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PINPOINTING PROJECT PITFALLS: A
STUDY OF CRITICAL RISK FACTORS IN
BUILDING CONSTRUCTION PROJECTS IN
SRI LANKA

Samindi Pereral, K.VV.P. Madushan? and G.H.S.P. De Silva3

ABSTRACT

The design phase of a construction project sets the layout for the entire endeavour but
is prone to different risks. Identifying the impact of such risks may help manage them
properly and achieve project objectives. The research aims to determine the effect of risk
factors on the performance of building construction projects in Sri Lanka. Identification
of risks and their impact was accomplished by administering a questionnaire survey and
adopting the quantitative approach. The data analysis contained 42 professional
insights based on experience in the design stage of building construction projects. Using
a Likert scale analysis, the data was analysed employing descriptive statistical tools such
as weighted averages, percentage counts, to name a few. The research findings revealed
the existence of design, legal, construction, environmental, financial, management, and
political risks during the design stage. The design team faces frequent legal and design
risks, notably from insufficient drawings and insolvency issues. Most risks moderately
affect time, cost, and quality, except for future budget considerations, which significantly
impact cost parameters in Sri Lankan building projects. This study emphasises the need
for a keen awareness of risks associated with the design stage to streamline the project
with the set project parameters: time, cost, and quality. It sets a parameter for project
practitioners engaged in the design stage of building construction projects in Sri Lanka,
the level of attention they should pay to risk factors to be within the set parameters of
the project.

Keywords: Building Projects; Design Stag; Risk Factors; Sri Lanka.

1. INTRODUCTION

Building and infrastructure construction, which serves as the nation's primary economic
platform, are among the various duties the construction industry performs (Madushanka
& Tilakasiri, 2020). In the construction industry, successful project completion requires
meeting the three primary parameters: time, cost, and quality (Qazi et al., 2021).
However, due to risks associated with these construction projects, the majority of
construction projects fail to meet set objectives and miss targets (Yousri et al., 2023; Zou
et al., 2007). According to Schwartz (2021), a risk is anything that might affect the
project's budget, time, and quality. Risks can occur at any stage in the construction project
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life cycle, from project initiation to project closure (Qazi et al., 2021). Therefore,
identifying risks is essential to managing a construction project (Yousri et al., 2023). As
responsible professionals, project managers must monitor every event and know its
impact on the project's success or outcome (Ghaleb et. al., 2022).

Construction requires a variety of activities, making construction projects complex
(Bahamid et al., 2019). The construction industry mainly engages with unknown,
unexpected, unpredictable, and undecided factors (Kishan et al., 2014). On the other hand,
the unique nature associated with construction activities also makes the construction
industry a risky trade (Abeysinghe & Jayathilaka, 2022) and makes risks a part of the
day-to-day life of construction projects (Yousri et al., 2023; Zou et al., 2007). With such
a nature, achieving the set project objectives is easier if the project is well-planned and
managed (Yousri et al., 2023). These risks include design, logistics, environmental,
management, finances, construction, and politics. Many scholars, such as Kishan et al.
(2014), Zou et al. (2007), and Yousri et al. (2023), indicated that every project must adopt
a systematic risk management process to implement an appropriate plan for construction
projects. Moreover, most of these scholars agreed that the first step of this process would
be identifying risks (Goral, 2007; Qazi et al., 2021; Yousri et al., 2023). Thus, it is factual
that proper risk identification can help the attainment of the objectives of a project (Qazi
etal., 2021).

Yousri et al. (2023) indicated that in the initial stage of a project, design errors and design
integration errors bring high risks to the project's safety and performance, and the
responsibility for these weaknesses directly falls on the consultants and clients with their
design liability (Awuni, 2019). Thus, they are responsible for ensuring a well-coordinated
and error-free design during the design stage (Goral, 2007). A construction project's
design phase has systematic implications that impact the entire project from inception to
completion (Wuni, 2023). It also dictates the methodology of construction and other
related activities (Zou et al., 2007) and significantly affects the decisions taken during the
latter part of the project, specifically in the construction stage (Wuni, 2023). Therefore,
the risks and the risk factors during the design stage can extensively impact the entire
project (Smith et al., 2014). However, these risk factors may vary depending on various
influences, such as the composition of the design team, the approach to mitigate the risk,
and demographic factors. A study conducted on Risk assessment by Eskander (2018)
indicated the six types of risks influencing Arabian construction projects as acts of God:
physical, economic, political, design, and job site-related risks. The risks in Egyptian
construction projects are categorised into 35 risk factors under six types: planning and
controlling, execution, regulation, project finance, communication, unforeseen conditions
and resources (Yousri et al., 2023).

The building projects in Sri Lanka are not an exception but are also vulnerable to risks
during the design stage for various reasons. According to a study conducted by
Madushanka and Tilakasiri (2020), the possibility of risks during the tendering and
designing stages is 11% and 18%. Though these percentages appear slightly trivial, they
significantly impact overall project parameters. Therefore, identifying these risks related
to the design stage can minimise the impact on the entire project. The literature on risk
management in the Sri Lankan construction industry is more focused on the whole
lifecycle of construction projects, and there is a lack of studies specifically focused on the
design stage of building construction projects. Therefore, this research aims to investigate
the impact of risk factors during the design stage on the objectives of building
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construction projects in Sri Lanka. Thus, the study's objectives include investigating the
likelihood of occurrence of specific risk factors at the design stage and analysing their
impact in terms of time, cost, and quality aspects of the building construction projects
during the design stage.

2. LITERATURE REVIEW

Every construction project is unique and built once (Yousri et al., 2023). It involves
several stakeholders with direct or indirect interests in its outcome. Scholars use different
perspectives to define risk (Ghaleb et al., 2022). While financiers and developers examine
a project's financial and economic aspects, engineers, designers, and contractors consider
risk from a technological standpoint (Baloi & Price, 2003). According to Genc (2023),
risk is the probability of negative incidences that impact the project goals. Ignoring risks
creates disasters in the project (Genc, 2023; Yousri et al., 2023). Risks also compromise
the project's goals, which include scope, budget, schedule, and quality (Genc, 2023).
However, risk in the construction business is the existence of opportunities or dangers,
whether real or hypothetical, that affect the goals of projects during the project
construction. The risk level depends on the construction project's complexity (Ghaleb et
al., 2022). When a project gets complex, the level of risks also escalates (Adedokun et
al.,, 2023; Wuni et al., 2023). However, each risk can affect every phase of the
construction project as it fills with liabilities and assets (Asaminew, 2021). Among these
risks, the risks associated with the design stage can make a huge impact throughout the
project lifecycle (Awuni, 2019; Yousri et al., 2023).

2.1 TYPES OF RISKS AND RISK FACTORS

The literature contains different classifications of risks depending on different aspects,
such as the project's nature, causes of risks, building elements, to name a few (Awuni,
2019; Goral, 2007; Yousri et al., 2023). The literature identifies many scholars who
attempted to classify different risks related to construction projects (Bahamid et al., 2019;
Genc, 2023). Accordingly, in studying the Ghanaian construction industry, Awuni (2019)
classified risks into eight types: financial, contractual, economic, environmental,
political, technological, social, and force majeure. According to Awuni (2019),
technological risks include the risks related to the operational and execution of technology
in the project, and financial risks are the matters associated with financing the project.
They further describe political risk as matters or concerns linked with the local, regional,
and state political and governing conditions challenging the project, as well as economic
risks as matters or concerns related to the macroeconomic influence of the project on the
public and region. Moreover, they identify environmental risks as matters related to
environmental problems. Construction risks involve design changes, labour issues, etc.
(Mahendra et al., 2013). According to Zou et al. (2007), the design risk involves matters
such as specifying requirements and estimating time and resources to complete the
design. Legal risks relate to obtaining permits and the vagueness of work legislation.
Management risks are related to works that require top management's consent before
making decisions (Adedokun et al., 2023).

Studying the Turkish construction industry, Genc (2023) identified 33 principal risk
factors and focused on critical ones in different construction contexts. Bahamid et al.
(2019) identified 56 risk factors crucial for developing countries' construction industries.
By deepening the study, Shen et al. (2001) classified time-related risks as cost, time
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overruns, and not meeting the targets as expected. Analysing these risks, they further
stated that cost overruns force scope or quality reductions to stay within the baseline
budget, and performance risk arises. Moreover, they described quality risk as the
possibility of losses due to poor quality that exceeds the client's expectations. Similarly,
Madushanka and Tilakasiri (2020) identified design, political, safety, and fault risks in
the Sri Lankan construction industry. Moreover, they indicated that the local construction
industry has significant financial and time risks. Another study on financial and economic
risks associated with Sri Lankan high-rise apartment building construction projects
revealed 17 risk factors. It indicated financial problems due to estimation errors as the
most significant risk factor (Perera et al., 2020). Another study on critical factors affecting
the performance of large construction projects in developing countries revealed 66 risk
factors that impact the construction performance in the Sri Lankan context (Santoso &
Gallage, 2020).

2.2 IMPACTS OF RISKS

Risks are inherent to construction projects, and no construction project is free of risks
(Samarakkody & Perera, 2023). Productivity, performance, quality, and cost are the
primary areas where risk can impact a construction project (Kangari, 1995). Studying the
Ghanian construction project, Awuni (2019) expressed that the risk and uncertainty
during the design phase can significantly impact the entire project in terms of time, cost
and quality. According to Genc (2023), failure to identify risks may make it unable to
achieve the completion date, keep the expenditure within the agreed cost estimate, and
thereby fail to achieve the quality and the operational requirements of a construction
project. Similarly, Shen et al. (2001) revealed that poor quality can lead to product recalls,
client complaints, reduced durability, and cracks in the structure. Apart from the
construction project being complex, the lack of coordination among the project team at
the early stage will impact the project's performance (Awuni, 2019). Therefore, there is
no doubt that the statement made by Andi (2006) stresses the importance of the
recognition of risks and their appropriate assignment to contractual partners.

3. METHODOLOGY

The study employed the quantitative research approach, which collects numerical data
and analyses it mathematically (Creswell & Creswell, 2017). Reviewing the risks and risk
factors associated with the design stage of construction projects was conducted through
a comprehensive literature survey using journal articles, conference papers, books, etc.
Scholars of construction management commonly use questionnaire surveys to gather
information on behaviours, opinions, and attitudes, and they consider them a cost-
effective way of gathering data (Genc, 2023). The study explored several risks associated
with the design stage of building construction projects in Sri Lanka and their impacts on
project parameters: time, cost, and quality by administering a questionnaire survey among
the construction project professionals engaged as design team members. The developed
questionnaire survey gathered perceptions of 42 industry practitioners. Finally, the study
employed descriptive statistical tools such as weighted averages and percentage counts
through Likert scale analyses to analyse the data. The Likert scale is a popular technique
that measures attitudes, concepts, and values. It is also a principal instrument in measuring
general and emotional phenomena (Kusmaryono et al., 2022). Alabi and Jelili (2023)
propose five to seven items on a Likert scale as acceptable for most constructs.
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Kusmaryono et al. (2022) found that over 90% of research uses five-point Likert scales.
The study adopted two 5-point- Likert scales, and Table 1 illustrates the Likert scales
used to explain the frequency of occurrence and the level of impact of risk factors on
time, cost, and quality of the building project.

Table 1: Likert scales

1a: Frequency of occurrence of risk factors 1b: Level of impact of risk factors against the
during the design stage quality, time, and cost parameters of the
building project
Result Value Range Result Value Range
Never 1 1.00-1.80 Very Low 1 1.00-1.80
Very Rare 2 1.81-2.60 Low 2 1.81-2.60
Rare 3 2.61-3.40 Moderate 3 2.61-3.40
Often 4 3.41-4.20 High 4 3.41-4.20
Very Often 5 4.21-5.00 Very high 5 4.21-5.00

The Likert scale, 1a: where “very low” =1 and “very high” =5 and 1b: where “never” =
1 and “very often” = 5, to investigate the frequency of occurrence of risk factors during
the design stage and to explore the level of impact of risk factors against the quality, time,
and cost parameters of the building project respectively.

Moreover, the study made the following assumptions when using the two Likert scales:
identifying risks and exploring their impacts. The distance between “very often” and
“often”, “very high” and “high” is the same as “often” and “moderate” and “high” and
“moderate” in 1a and 1b Likert scales, respectively. With this assumption, the distance

29 e

between “never” and “very rare”, “very low” and “low” in 1a and 1b Likert scales is five
times greater than the distance between “very often” and “often”, “very high” and “high”
in 1a and 1b respectively. This study considers only limited risk factors under design,

construction, environment, legal, financial, management and political risks.

Though different researchers identified many risk factors within the Sri Lankan context
(Perera et al., 2020; Santoso & Gallage, 2020), the study examined only a limited number
of risk factors under identified risks during the design stage of building construction
projects in Sri Lanka. Accordingly, under the design risks, the study considered the lack
of drawings and designs, lack of design team skills competencies, the durability of the
building, suitability of structure (design) for climate conditions, misunderstanding site
conditions, the complexity of the building, the orientation of the building, and
consideration of the future maintained budget. Legal risk: insolvency litigation matters;
construction risk: durability of the building; environmental risk: suitability of structure
(design) for climate conditions, misunderstanding site conditions, health safety issues;
financial risk: consideration of future maintained budget, management risk: an
impermanent workforce and under political risk: only the country's economic situation
considered for further studies.
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4. DATA ANALYSIS AND DISCUSSION

4.1 DETAILS OF THE RESPONDENTS

According to the data collected, the majority of 52% of respondents were Quantity
Surveyors while 21% were Engineers. The rest consist of 10% Architects, planning
engineers, managerial level offices, Environmental and Safety Officers, and Technical
Officers. Figure 1 shows the respondents’ working experience during the design stage of
building construction projects in Sri Lanka.

Years of Expeirience

61.90%
X
(3]
g 26.20%
<
(5]
[&]
S 9.50%
= 2.40% 0
1-5years 6 - 10 years 11 - 15 years 16 - 20 years above 20 years

Figure 1: Working experience during the design stage in building construction projects
Table 2 provides the respondent's details of the questionnaire survey.

Table 2: Details of respondents

Profession Usage
Quantity Surveyors 52%
Engineers 21%
Architects 10%
Project Managers 5%
Planning Engineer 2%
Deputy General Manager 2%
Quality Assurance Engineer 2%
Environmental and Safety Officer 2%
Technical Officer 2%

As per Figure 1, 61.9% of respondents who participated in the survey have 1-5 years of
experience in building construction projects, while 26.2% have 6-10 years of experience,
9.5% have 11-15 years of experience, and 2.4% have 16-20 years of experience.
However, in the sample, all respondents reported having less than 20 years of experience
in building construction projects.

4.2 FREQUENCY OF OCCURRENCE OF RISK FACTORS DURING THE DESIGN
STAGE IN BUILDING CONSTRUCTION PROJECTS

Figure 2 illustrates the frequency of occurrence of different risks during the design stage.
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Experince of Risk Factors
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Risks Risks Risks

Figure 2: Frequency of occurrence of different risks during the design stage

According to the respondents, the majority confirmed the existence of all the listed risks
in Figure 2 above during the design stage of building construction projects in Sri Lanka.
Accordingly, 83% of the population confirmed they had experienced environmental and
construction risk factors during the design stage of building construction projects in Sri
Lanka. Similarly, 81% of respondents confirmed the existence of design risk factors and
management risk factors. In contrast, only 50% indicated the presence of political risk
factors during the design stage of building construction projects in Sri Lanka. Therefore,
the review of responses confirms that Sri Lankan construction projects face all potential
risk factors during the design phase. Table 3 indicates the frequency of different types of
risks.

Table 3: Frequency of occurrence of different risks

Risk factors Weighted average Frequency of Occurrence
Design risk 3.619 Often
Construction risk 3.167 Rare
Environment risk 3.167 Rare
Legal risk 3.643 Often
Financial risk 3.333 Rare
Management risk. 3.071 Rare
Political risk 3.000 Rare

Moreover, the respondents indicated that design and legal risks occur often, while
financial, construction, environmental, management, and political risks occur rarely
during the design stage in building construction projects.

Table 4, indicates the frequency of occurrence of risk factors identified under different
types of risks and their impact on project performance.

Table 4: Frequency of the occurrence of risk factors and their impacts

Risk Risk Factors Frequency Time Cost Quality
Design risk Lack of drawings and Often Moderate Moderate Moderate
designs (3.619) (3.143) (3.071) (3.286)
Lack of design team skills & Rare Moderate Moderate Moderate
competencies (3.119) (2.952) (3.143) (3.262)
Durability of building Rare Moderate Moderate Moderate
(3.167) (3.071) (3.095) (3.286)
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Risk Risk Factors Frequency Time Cost Quality
Suitability of structure Rare Moderate Moderate Moderate
(Design) for climate (3.167) (3.190) (3.167) (3.238)
conditions
Misunderstanding site Rare (3.238)  Moderate Moderate Moderate
conditions (3.071) (3.214) (3.167)
Complexity of building Rare Moderate High Moderate
(3.262) (2.833) (3.238) (3.262)
Orientation of building Rare Moderate Moderate Moderate
(3.095) (3.024) (3.167) (3.310)
Consideration of future Rare Moderate Moderate Moderate
maintained budget (3.333) (3.119) (3.357) (3.310)
Legal risk Insolvency & litigation Often Moderate Moderate Moderate
matters (3.643) (2.833) (2.952) (3.143)
Construction Durability of building Rare Moderate Moderate Moderate
risk (3.167) (3.071) (3.095) (3.286)
Environment Suitability of structure Rare Moderate Moderate Moderate
risk (Design) for climate (3.167) (3.190) (3.167) (3.238)
conditions
Misunderstanding site Rare Moderate Moderate Moderate
conditions (3.238) (3.071) (3.214) (3.167)
Health & safety issues Rare Moderate Moderate Moderate
(3.095) (3.000) (3.071) (3.000)
Financial risk Consideration of future Rare Moderate High Moderate
maintained budget (3.333) (3.119) (3.357) (3.310)
Management An impermanent workforce Rare Moderate Moderate Moderate
risk (3.071) (3.095) (3.214) (3.214)
Political risk The country's economic Rare Moderate Moderate Moderate
situation (3.000) (2.881) (3.262) (3.214)

According to Table 4, the respondents indicated that under the design risks, the frequency
of lack of drawings is often whilst the other risk factors: lack of design team skills and
competencies, durability of building, suitability of structure (design) for climate
conditions, misunderstanding site conditions, complexity of building and orientation of
building rarely appears during the design stage. The respondents recognised that
insolvency and litigation matters under legal risks also appear often whilst the other risk
factors under construction: durability of the building, environment, suitability of structure
(design) for climate conditions, misunderstanding site conditions, health safety issues,
financial: consideration of future maintained budget, management: an impermanent
workforce and political risk: the country's economic situation rarely appear during the
design stage of the building construction projects.

4.3 IMPACT OF THE RISK FACTORS ON TIME, COST, AND QUALITY ASPECTS
OF THE BUILDING CONSTRUCTION PROJECTS

As illustrated in Table 4, the respondents confirmed that all the risk factors moderately
impact the time and cost of building construction projects in Sri Lanka. Moreover,
considering the cost, the data indicated that the factors except for considering future

Proceedings The 12" World Construction Symposium | August 2024 822



Pinpointing project pitfalls: A study of critical risk factors in building construction projects in Sri Lanka

budget maintenance risk factors under financial risk and complexity of the building under
design risk, all the other factors have a moderate impact on the project cost. In contrast,
respondents confirmed that considering future budget maintenance risk factors under
financial risk and complexity of the building under design risk make a high impact on the
project cost.

4.4 DISCUSSION

The design stage is a crucial phase in a construction project as it sets the foundation for
the entire endeavour (Goral, 2007; Madushanka & Tilakasiri, 2020; Wuni, 2023). Even
though it sets the groundwork for the project's success, it also shows a high vulnerability
to risks that can significantly impact the whole project and its outcomes. The design phase
faces seven types of risks: design, legal, construction, environmental, financial,
management, and political risks. These design stage risks have risk factors that contribute
to the project's overall performance in different ways. The data analysis revealed the
existence of all these six risks during the design stage of building construction projects in
Sri Lanka. Among them, the most experienced risks by the design team professionals are
the legal and design risks. Similarly, a study on the Ghanaian construction industry by
Awuni (2019) revealed that contractual risks appear to be a significant type with a high
impact on the project.

Under the design risk factor, while lack of drawings and design occur often, the other risk
factors such as lack of design team skills and competencies, the durability of the building,
suitability of structure (design) for climate conditions, misunderstanding site conditions,
complexity of the building, orientation of building and consideration of future maintained
budget reported a rare occurrence. Insolvency and litigation under legal risks also often
occur during the design phase. In contrast, all the other risk factors under construction,
environmental, financial, management, and political risks, rarely occur during the design
stage. Similarly, MacMillan et al. (2002) revealed that lack of drawings, state law and
economics, and misunderstanding related to site circumstances and weather are the most
critical risk factors in the UK construction industry.

Overall, the risk factors under six types of risks associated with the design stage indicate
a moderate impact on building projects' time and quality parameters. In support of
research findings, Latham et al. (1994) pointed out that delays caused by subcontractors
and consultants are significant in government projects and result in time and cost
overruns. Furthermore, he stressed that this problem is common in traditional types of
contracts, where they proceed with the lowest bid at all times in the projects carried out
by the state in developing countries. In terms of the impact against the cost of the building
construction projects in Sri Lanka, except for the risk factor: consideration of future
budget, which comes both under design risk and financial risks, which showed a high
impact, all t the other risk factors showed a moderate impact against the cost parameter.
The research findings prove that considering risks during the design stage of a building
construction project is not just about eliminating the uncertainty but also handling them
proactively. Identifying the gravity of potential risks early during the design stage can
facilitate planning actions for a smooth run and successful project completion within time,
cost, and quality parameters.
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5.  CONCLUSIONS

Risks associated with the design stage of a construction project can have a domino effect,
influencing every aspect of the project. Understanding these risks and risk factors is
essential in every construction project to act on today's competitive business landscape.
Therefore, identifying them to decide on mitigatory measures during the project's early
stages can ensure its goals are successful. This study revealed that the design risk factors
can considerably impact the project objectives (time, cost, and quality) of building
construction projects in Sri Lanka. Therefore, every building construction project must
consider identifying potential risks to integrate risk management practices during the
design stage into practice. As a result, it seemed worthwhile to identify risks and risk
factors in Sri Lankan building construction projects. Previous research has analysed
individual risk factors, neglecting a broader view that identifies hazards and evaluates
their potential impact on project parameters. The main focus of this study was to identify
the impact of several design risk factors on the project parameters.

This study identified six categories that contributed to the issues in building construction
projects: legal, financial, environmental, design, construction, and political risks. Among
these risks associated with the design stage, the legal and design risks are the two types
that often entangle with the design stage. However, considering risk factors associated
with six kinds of risks of the design stage, it showed a moderate occurrence except for
lack of drawings and designs under design risk and insolvency and litigation matters
under legal risks. All the other risk factors show a rare occurrence during the design stage
of building construction projects in Sri Lanka. However, in terms of their impact on the
project parameters, time, cost, and quality, except two risk factors: consideration of future
budget, which comes under design risk, and consideration of future maintained budget
under financial risks, which showed a high impact against the cost parameter of the
project, all the other risk factors showed moderate implications against time, cost and
quality parameters.

The study revealed that the design stage is associated with risk factors that can impact the
project parameters differently. Since the design stage sets the layout for the entire project,
it is worth carefully identifying these risks to proactively handle them to minimise the
impact on the set parameters of the project. Even though it is impossible to eliminate
every risk and risk factor, the best solution would be to identify possible risks associated
with the design stage and minimise the number of occurrences and their impact on the
project’s time, cost and quality.

5.1 LIMITATIONS

The study only focused on specific risk factors under six types of risks that exist in the
design stage of building construction projects in Sri Lanka. Similarly, only the
practitioners with experience working during the design stage of the building construction
projects participated in the data collection.

5.2 FURTHER RESEARCH DIRECTIONS

This investigative study identifies the critical risk factors at the design stage in building
construction, which allows the exploration of the impact of the same risk factors in
infrastructure projects, including roads, bridges, and dam construction.

Proceedings The 12" World Construction Symposium | August 2024 824



Pinpointing project pitfalls: A study of critical risk factors in building construction projects in Sri Lanka

6. ACKNOWLEDGMENTS

The authors thank the Sri Lanka Institute of Information Technology (SLIIT) and
Kotelawala Defence University for facilitating this timely research. Further, they
acknowledge the time and effort of this study's respondents for their contribution

7. REFERENCES

Abeysinghe, N., & Jayathilaka, R. (2022). Factors influencing the timely completion of construction
projects in  Sri  Lanka. PLoS ONE, 17(12), e0278318. Retrieved from
https://doi.org/10.1371/journal.pone.0278318

Adedokun, O. A., Egbelakin, T., Adedokun, D. O., & Adafin, J. (2023). Success criteria-based impacts of
risk factors on education building projects in southwestern Nigeria. Journal of Engineering,
Design and Technology, 21(6), 1901-1924. Retrieved from https://doi.org/10.1108/JEDT-09-
2021-0458

Alabi, A. T., & Jelili, M. O. (2023). Clarifying Likert scale misconceptions for improved application in
urban  studies. Quality &  Quantity, 57(2), 1337-1350. Retrieved from
https://doi.org/10.1007/s11135-022-01415-8

Andi. (2006). The importance and allocation of risks in Indonesian construction projects. Construction
Management and Economics, 24(1), 69-80. Retrieved from
https://doi.org/10.1080/01446190500310338

Asaminew, F. (2021). Assessing risk management in construction companies: Case study of real estate
companies in Ethiopia [Master's thesis, St. Mary’s University]. Retrieved from
https://hdl.handle.net/123456789/1234

Awuni, M. A. (2019). Risk assessment at the design phase of construction projects in Ghana. Journal of
Building Construction and Planning Research, 7(2), 39-58. Retrieved from
https://doi.org/10.4236/jbcpr.2019.72004

Bahamid, R. A., Doh, S. I., & Al-Sharaf, M. A. (2019). Risk factors affecting the construction projects in
the developing countries. IOP Conference Series: Earth and Environmental Science, 244(1),
012040. doi:10.1088/1755-1315/244/1/012040

Baloi, D., & Price, A. D. F. (2003). Modelling global risk factors affecting construction cost performance.
International Journal of Project Management, 21(4), 261-269. Retrieved from
https://doi.org/10.1016/S0263-7863(02)00017-0

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed methods
approaches (5th ed.). Sage Publications.

Eskander, R. F. A. (2018). Risk assessment influencing factors for Arabian construction projects using
analytic hierarchy process. Alexandria Engineering Journal, 57(4), 4207—4218. Retrieved from
https://doi.org/10.1016/j.aej.2018.10.018

Genc, O. (2023). Identifying principal risk factors in Turkish construction sector according to their
probability of occurrences: A relative importance index (RII) and exploratory factor analysis
(EFA) approach. International Journal of Construction Management, 23(6), 979-987. Retrieved
from https://doi.org/10.1080/15623599.2021.1946901

Ghaleb, H., Alhajlah, H. H., Abdullah, A. A., Kassem, M., & Al-Sharafi, M. (2022). A scientometric
analysis and systematic literature review for construction project complexity. Buildings, 12(1),
482. Retrieved from https://doi.org/10.3390/buildings12050482

Goral, J. (2007). Risk management in the conceptual design phase of building projects (Master’s thesis,
Chalmers University of Technology). Chalmers University of Technology. Retrieved from
https://odr.chalmers.se/server/api/core/bitstreams/50e88e0d-3a2a-4015-a188-

dff696d9d6ee/content
Kangari, R. (1995). Risk management perceptions and trends of U.S. construction. Journal of Construction
Engineering and Management, 121(4), 422-429. Retrieved from

https://doi.org/10.1061/(ASCE)0733-9364(1995)121:4(422)

Proceedings The 12" World Construction Symposium | August 2024 825



Samindi Perera, K.V.P. Madushan and G.H.S.P. De Silva

Kishan, P., Bhatt, R., & Bhavsar, J. J. (2014). A study of risk factors affecting building construction
projects. International Journal of Engineering Research & Technology, 3(12), 831-835. doi:
10.17577/1JERTV31S120480

Kusmaryono, I., Wijayanti, D., & Maharani, H. R. (2022). Number of response options, reliability, validity,
and potential bias in the use of the Likert scale education and social science research: A literature
review. International Journal of Educational Methodology, 8(4), 625-637. Retrieved from
https://doi.org/10.12973/ijem.8.4.625

Latham, G. P., Winters, D. C., & Locke, E. A. (1994). Cognitive and motivational effects of participation:
A mediator study. Journal of Organizational Behavior, 15(1), 49-63. Retrieved from
https://doi.org/10.1002/job.4030150106

MacMillan, S., Steele, J., Kirby, P., Spence, R., & Austin, S. (2002). Mapping the design process during
the conceptual phase of building projects. Engineering, Construction and Architectural
Management, 9(3), 174-180. Retrieved from https://doi.org/10.1108/eb021213

Madushanka, H. K. P., & Tilakasiri, K. K. (2020). The identification and management of major risks in Sri
Lankan construction industry. IOSR Journal of Economics and Finance, 11(1), 16-23. Retrieved
from https://doi.org/10.9790/5933-1101071623

Mahendra, P. A., Pitroda, J. R., & Bhavsar, J. J. (2013). A study of risk management techniques for
construction projects in developing countries. International Journal of Innovative Technology and
Exploring Engineering (IJITEE), 2(3), 45-49. Retrieved from https://doi.org/10.35940/ijitee

Perera, B. A. K. S., Samarakkody, A. L., & Nandasena, S. R. (2020). Managing financial and economic
risks associated with high-rise apartment building construction in Sri Lanka. Journal of Financial
Management of Property and Construction, 25(1), 143-162. Retrieved  from
https://doi.org/10.1108/JFMPC-04-2019-0038

Qazi, A., Shamayleh, A., El-Sayegh, S., & Formaneck, S. (2021). Prioritizing risks in sustainable
construction projects using a risk matrix-based Monte Carlo simulation approach. Sustainable
Cities and Society, 65, Article 102576. Retrieved from https://doi.org/10.1016/j.5¢s.2020.102576

Samarakkody, A., & Perera, B. A. K. S. (2023). Application of Soft Landings concept in Sri Lanka to
narrow the building performance gap, enablers and barriers. Smart and Sustainable Built
Environment, 12(1), 156-180. Retrieved from https://doi.org/10.1108/SASBE-03-2021-0052

Santoso, D. S., & Gallage, P. G. M. P. (2020). Critical factors affecting the performance of large
construction projects in developing countries: A case study of Sri Lanka. Journal of Engineering,
Design and Technology, 18(3), 531-556. Retrieved from https://doi.org/10.1108/JEDT-05-2019-
0130

Schwartz, B. (2021, February 26). Project manager. The Risk Management Process in Project Management.
Retrieved July 16, 2024, from https://www.projectmanager.com/blog/risk-management-process-
steps

Shen, L. Y., Wu, G. W., & Ng, C. S. (2001). Risk assessment for construction joint ventures in China.

Journal of Construction Engineering and Management, 127(1), 76-81. Retrieved from
https://doi.org/10.1061/(ASCE)0733-9364(2001)127:1(76)

Smith, N. J., Merna, T., & Jobling, P. (2014). Managing risk in construction projects (3rd ed.). John Wiley
& Sons.
Wuni, 1. Y. (2023). Drivers of circular economy adoption in the construction industry: A systematic review

and conceptual model. Building Research and Information, 51(7), 816-833. Retrieved from
https://doi.org/10.1080/09613218.2023.2211689

Yousri, E., Sayed, A. E., Farag, A. M., & Abdelalim, A. M. (2023). Risk identification of building
construction projects in Egypt. Buildings, 13(4), Article 1084. Retrieved from
https://doi.org/10.3390/buildings13041084

Zou, P. X., Zhang, G., & Wang, J. (2007). Understanding the key risks in construction projects in China.
International  journal of project management, 25(6), 601-614. Retrieved from
https://doi.org/10.1016/j.ijproman.2007.03.001

Proceedings The 12" World Construction Symposium | August 2024 826



