lack of 

availability of equipment, delays in the arrival of materials, the material to be used does not meet 

specifications, equipment damage during the preparation of casting and when casting takes place, 

weather, and concrete products experience surface cracks. 

Agus et al., [13] Analytical Hierarchy Process (AHP) is a form of decision-making method which 

basically tries to cover all the shortcomings of previous methods. In the results of this research, the 

dominant factor causing the risk of cost overruns in Road Work Unit Price Contracts is poor labor 

productivity with a risk index of 0.3712, in Building Work Unit Price Contracts it does not take 

into account unexpected costs with a risk index of 0.9024, in The Lumpsum Contract for Road 

Works is that there is no financial control with a risk index of 0.826, and the Lumpsum Contract 

for Building Works is that it does not take into account location and construction risk factors with 

a risk index of 0.6862. Furthermore, Nurjanah et al., [14] used Fuzzy Failure Mode and Effect 

Analysis (FMEA) method to identify work accident risks and determine risk mitigation priorities 

based on the highest Fuzzy RPN (Risk Priority Number) value. The results of the research 

conducted from March -April 2023 obtained 14 (fourteen) risks obtained from observations and 

Job Safety Analysis documents. Based on the processing results, the highest Fuzzy RPN value was 

obtained in the erection work of 500 (five hundred) for the risk of machine damage. This value is 

in the high category so that risk mitigation actions are neededto prevent and reduce the impact of 

risks. 

Wibawa et al. [15] Based on the results, the dominant risk analysis was labor risk with an average 

frequency value of 13.70 and 17.13 consequences. The dominant question from the labor risk 

variable was the low productivity of the workforce due to lack of experience with a frequency 

percentage of 46.67% who answered rarely and 53.33% who often answered. In comparison, the 

percentage of consequences was 70.00% answered big and 30.00% answered very largely. Risk 

response that can be done is to recruit new workers and place them according to their skills. The 

study's ownership of risk was the contractor due to the contractor's error in employing workers in 

the field. Bachdar et al. [16] The three highest risk factors are, “quality of work" at the "expansion" 

"result" stage of work asphalting/connection of non-sloping runways is at the "laying" stage of 

work and "The quality of the work is not good" is at the "marking painting" stage of work. The 43 

factors This high risk must be handled immediately, to avoid accidents a flight related to 

construction work at Manado's Sam Ratulangi Airport. 

Tumimomor et al. [17] The implementation of bridge construction in Indonesia, especially in North 

Sulawesi, faces the same problems, such as delays in work, increased construction costs, lack of 

construction funds and delays in contract administration, quality of work that does not meet 

specifications. This is caused by several things such as limited human resources, difficult 

geographic and topographical conditions of the area, poor soil conditions, so it is necessary to carry 

out a study regarding risk analysis on bridge construction projects. The study of risk analysis takes 

the form of identification, classification, analysis and response to risk factors that occur in bridge 

construction so that risks can be reduced and even eliminated through risk management. 
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Pratama et al. [18] The results of this research show that the dominant risks are non-conformity in 

the quality or quality of the materials sent by the supplier to the contractor against the quality 

standards according to the specifications in the contract, changes in the price of the materials 

supplied due to the pandemic situation, the lack of equipment and/or human resources owned by 

the company at the time. the process of exchanging information, the high risk of transmitting the 

Covid 19 virus through direct contact between workers, and the scarcity of materials due to new 

construction methods. 

Perrenoud et al. [19] ANOVA results indicate that positive relationships exist between risk 

characteristics and risk distribution. Additional analysis shows that risks with large cost impacts 

are typically identified by project teams earlier in the project schedule and risks that cause greater 

schedule delays are identified toward the end of the project schedule. Shrestha et al. [20] This study 

looked at how Construction Manager at Risk (CMAR) contracts are used in airport projects.  They 

found that CMAR is allowed by the Federal Aviation Administration (FAA) and local rules.  The 

airports in the study chose CMAR because it allowed them to be involved in the design process 

and have more control over the project. The study also found that it is important to get 

environmental permits before starting CMAR projects. One of the projects used an insurance 

program called OCIP, but the authors suggest that airports should have experience with these 

programs before using them. The study found that the FAA allows airports to choose contractors 

based on their qualifications, and that the CMAR firms in the study helped reduce construction 

costs. The authors also suggest that airports involve maintenance and operations staff in the design 

phase. Finally, the study found that while incentives can help complete projects on time, they 

cannot be paid for with federal funds. The authors also suggest that the people who will use the 

airport facilities should be involved in the project early on. 

 

 
Figure 2. Graph Of Production Year 

 

Ismiyati et al. [21] The research concludes that applying risk management to the construction of 

the Log Dock Extension Project at the Port of Tanjung Emas Semarang is necessary to minimize 

delays and reduce unexpected costs. Risk management is crucial for successful project 

implementation, especially in dynamic and unpredictable environments like dock construction. The 

study also emphasizes the importance of considering risk factors during project planning and 

execution. By proactively identifying and managing potential risks, project delays and cost 

overruns can be minimized. Choudhry et al. [22] The study determined that financial risks were 

Papers Production Year 
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the major factor in affecting the costs and schedule of projects. Among the 37 factors, the top five 

highest-ranked risk factors were unavailability of funds, financial failure of contractor, poor site 

management and supervision, inadequate site investigation, and inadequate project planning. The 

research showed that many of the construction and management risks were correlated and need to 

be addressed by good construction management practices. The case study documented risk analysis 

in relation to costs and schedule on a bridge construction project. The case study demonstrated an 

understanding of risk analysis by comparing realistic data with computational simulation. The case 

study indicated that the forecasted results were fairly accurate and like those executed in terms of 

project costs and duration. Additionally, risk analysis guidelines were provided that can help 

project managers to identify potential risks on bridge construction projects. Risk forecasting can 

facilitate decision-making and identify areas of concern for management to take proactive actions.  

Cho et al., [23] Despite frequent reports of work delays in renovation projects due to inherent 

characteristics, such as difficulties in diagnosing the status of existing buildings, studies addressing 

this issue are lacking.  Therefore, this study aims to develop a new method to predict the delay 

probabilities of renovations according to the attributes of the renovation projects.  To achieve this 

objective, with a focus on the inherent factors of renovation projects, two core concepts are 

established: (1) risk probability according to project attribute; and (2) delay probability for 

renovation depending on risk probability.  By performing case studies on four actual projects, the 

probabilities of risk factors for each project were confirmed based on project attributes; 

furthermore, delay probabilities for the renovations of each project were accurately estimated.  

Thus, this research is expected to assist real estate investors in selecting potential buildings for 

investment by considering inherent risk factors and delay probabilities owing to renovations. 

Shrestha et al. [24] Risk management is a key concern in public-private partnership (PPP) projects 

and the efficient allocation of risk remains problematic. Previous studies on PPP practices have 

documented the prevalence of inefficiency in risk allocation. Nevertheless, the nature of PPP risk 

misallocation has not been quantitatively described and verified. This study examines risk 

allocation in the Chinese water sector as it supports the highest number of PPP projects. Based on 

the expertise of 32 senior practitioners, statistical analysis is used to contrast where risks ought to 

lie in order to maximize risk mitigation efficiency with where such risks actually lie. The results 

confirm that current risk allocation practices are far from ideal, with the implication that current 

practices play a significant role in project failure. Details within the data provide insight into how 

practitioners should modify current risk allocation practices to better achieve risk management 

optimization. The lesson learned from this study can be transferred to projects in other emerging 

PPP markets 

 According Al Matin et al. [24] Several risk variables have a fairly large value compared to other 

risks, namely the medium-high category (medium-high). These risks occur and have a significant 

impact on the delay in implementing the Hidayatul Qur'an Islamic Boarding School construction 

project. There are 4 most dominant risks in the medium and high categories, namely incorrect or 

incomplete designs (11.39%), cash flow congestion (11.39%), problematic service providers 

(20.25%), and the COVID-19 pandemic outbreak (31.64%). 
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Figure 3. Graph Of Construction Type 

 

Situmorang et al. [25] This study assessed the risk analysis of the implementation of building 

construction projects.  The objective was to analyze the risks in the implementation of building 

construction projects and provide responses to the risks.  This research used a survey method using 

a questionnaire.  The analysis ranged from risk identification through literature studies to the 

distribution of questionnaires to respondents related to the project.  Risk analysis was carried out 

by searching for representative values using the Severity Index (SI) method.  The analysis was 

continued using the Probability and Impact matrix.  The dominant risks were the lack of the number 

of workers, low labor productivity, increase in material prices, damage or loss of materials, damage 

to construction equipment or machinery, and delays from the schedule. Dailibas et al. [26] The 

study concluded that using the Earned Value method can improve the prediction of costs and time 

required for construction projects.  This method helps with planning and making decisions by 

providing an overview of the project's budget and timeline.  The study also found that using a 

SWOT analysis is an effective way to develop strategies for selling apartments.  The SWOT 

analysis, which includes IFAS and EFAS, helps identify the factors that can affect apartment sales. 

This information can then be used to create strategies to increase buyer interest and meet sales 

targets. 

Haryono et al. [27] the increasing electricity demand will increase the number of electricity 

infrastructure developments in Indonesia. One of the electricity infrastructures is the transmission 

line, which transmits electricity from the power plant to the consumer. On the other hand, the 

limited funds owned by the owner and the various benefits that will be obtained have made a 

turnkey contract widely used.  However, transmission line projects with a turnkey contract have 

just been implemented in Indonesia, so many studies have yet to be done on the risks during 

construction.  As a result, most transmission line projects in Indonesia use traditional/non-turnkey 

contracts.  This study aimed to identify and analyze risks that occur in transmission line projects 

with a turnkey contract during the construction period.  This study was conducted quantitatively; 

risk identification was obtained from various risk variables in previous studies.  The risk variables 

were then measured for the level of risk using a probability and impact analysis.  Finally, a 

questionnaire was distributed to respondents who were directly involved in the construction period 

of the transmission line projects with a turnkey contract.  The results of this study indicate the risks 

that occur in the transmission project with a turnkey contract.  There are two risks with the highest 

level of risk that affect the completion time of the work, namely (i) the contractor is in financial 

Construction Types 
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trouble and (ii) the contractor's financial capacity is not good.  It is hoped that contractors or other 

stakeholders can use the results of this study to mitigate before the work starts so that the project 

can be completed within the agreed time. 

 

 
Figure 4. Graph of Country of Origin 

 

 

Samudra, et al. [28] The study found that there are ten priority risk factors in bridge construction 

projects. The main risks include not using BIM technology, design errors, late payments, 

incomplete designs and specifications, delays in material delivery, rising material prices, the 

quality of subcontractors, poor ground conditions, lack of skilled labor, and design changes. These 

factors should be considered during the risk assessment process. Pratama, [29] The study 

successfully visualized the workflow of pile foundation work using BIM models and analyzed the 

potential work accidents in each work activity using the Event Tree Analysis (ETA) method. The 

results of the visualization and analysis using the ETA method were then used to identify efforts 

to prevent work accidents in the project. Based on the video visualization, there are five low-risk 

event modes, 12 medium-risk event modes, and four high-risk event modes. Conca et al. [30] A 

simulation-based methodology for the assessment of the seismic risk of ports as systems of 

interconnected structural and infrastructural elements has been developed and applied at the Gioia 

Tauro port. The methodology was implemented in Matlab using the object-oriented paradigm, 

thereby following a path traced in the SYNER-European research project G. A system topology 

was defined at the port of Gioia Tauro that included the interdependencies among various 

components. In fact, the container terminals are composed of waterfronts, cranes, and electrical 

power units. 

The results of the analyses are expressed as the loss of performance of an element that can be 

attributed to either direct damage or interdependencies (i.e., domino effects). Maps of 

nonfunctionality levels have been produced for cranes and terminals whose functionality depends 

on the damage state of other components. The results show a substantial loss of performance, 

especially for the return periods of 475 and 950 years (more than 70%). The most vulnerable 

elements appear to be the cranes. However, a more detailed characterization of the multicomponent 

port of Gioia Tauro is necessary to definitely confirm the aforementioned results. 
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From the comparison between nonfunctionality scenarios obtained by taking into account the 

interdependencies and without addressing this issue, modeling the port system without accounting 

for cascading effects turns out to inevitably lead to less conservative results. The results associated 

with the alternative model based on the implementation of a backup power supply to the cranes are 

essentially identical to those obtained by neglecting the interdependencies among the port 

elements. 

 

4. Conclusion  

Effective risk management is crucial for the successful completion of construction projects, as it 

involves identifying and assessing potential risks such as cost overruns, scheduling delays, and 

operational challenges. Unique projects, like hotel extensions while maintaining ongoing 

operations, present specific risks that require careful planning to mitigate disruptions. 

Methodologies like the Analytical Hierarchy Process (AHP) and Fuzzy Failure Mode and Effects 

Analysis (FMEA) are essential for prioritizing these risks and developing strategies to address 

them. Furthermore, stakeholder engagement and communication are vital, fostering a collaborative 

approach that enhances understanding and promotes a proactive culture of risk management. 

Ultimately, a robust risk management framework not only improves project performance but also 

contributes to the sustainability of the construction industry. 
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